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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 5-9). 

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 9 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. 
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2. ASBESTOS 

2.1 Properties and Uses 

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

2.1.1 Occurrence and Properties 

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

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

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

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

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

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

Flexibility 
Tensile strength similar to steel 
Resistance to heat, chemicals, and wear 
low abrasiveness 
High availability 

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

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

2.2 Exposure Potential 

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

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

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

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

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

2.3.1 Asbestosis 

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

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

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

2.3.2 Cancers 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ih\1303a02\ompla"_1 8 



I 
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FIG. 3.2 IMPLEMENTATION FLOW CHART OF 
THE ASBESTOS MANAGEMENT PLAN 
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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 following an abatement action. Washington DC: USEPA. EPA 600/4-
85-049. ("Silver Book") 

USEPA. 1985. U.S. Environmental Protection Agency. Asbestos in 
buildings: Simplified sampling scheme for surfacing materials. 
Washington DC: USEPA. EPA 560/5-85-030A. ("Pink Book") 

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

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

USEPA. 1986. U.S. Environmental Protection Agency. Abatement of 
asbestos-containing pipe insulation. 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 Public 
Buildings: A Report to Congress. February, 1988. 

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

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

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

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

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

SUPPLIER 

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

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

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

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

DISPOSABLE CLOTHING 

Edmont-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 Suppl ies 

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

3.5.2.1 

3.5.2.2 

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

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

3.5.3 Survey Indicates No Asbestos-Containing Material Present 

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

3.5.4 Survey Indicates No Sample Data Available in Specific Location 

Examples of situations in which no specific sampling data is available 
include inaccessible suspect asbestos-containing materials such as 
gaskets (shall always be assumed to contain asbestos), underground 
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piping, and piping 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 

th\llOla05\omplan 

Routine Maintenance and Cleaning 
Typical activities and required work procedures for this 
category are detailed in Section 16 - 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 Atlanta 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 8-hour Time 
Weighted Average), and/or the excursion limit {1.O f/cc in a 30-minute 
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Time Weighted Average). At least three levels of training can be 
identified: 

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

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

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

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

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

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

Section 3 local, State and Federal regulations 

Section 4 Medical surveillance 

Section 5 Air Sampling 

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

Section 7 Safety concerns 

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

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

4.2 Government Regulations 

4.2.1 State 

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

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

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

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

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

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

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

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

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

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

The complete text is provided in Appendix B. 

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

Requirements for minimum acceptable programs; 

Respirator used and applications; 

Medical evaluation and employee training; 

Maintenance and care of respirator; and 

The complete text is provided in Appendix D. 

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

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

4.3 Notifications and Permits 

The Contracting Officer and Resident Officer in Charge of Construction 
(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, Band D). 

4.7 Recordkeeping 

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

File information shall include, but not be limited to: 

1. Correspondence 

2. Material Safety Data Sheets 

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

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

c. types, percentages and quantities of asbestos abated 

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

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

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

management work procedures 
d. respiratory protection program 

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

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

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

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

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

changes which occurred in the project 

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

experienced, including names of affected personnel and 
length of exposure 

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

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

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

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

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

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

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

PROTECTION THAN FIVE MICROMETERS PER 
REQUIRED RESPIRATOR FACTOR CUBIC CENTIMETER OF AIR) 

Half-mask air-purifying respirator 10 
equipped with high-efficiency 
filters 
Powered air-purifying respirator, 25 
loose fitting helmet or hood with 
high-efficiency filters or 
supplied-air respirator, loose 
fitting helmet or hood, operated 
in continuous flow mode 
Full face piece air-purifying 50 
respirator equipped with high
efficiency filters 
Powered air-purifying respirator, 50 
full face piece, equipped with 
high-efficiency filters or 
supplied-air respirator, full face 
pierce, operated in continuous 
flow mode 
Full face piece supplied-air 1000 
respirator operated in pressure 
demand mode plus HEPA escape 
Full-face piece supplied-air >1000 
respirator operated in pressure 
demand mode equipped with an 
auxiliary positive pressure self-
contained breathing apparatus 

0.1 or less 

0.25 or less 

0.5 or less 

0.5 or less 

10 or less 

>10 or unknown 

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

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

c. Allowable fiber concentrations are based on achieving a maximum of 
0.01 flee 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 
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NOTES: 
1. The periodic air sampling requirements may serve as a 

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

2. 

3. 

4. 

5. 

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

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

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

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

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

37 



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 6-10 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 23 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 
23. 

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

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

A. DATE: 

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

C. DESCRIPTION OF ASBESTOS-CONTAINING OR -CONTAMINATED MATERIALS: 
Piping insulation: Floor tile: Ceiling tile: 
Other: 

REASONS FOR REPAIRS OR REMOVAL: Degraded condition: 
Removed for remodeling: Other: 

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

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

F. PERSON SUPERVISING PROJECT WORKERS: 

See Specs: 

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

H. AIR SAMPLING CONTRACTOR'S INDUSTRIAL HYGIENIST: 

-----

-------------------
I . AIR SAMPLING NAS MEMPHIS INDUSTRIAL HYGIENIST: 

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

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

L. Designated Person (Public Works Officer) 
NAME: -------------------------

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

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

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

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

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

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

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

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

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

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

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

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

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

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

5.1.1 Work Areas 

5.1 . 1.1 Restrict entry into the area by persons other than those 
necessary to perform the project, either by physically isolating 
the area or by scheduling. 

5.1.1 . 2 Post signs to prevent entry by unauthorized persons. 

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

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

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

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

5.1.1.7 Pre-clean fixed objects within the proposed work areas, using 
HEPA filtered vacuum equipment and wet cleaning methods as 
appropriate, and enclose with protective barriers of plywood (for 
added protection where construction project may damage sensitive 
equipment) covered with minimum 2 layers of 6 mil polyethylene 
sheeting sealed with duct tape. 
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S.l.l.B 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 1B 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.SB) 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 ftJ) 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). 
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Total air flow requirement in ftl/min = volume of work area {in 
ft J)/lS min 

The number of air handling units needed (not including reserve 
units) for the application is determined by dividing the total 
ftJ/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 ftJ/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 
similar tasks). 

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

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

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

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

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

5.2.1.S 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-020S0B, -Removal and 
Disposal of Asbestos Materials (Appendix F). Secure the area 
where work is to be performed against unauthot'ized 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-
020808, 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-02080B, Removal 
and Disposal of Asbestos Materials (Appendix F). 

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

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

5.3 Repair of ACM Insulation and Lagging 

5.3.1 

5.3.2 
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Products: Provide all material required for an adequate 
repair project. Mineral wool insulating cement, job mixed 
and manufactured for use on plumbing equipment, water proof 
cement pre-mixed or job mixed, manufactured for coating of 
thermal insulation laggings. Non-woven fibrous glass mat 
felt approximately 3/32" thick, fabricated from glass 
fibers. Open weave glass fiber mat cloth with approximately 
1/4" openings in weave, fabricated from glass fibers twisted 
or braided into strands approximately 1/128/1 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 

51 



Officer) based on the friability and quantity of the material. 
However, no work shall be performed which is not in accordance 
with current interpretation of applicable regulations. 

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

, 

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

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

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

5.4 Decontamination of Work Area 

5.4.1 

5.4.2 

5.4.3 

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

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

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

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

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

5.4.5 

5.4.6 

5.4.7 

5.4.8 

5.4.9 

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

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

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

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

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

5.4.10 After notification from the Designated Person {Public Works Officer} or 
ROICC as appropriate, that the work area has successfully passed clearance 
testing, remove critical barrier and proceed with any remaining repairs or 
refinishing work and the re-establishment of objects and systems as 
specified. 
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5.5 Re-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 Glovebag (one or more depending on project size) 

5.6.1.2 Pump-up garden sprayer (2-3 gallon size) - airless 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-filtered vacuum cleaner 

5.6.1.8 Bone saw 

5.6.1.9 Utility knife with retractable blade 

5.6.1.10 Wire cutters 

5.6.1.11 Tin snips (if aluminum jacket is present) 

5.6.1.12 Polyethylene plastic (roll of 4 and 6 mil) 

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

5.6.1.15 Small scrub brush 

5.6.1.16 Stapler 

5.6.1.17 Several rags 

5.6.1.18 Wettable cloth 

5.6.1.19 Asbestos warning signs and labels 

5.6.1.20 Re-insulation materials as necessary 

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

5.6.2 Before Starting the Project 

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

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

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

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

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

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

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

5.6.3.6 Place the necessary tools into the pouch located inside the 
glovebag. This will usually include the bone saw, utility knife, 
rags, scrub brush, wire cutters, tin snips and wettable cloth. 
Note: It is easiest to pre-cut the wettable cloth at this point. 
Cut out a donut shape with the inner diameter I/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. 

fh\1303a05\omplan 58 



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 tq 
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. Replacement of damaged floor covering . (Note: Methods that allow 
floor tile to be removed intact may be allowed under certain 
conditions. If mastic is asbestos-containing, it cannot be disturbed 
unless additional precautions are taken.) 

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. FIREPROOFING, INSULATION AND ACOUSTICAL MATERIALS 

Typical activities and external forces which may cause the disturbance of 
fireproofing, insulation and acoustical materials, thereby increasing the 
risk of building occupants' exposure to airborne asbestos fibers, include 
the following: 

A. Installation or rerouting of electrical, computer or telecommuni
cation lines. 

B. Installation, removal or work on support hangers, lighting fixtures, 
vents, diffusers or other units which penetrate, or are located 
adjacen~ to, asbestos-containing materials. 

C. Removal of asbestos-contaminated ceiling tiles adjacent to 
fireproofing. 

D. Work on air handling ducts. 

E. Installation of alarms {smoke, security, fire, etc.} 

F. Coring of floor slabs to create penetrations for utilities. 

G. Construction or removal of partitions that do not penetrate suspended 
ceilings, but whose construction or removal will cause the ceiling to 
be opened. 

H. Vibrations from external sources such as mechanical equipment, 
construction operations, etc. 

I. Demolition and renovation including, but not limited to, walls, 
structural members, additions to existing structural members and 
spray-applied acoustical treatments on walls and ceilings. 

J. Water damage which might cause delamination of the materials. 

K. Remodeling, including replacement of light fixtures, air vents, 
diffusers and electrical equipment. 

L. Multiple penetrations in decking or flooring in the vicinity of 
fireproofing or other treatments. 

M. Fire, earthquake or other natural disasters. 

N. Other activities which may cause damage, abrasions, vibrations, etc. 
to the fireproofing, insulation or acoustical materials. 
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8.1 Minor (Small-Scale, Short Duration Projects) Work Procedures 

These procedures are guidelines for minor work involving asbestos
containing fireproofing, insulation and acoustical materials in quantities 
of 3 or less square feet. 

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. 

O. 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. 

8.2 Major Work Procedures 

These procedures are guidelines for major work involving asbestos
containing fireproofing, insulation and acoustical materials in quantities 
greater than 3 square feet of material. 

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. 

O. 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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9. 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. 

9.1 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. 

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

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

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

Asbestos Laws and Regulations for Tennessee 

) 
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Tennessee 

CHAP'reR. V 
AIR. POLLunON CONTROL 

SECTlON 

PART I - AIR. QUALITY 

1t~-.~-1~3. Intent :ind O'ur,ose. 

Ol-~-IO~. Crution of .:tir ,0Uution conuol board - \1embers - Meetin,s - OrJaniution. 

U-~'-I~'. Powe:'s and duties ;:If board and depar-::nent. 

63-!'-1~7. Powers and duties ;:If :ec."uUal seaetary. 

63-!'-1~3. ConduCt hearings. 

63-%'-109. E:ne:'Ienc:y stop orders for 3lr c:ontaminan~ sourc:es - Hearin,s. 

U-:!'-110. Appeals from adon of the board or commissioner. 

63-2'-11 1. Ril1ht of board or commissioner to injul'lI:ti',e I"'eUef. 

6l-~-112. Penalty for violations - Ou~y of dis'tr"ic:t attomeys seneral - Abate:nent of 
pubUc: - nuisanc:e. 

';3-!'-1 !,. Lac::a! ~olludo" contr,,1 ,rog:,~n - Adoption by r:ferenc:e - !x::n,ti.Jn ::-.):n 
U;lte supe~'ision - ::.zrrent 10C:31 ~rolr.lms. 

63-2'-117. Le-/y of nonc:omplUnc:e 3nd nonp;1yrnent penalties - Swt for c:oUe::ion or 
assessment of penalty. 

63-1.'-113. VariMIc:es 

PART 2 - MlSaLLANEOUS PROvtSlONS 

1t:1-~-2~3. E:nissio:u ~:" '~m UZht duty ·tehic:1es. 
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Tennessee 

"-~101. Shan title. - This part sh&ll be known 3I1d may be dted as the "'Tennessee Air 
QU.:llity Aa." CAe-oS 1961, c:h. 367, § 1; 1'71, c:h.362, § 1; 1'7', ch. 299, § 7; T.e ...... § ,3-
3"03.) 

i;'J-Z'-1'2. Cet:nitill"s. - T~e followir"ll teroms used in c!us jl.lrt sh.U!, :.Inless t!t~ c:on~xt 
Ilme: .. ""se re-:;wres, I\ol·~e the followinl me~nin:s: 

(1) "Air contOll1'1inant" is partic-oIlare mattero, dust, fumes, :::3S, mist, smoke, or 
"olpor, or any c:ombin.ltions t!tere.Jf; 

(2) " .~ir conClminant sourc::" is any 3nd aU sourc:s of emISSion of ~r 
c:oncmirunts, whet:1er ;!ri'~ol;:ly or public:!y owned or o~er-:lted. ~i:!,ou: Umiting t!te 
'~!'1era1ity of t!te tor.::oing, this tero~ inc:!udes ol11 t)'j)es of business, c:ommeroc:ia1 and 
industrw pbnu, wor:cs, shops and stores, and he.uing 3I1d powero pl3n:s and SQtiOM, 
buildings and other struc:tures of all types, indudlng multi;!le family residenc:es, 
a;:lar'tments, houses, offic:e ~uildin,s, hotels, restaur3l1cs, schools, hospitals, C1ur"C1es and 
ot~er institutional ~uildings, olutomobi!es, trucks, traCtors, buses a .. ,d other motor 
vehic:!es, g3r3ges and -'ending and servic:e loations and sutions, railroad loc:omotives, 
ships, boats, and other water~ome craft, poruble fuel-buming equipment, incinerators of 
all types, lndoor and outdoor, refuse dumps and ~iles, and all stac:k and other chimney 
outlets from any of the foregOing; provided, howe-ter, that neic."er automobiles, tr.Jc:ks, 
trac'!ors, !:Iuses or other motor vehic:!es powered by any fuel other than diesel 'oU and 
whic:." are manufac::ured ~rior to Se~tember I, 1967, automobiles, tr.Jcks, tl'3Ctors, buses 
or oc."er motor vehic:!es powered by diesel oil and manufac:tured ~rior to January I, 1970, 
nor automobiles, truc:ks, traCtors, buses or other motor ',ehides wruC1 are' equipped to 
comply and do comply with the federal ~otor Vehide Air Pollution Control Act (c:ompiled 
at ~2 U.s.C. subsec:tion 13'7f-l - U,"f-l) shall be considered or determined to be an "air 
contaminant source"; 

(J) "Air pollution" is j)resenc: in the outdoor atmosphere of one or more air 
c:ontaminants in suffident quantities and of suc:."! c:harac::eristic:s and duration as to be 
inJurious to !'luman, plant or ~imal lif: or to property, or whiC1 unreasonably interfere 
wi c." c."e enJoyment of Ule and ~roperty; 

(~) "51lud" is t:1= ilir ;!olt'Jtion '!:ontr.:ll iloard .:If c."~ st.:lte of T o!~nes~e; 

{J' "::~mmis:sio.,er" is :''1: C.:lmmissi·:I~er .:.f c."= io!~neslC= :le~::ne!'1: of he:l1t!1 
and e~·/il'onment or his :luly aum.:lrize:i I':~r~nuti."e; .:lr in :he e"e!'1t ~f his .bsenc:e Qr .. 
101.: '''C:i in the "f~i~ of ;:,.: c:ommiS::ii·o.,ero, the de;:luti Q"TIr"iss:~~ero; . 

::.) "::lej)ar::nel1:'" is :''1: :!e~r'!:nel1: Ilf he~:'" ~Ii =11'/::,)n:ne:-:t "f :.'1e S::lte "f 
Te!'1..,esse~; 

(7) "PerSlln" is .2ny indi'/ieNal, ~tnership, copar:nership, firtn, c:omp&ny, 
cOr,xlroltion, as5:)c:ioltion, joint noc:lc comp&ny, trust, elute, ;:loUtic1 subdi-lision, an 
.lg!:nC:i, authoriCi, commissiQI1 or dej)olt':ment of the United States Icrlemmel1t or .:If the 
s:~te of Tennes~ ill',emment, or .:Lny other le3&1 el1tity, or their le;31 rej)r'!:Sel1uti"le, 
.lgent, .:Ir usil~; . 

(3) ·P::llitic~ su!:ldi'/ision" is .l..,y municipality, dty, inC:Or,.1ra:e:f town, c:ounty, 
distriCt or auth.:lricy, or 3I1y portion or combination of t"MO (~ or more: ther~:; 
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(9) '''Roegubtions'' ~1 mean the St:lndards, policie3. rules and regulations 
promulgated by the board to ~tt:Un and m~int:1in vnbient ~r ~ty suncbrds within the 
in ten t .lnd ~ur;!ose .:I r this p.:art; .lftd . 

(1 ') "~.:c!\nial se:reary" is the tec.'mial seeretary of t.'te ~r ;:lollution control 
board <lC the st.l:e of Te!!nessee. CA~.s 1967, ch.1pter 367, subse~.ion 2; "7t, C\.!pter 3052, 
SUQsc:c:i<l" :!; 1'77, c.'"Iapter 1&1, subsectil)n 1; 1979, c.'taptc:r 299, subsections 1,7; r.C.A., 
sUb:;ec:ion "-J"1]9.) 

~3-!'-!'JJ. Inte!!t .lnd :lUMose. ~ 1t is the intent and pUr,lose .:If t.'Us part t.:l :n3inain 
p-..::-::y <lC t:'e .ur re~ourc:s ot c:te st:lte c::Insistent ""ith c:te ;Irote~.ion .:If normal he~th. 
ge!!er:ll ·.atel~r: 3tld ~hl'sial property "f the peoFle. m~ximum employme~t 3tI~ to"e full 
indust:-~a1 ~:·/el"pme~t of the sate. The board and deparunent s.~1 se-:k ae 
ac:omplillhl"ent of these objectives through the prevention. abatement and control of 3ir
~oll\Jtion by .ll1 i'ra~Jc::U and economic.llll' fe3Sible method. tt is also the intent of this 
par: to qualify for re~eipt of feo:1er~ funds avaibble for state air ~ollution cOlltrol 
prozr.lms and t.:l Cl3t end. this c."apter s~1 be construed to ,i·"e the authority to so 
qualify and mainQin suo qualifioti.:ln. CAcu 1967, oapter 3&7, subsection 3; 1971, 
chapter 3&2, subsection J; 1979, c:.'tapter 299, subsection 7; T .C.A .. subsec:'".ion '3-3410.) 

63-2'-1 'J~. C:-euion of .lir -,o1l'Jtion control board - 'vtemben - ·.Ieetinu - Ornniution. 

Ca) There is hereby created an agency to be known 3S the air FoUution control 
board 0: the state ot Tennessee. 

(b) The members of the board shall l:Ie the c:omm1SSl.0ner of the Tennessee 
de,artment of health and environment. the director of the state planning office. and ten 
(1:» other members who shall !:Ie appointed oy the governor, as follows: . 

(I) One (1) shall be !L re,istc:r=d professi.,nal engineer as defined in subsection 
&3-2-101 et seq .. who shall have at least fhe (J) ye:J.rs' experienc= in the Ueld of air 
pollution control; . 

(2) One U) sh:J.11 '2: ~ physician, [i'=~!lsed in r.;,m!'lianc= with oa;!te:- ; of title ~3, 
· .... ho S~.l!! !:Ie e:Cj:l:ri=!!ce1 in ae '1e.lltll etf.:c-.s of ~r c:onumin.1nts; 

~31 ~~.: (U sll:Ll1 ·l'!: o:n,~se~ in .1 !;.:Id whic:." is dir:-;:1y r=late-;! to as:-i.:-.l1o:ur= or 
t:~n:ie:""/.1ti":I; 

(:.., ~~~ ~:) s.'~: ·1~ .c..::i·'~!1 .::'\,~;~~ in t:'1! :'l~:'1w.;'!·:-u:!"\; .): ~ i':i '/~:\! 
n~n\lf.1'::4i:l:; .:~n.::rn; 

(,) .one (1) s.'\oll1 ~ • county executi'/e or chief e:cecud'/e officer of a Te:messee 
county; 

Co) One (1) sh311 be enS:lgo:d in munici~1 o;ovemment; 

~7) T· .... o (::) s."aU '2e fro." Tennessee industry !la'/ing ~nia1 t:'~ninl and 
e:c?Crienc: in 3ir ,ollution ~te~ent; 

(3) One (ll s."\aU '2e itr/ol·/eo:1 in the progr:sm of an instic-.Jte of higher leaming in 
ae SQt: "f 'rCMe5SC': in·".,l'ted in ae COnduC:ln, of u:uninl in air ~ollution e"/alUOltion 
and ~ntrol; :J.tld 
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(,) One (1) ~l ~e appointed from .:a Ust ~f nominees submitted to the lovernor 
by the Tennes~ conservation le~Iue. 

The ten (10) al',oinced members' te~ms ~f offiC:1!: sh.l11 ':Ie f"ur (1&) yeus .1nd until their 
suc::.:s,.,rs olre s~lec::ed .1nd :;u.lUCicd. e:otC:e;lt th.lt C."1it te~ms of thoslit Ci:st .:1Pl'Oinred sh3l1 
e:otoir~ 15 toll"",,: two (l) 3t the ~d Ilf one (1) ye3r after date of apl'Oincment. t'MO (2) at 
th~ end .:If :w., (2) ye3rs ollte~ O:1te of .1P:Nint:nlitnt. two (2) olt the end of t."lr-. Cl) yeolrs 
.1lter date .:If appllintment. t"'o (l) at the end of f.:lur (4) ye3rs .1fter the date Ilf 
.1p,"int~en:, and Ilf the tw" (::) app"inted in 1,7"J l'urs~nt to dauses (:U and (9), abo'/e, 
one (1) 3.: :."le end of two (::) ye:u's 3.f:e:- date of .:1~=ointment and one (1) .1t the end of four 
(4) ye.1rs .1fte:- d:1te of ap?Uintment as design:1ted by the gO'/ernor .1t the time of 
.1ppointme:-tt. if 1 lac:.1nC:Y oc::urs the :o'/eM"r m.:ay .l'l'Ilint .1 member !.:Ir the rem:1inins 
l"'rtion .,f the :one:otpired term C'e::lted !:Iy the vaanc:y. The SO'/emor may remove any 
appointed member :"r ause. ~C'l member sh.:all ~ reimbursed for tr3vel in ,ac:c:ord with 
the ,ro'/isions of comprehensive tr:1vel re:ul:1tions as approved by the anomey general 
and the C:::ImmiS$i~:-ter of fin3nc:e and adminis~.1tion. A per diem allll·.vanc:e of fifty 
:oll.1rs {$JO.:30) lhal! only be ,.1id to mem~ers for meetings at whic:.'t a c;uorum is present. 

(c:) The board shall hold at lust two (:!l rezular m-.tings e3.0 c:a1endar year at a 
plac:e and time to ~e fixed by the board. The c:ommissioner of hea1th and environment 
shall ~e c:."Iairman of t."Ie board and the board shall select at its first meeting one (1) of its 
members to ser-/e as vic:e chairman. A t the first regular meeting in each c:a1endar ye3.r 
:here:::lfte~, the vic:: c:."Iairman for the ensuing ye:3.r shall be selected from among the 
member'S ~f the board. The direc:t:lr of the air l'ollution control division or servic:e: of the 
Tennessee department of hea1t.'\ 3.nd erwironment s."Ia11 be tec:.wal secretary of the 
board. He shall rec:eive no additional compensation for suc:.'t ser/ic:e:s. Spec:ia1 m-.tings 
may be ailed by the chairman or by thr-. 0) members of the board upon deli'tery of 
written notic:e to the offic:e of each member of the board. Seven ('n members of the. 
board shall constitute a quorum. and a quorum may act for the board in all matten.. The 
dee!sion of .1 maj:lr::y of a quorum s."lall i:le determinative of any question !:Iefore the board 
.. :otc::pt as .,t."e~·.vise sj)ecially ,rovided herein. (Ac::s 1'157, chapter 367, subsection~; 1970 
(Adl. S.l c:hApte~ '3S, subse<:Uons 1,2; 1971. chapter lOS, subsection 1; 1971. chapter 362. 
s~sec::h,"s :.0, ,; modi!ie~; irnj)l. am. ,~c::s 1972 (Adj. ~.), o:~apter ' .. 2, subsec:tion U; .\c:ts 
1976 (A.:!). S.l, c:upter 63'. SuoSCt::ion 1; 1976 (Adl. S.), C:."olpter SO';, suil!'lec:tion 1">; im?l. 
am • .\C::3 197'3 (,~dJ. S.), o:'ta~te:" 93:', subsec:ti\Jns :.;, 36; T.~.A., ,ubsec:ti"n '3-3~11.) 

,,::-~'-t':'. <'.:I :';·,!:"S ~nd Ibt:'!i ." 'l";lr~ lnd d.e"..lr:~ent. - COl) <'~"'.ers and dutifl of the 
b"ard: 

(:) ?~:'nW:::L:: -.:ies 1:1~ :-~;'~t:.:"\s :<l :~!.~:: t.'t~ :nt:nt :L.,d j)ur,=SI! ~! th~ ,00r:. 
, 'JrsU.l": ::3 ~~ ,r:l/isi,;,n:s 'li :'"Ie :';nu:.J:"'n :"d,nini:ltr:.lti/~ ?r:3c:ed,Jt'cs . ~.:-.. SC".::ions r.-.,-
10 1 ~~. S\lch rules .:and re;;·.Il.ui"ns :n..J.y induce. but ar~ not necessarily limited w, 
those defining; ambient .:air quaIl:? stand.:ards; emission sundards; general polices or 
l'lans; 3 5yste·n of permits; and a schedule of : __ s :or r~'ie'''' of plans and ~fiations, 
issuanc:~ :3r re:'\ewal of l'e~mirs. :lr inspection of air cnt3minant sourc:es. Emission 
St.1nd.:ar:1s for sQtionary sources adopted by the board shall induce rqUlO1tions b.:ased on 
me ''''ei~i'lt :If rnateri:1ls ente~in! me pror.ess ausinz the :mission as an option..U 
al:e~ti',e to r~&u1..1.ti,;,ns pr:"iousI1 ~:opted. 

(2) Hold heMinlS and issue suO orders and determinations as may be necessary 
to o:ff~ the intent .1nd l'urpose of t."Iis p.vt; 

(3) EsabUsh, modi!;,. or sme:td, without he~inl. poUc:ies. ~rac::ices, ro.&les or 
reZ'Jl~tio:'\s ,vito" :ocsl'e-:; t~ ,r:lc:ea:.lr!11 .1Sl'ec::s of board ac::i'/iti~ 3ftd 
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(4) ~use co be instiNted in a court of compecenc jurisdlCTion, lepl proceeding' 
to com;lel c=mp1i.3nc:e wi th any order issued by the board, r~ement of this ~ or "". 
or r~;ul.:lcio" adopted ~unU3nt co this poll':' 

(;,) Pllwen .1nd duties oJf c.'tc de;l;u"tmen:: 

(I) Oe·/cl.lp and rec:ommend :0 tl'e oolard pl.1ns for :1 compr~i1\~nsi'/e ~r pollution 
:::mcral .,rogr:S1n for the sc:sce of Tennessee. c::. reo/iew suo ~~ns from time to time and 
rec:llnmend :0 :.'te ooard suc:.'t changes as m3Y !:le deemed olppropri.ue; 

(2) Re:;vire t:'I.1.t.1ny ;lerwn fur:tis."I the de;lar~enc inform~tion require:! ~y it in 
.- diso:srgo: Ilf iu d~ties under this put, if :!Ie deparc:t'\ent has :-c:uan c::. !lelie',e such ;le:'Son 

is, ::.r may =e about :0, ausing or c=ntri!)utin, co air ;lollution, provido!d, howe'Ier, ~t no 
suo penon shall ~ re;uired co disci::.se any secret formulae, proc::sses, ar methods used 
in any manufac::uring "per:1tion orricd on by him or under his direction. The composition 
of air conuminanu shall not be c:onsidered secret unless so dedued by the department 
and :.'te department So'tall haYe the ilower CO issue ilroCec:~ion orders c" ilreyent pubUc: 
dissemina tion; 

(3) Enter at all reasonable times in or upon any private or pubUc: proper~ exc:ept 
private resicenc:es tor :.'le purpose af inSpee-.ing and investigating any condicion wtUc:.'\ the 
depar:men~ shall have reasanable ouse co =eUeve CO be an air contaminanc soure::; 

(Il) Provide suc:.'\ technic::1l, scientific: and other servic:es as may be reqWred for 
c::srrying ~ the provisions of UUs p&r"t. The basic: personnel for suett purposes shall be
those employed by the department; however, the department may, by agreemeney secure 
these ar other services from any other agenc:y, and within budgetary Umitations may 
ar:oange compe~tion for such servic:es; 

(,) itec:ei'/e, budget, re<:eipt for and administer suc:.'t moneys as are duly 
a;:propriated or granted for me purpose of this part provided ~t all suc:.'\ moneys shall !:le 
deposite:! ",it:, the SQte creasurer; 

(:;) R::;lresenc :''\e sQ,te I)f T .e!\nessc:e in mac':e:" pe:''::1ining to plans, ~roc:edures 
')r neg"tioiltions for inr:rsC3ce c:om!'ac::s rel~ci'/e t;, oilir ~ol1ution "r in macters i'erwning 
:~ ~:' :;ua!~ Cl :;mtNI r-:gil:!ns; 

(7) :::,)l1e-:: and disse:t'\ina':e informati.,,, re~:io,,~ to air ,ollution; enc=urase 
·,olun:uy c:oolpe:o.uion .,f "l:~...:d ".:,wn~ olr ;;r:)ups in jlr:::ie:"Iing ano:1 resgring a 
:-~~o::~oie ;"':;&:'::-': oJ! :1i:' ;I\lri':f; i,.!",i..: •• ':~)n~\llt l.~d -:,)I:!!'C:':1t.: "ito't ~the: 19O::1c:i.:s, ~:o~ns 
.lr ;;r:)~;JS in ·n.ct~!'s ?e!'~inin:; to) .lir ;I"Il,.,cioll1; and enC:~'Jr:1~'! ~utl'lo)ri:ed :sir ;lOU'Jei,)n 
agenees of ~litic::1l su:,di'Iisi~ns ':0 ~dle ~r i'ol1ution ilroblelns wi =Un their respec::i'/e 
jurisdic:tions to the zreatest extent ~SJible and eo =,rovide technic::1l assistance to 
pali tic::1l subdhisions requesting same; and 

(3) C.lUSC to be insaC'..Ited in ~ court ot competent jurisdiction Iqal proc:eedinp 
co c:om~1 c:om;l~nc:= ·..,im .lIiy .,rd~: asucd !:l1'the Ql:!ard. 

(0:) In elleraslng their "'."'''':'5 :snd dutie-s relati°'~ to major enerzy projee:s, as 
defined in subsee-.ion 13-13-102. Co'te!:loud and the department sholll panici=,a:e in the 
joint reolie'''' process :snd e:q:ledited r~Iie'" proc:e-ss provided for :'y o.pcer 13 of title 13. 
(Ae-oS 1967. c:.'la;Jter 3oS7, subsec:tion ,; 1971, chapter 321, subse<:tion I; 1971, o.pter 362, 
subs~ons O. 11; modifid; Ac:n 1979, c:h&pcer 2", subsection 7; 1931. chapter 131. 
subse-::ion 27; T.C_\., subse-:tion ')-)412.) 
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&3-:!'-I06. Mat':e:-s to be considered in e:'Cercisins oovers. - Nothing in this j)U': sh&11 be 
deemed to Ir:1nt tile boud I3r deputment My JurU4ic:uon or authority with respect to air 
pollution e:ocistins solely within commer~ or industri&1 plAna. worles or shops or to 
oaUKt the rel.:1ti.:.ns !)etween empl:lyers Md empl",yees wit." respect to .,r uisinS out of 
~ny QncUti.:.n of .ur ~Uution. In e:occ:t'::isins powers t", ;lre'/e:1t, ~te :1nd centrol .ur 
~l1ution the bo)ud or deputment shoLIl :ive due consider:uion to ;aU r-rtinent fac:-.s 
inc!udin&. but not necessarUy limited to: 

(1) The c:hu:lcter and devee of inJury to, or interference with the ,rocecUon/of 
the health, senen1 well.:1re and physi~ property of the peopl~ 

(2) The SOc:iOl1 :1nd ec:anomic: value of the air cont:lminant Sllurc:e; 

() The suiQbility or unsuiQbilicy of the air ;I.:.Uution source to the area in ... hie:." 
it is loc:ated. In this res~t it is expr~ly anticipated that the ~ard !MY establish zones 
:1I1d atesoriots of air contaminiant sourc:es in which the St:lndal:ds. rules and rezuJations 
may dif!er ~ccording to zone and atezory of air .:onaminant sauro=; and 

(~) The technial practicabilIty and economic: reasonableness of reducing or 
eliminating the emission of such air contaminants. (Ac:a 1'67, chapter )&1, subsection &J 
1'71, chapter 3&2, subsection 7; 1'7', c::hapter ~" T.c.A .. subsection '3-JIH3J 

e,,) The economic: ben~flt gained by the air contaminant source throuah any 
failure to c:omply with ~wons of this ~t and reguJations promuJgated thereunder; and 

(6) The amount or degree of effort put forth by the air contaminant sourc:e to 
attain c:omplianc:e. 

63-2'-107. Powers and duties of tec~nioJ 5eC'etarv. - The tec:hnic:a1 secretary or his 
autnorlZed re,re$CnQtive shall have the following powers and duties: 

(1) .~nend aU meetings of t!'\e boud, but not be entitled to a vo~ 

(2) Exercise general sUper/isi.)n over ~l .,ersons employe-;f by the board and by 
to"e .lil' poll'Jtion control -:ii'Iwon "I' serlic:e ol :he department; 

(3) ~J~ke or aus.: to l)e :nade sue:." in'Iesti&stillns ~ the board :nay dir=-=t or 
auth,,:,:::, or .u mOlY be warranted due to rec:ei,t of inlormOltion conc::rnins an ~leged 
-/illlati.)n ~f ;.'tis ;'Jar: Il' ul :1I1y rule, !'~!ubti,' .. "r "rlier I'ro,nul;ate-:l hereunder; .,r IS ;,e 
·:a;, "th::--..,is;: .j~:':1 ~~I!sa!)le, ~nd fJr this ;I~"'.Jse he si1.:ltl !1.l-,e th~ ri&": :::1 ent;:::- Jot .'111 
::;u.:)".gle ti.nes in .)r 'J~n any ,ri·I.:1tO! or ,ubI:·: ,lroperty exc:e;)t .,,-i·/Olte r~si4:nc:es; 

(~) !ndu·,or to the fullest extent possi;'le to obClin compliance wi~ ~is p&r': 
and with rules and rqu1ations promulg:aced ~unu&nc thereto by c:anlerence, c:onc:iliation 
Md ~rsU&Si.,n; 

c.n 
board; 

lssue formal notice of Qmplaint :1I1d ~roseC" .. te suC\ compl&incs :'efo~ the 

(6) H3ndle corresponde:1c:e, lcee;» records, ~rep&re r'e;)Orts :1I1d ,erfor.n such other 
duties AS the ~d may direct or aut.'\.:Irizs or ~ may ensue AS M employee of the 
de;»artment; 
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(7) [nitiate alert. w&minl and emerzency action in .:lccordance whh emergency 
episode pLvu ~d ~rocedures promulgated as rules or resulations by the board; ~cf 

(3) .l. t his dlscreti~"~ request t:'Ie presence of an .:lUeled '1iolator of t:'Iis ~rt or 
of me rel'.Jl.:ltions Olt .:In inC:lrmOlI :n~tinl of me scIf of the di'/ision of o1ir ~llution 
c;:)ntrol to show cuse why further enCor-:ement o1ction ougnt not be taken by the 
dej:l,utment. T!\e ~r::lc~'!!i":' of this ,ne~:ing n~d not ~e rec:Jrded. 

6S-2'- 1'13. C"nc!uc:,: ,,[ :'e:1rin~,. - (.11 He.:&rings :'e!ore t."e bOo1rd sholll ~e conduc-:ed in me 
tOHOW1"; mann1!r: 

(.1) ,~ ;er50n a;;;rie-/ed :'y 01 decsio" or o1ction of :."e tconic! sea-euryon a 
permi t, oreer, \II' usessment moly request .:l he.:&ring :'e!ore ete' board ~urs~t to :,e 
provisi",ns of this part. Such he.:&ring and he.:&rings before me board ~n reques-:s for 
v.viances, c::rtifia:es of e!'Cemption, ~d ~er:nia shall be conduc:ted as contested C3<eS in 
aceardance .."it." the Uniform Ad:ninist.~ti'/e Procedures .\c:t, '.C"~ •• Sec:il.ln 4-'-301, et 
seq. 

(b) The board or the commissioner or his representative :nay hold ~ubllc hearings 
on any matter, within meir jurisdiction under mis part. The board may promulgate 
re;',dations enc::':'Iin! subjects on whic:." j:lublic !\earings are required and the procedures 
for those he.:&rinls, Rellsonable notic: of sue:." public hellrings shaH be liven. 

63-2'-109. Emerse:'lcv s':oo orders for air c:ontaminant s:lurc:s - Helll'in!'. - Any other 
proviSIOns ::It law to t."e con~ary not'Nit.'\standing, if the commissione:' finds that 
emissions from the operation of one (0 or more air contaminant sources is causing 
imminent d.ang,:1' to human health and salety he may with the approval of the governor 
order the person or persons responsible for me operation or operations in question, or the_ 
penon or persons ausins or contributing to the air pollution to reduce or tllsentinue 
immediately t."e emission of air en'taminanU, and such order shall fix a place and time, 
not later than twe:'It:t-foW' (211) hours thereafter, for a he.:&ring to be held before the 
commissi-:l:'l:r. :-.lOt more t."Ian twenty-four (24) hours aft1!r the commencement of such 
he.:&rins. and ',vithout adjournment ~her='!lf. to"e commissi:Jl'lI:r shall aHirm, modify or set 
.ui~~ "lis ~~"ious ode!". The commissi" :'Ier shaH Quse ~ tr:lnSc::'ipt to :'e made of :,e 
pr:Jc::~i:'l;;s in ~ny sue:." nearin!. c:lpi~s of w1'lic~ s~l ~e made .:l',"il"ble t:) ~l ~~rties 
a! !·:,::e1, '.: a ~~1S:I:'I~le ':::1$:. ~.\C:.1 1 ~":", c:."a~ter 36:", su;'s-.:cti.m ~; T .=_~., "'J~se.::il)" 
"-3" I';.! 

!;)-~'-I! :. 1'JC:i·::~1 ~~':":''' ... \n ap!l':l! ·n.:l)' !)e tOl~e!t :1""" any fhal o!":el' or \It!'I;:!'' final 
'll::!!"~;:~~::.l · : ,) ,J:'SIl.1~: :.) C:,is ".u-: 'ly :L'::' ;UI':!,. e"Cc::!?t ~e ~;:~:~c!tt. N"O is .lr may 'le 
'l~""::-:O':!:! ~!!:-:~I:~ ~h"I':~Y. Suc:t lP",C.l!l 1holll ')~ ,=l)n~uc::e'J in .lc:c:oraanc~ 'Ni:t the 
Uniform ,~dmi:'lis:r3ti"e ?:-ocedures ~Ct. T.C"~ .. Sections ~'-301 .!! ,!!gO; ;lrQ',ided, 
howe'ler :'~t no heuing shall ~: a!lo'Med by the Chancery CaUl"': from any disposition 
made by t:'Ie boarrf if sue:." disposition has become fin.u as a result of a person's failure to 
.:lppe~ llt ~ :tearing a!':el' ttavinS reques:eo:1 suc:h hearing or o1fter having received adequate 
notic:: • 

.,l-2'-ll t. Ri;~t of board "r c::!mmissi,:mer to inlunC'!i" ": r:1ief. - The board or 
cm:nissioner may Quse to 'le i:'lStltuted a d'lLl action in any curt of empctent 
jurisdiction for inJunc:ti',e relief to pre-lent violation of any duly promulgated rule or 
reS'.Ji.::ltion \II' of any order of the board. (Ac-:s 1967, chapter 367. suOscc::ion 11; "71, 
e:."apter 3';:' subsection 9; T.:::.A., ,ubsection '3-31l03.) 

7 
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'3-2~112.. Penalty tor violations - Outy of distriet attorneys S!"enl - Abatement of 
puOlic "uisan~ •• ta) Any person 1111'10 w&11 tuUy And knowingly vio~tes or f~ eo comply 
"'ltn :any ~roYision of this part, Any boud or administr3ti·/e order, or any duly ~romulpCed 
air ~llution control rqubtion. or Any OrdinAnce adopted ~ursu&nc co chis put, shall be 
guil Cy of 01 misdeme;anor and shOlll b'!: l'unis.',ed by a fine of n..,t less t."I;an fifty dolbrs 
(:S'I)~O) nor :onore Cl\a" one thoUSAnd dollars CS 1.:JOO) for each offense. For che l'urpoH of 
t!\is seeei,," elio day of continued ·,iolacl"n will c:;,nsticute a scl'ar:lce offe:tse 3nd sh;all be 
punishable i1S sud\. 

(b) No warnnt. ,resentmenc or indictment arising under chis c!l&l'ter shall be 
issued e!tc~l't upon &!)pllc:ltion, authoriz:d in "'riting, I)r che b"ard, the commissioner, or 
ei t.'\er of them. or by a loa! ;xIUution '!Qntr>ll l'rognm ope::ltil'lg under ~ certillc:.ue of 
exem,ti"n ~ursu&nt ~ sub~olon 63-%'-1 I', !~r 01 viololtion wichu. its jurisdic-.ion. 

(c:) It shall be the duty of the distriet anomeys general in the various circuits 
chroughout c."e SUte to assist the iNard "r commissioner, upon re~uest. either by 
~rosec:Jting or ::'y assistins the board Ilr t.'\e commissioner in l'rosec.Jtins those l'enons the 
!)oard or commissioner Ius reasonable cuse co ::Jelleve ue violatins any l'rovision ol this 
part or any rule or regulation duly promulgaced in accordance with the provisions of this 
part. 

(d) In addition and supplemental :0 any crimina! &c-.ion whio may be l'rosec:uted 
under this sec-olon, the board and c:om:onissioner shall have and ue vested wich jurisdiction 
and authority to determine whether or not any provisi::Jns of this p&n, or rules or 
reg~tions adopted ~ursuant thereeo, or any order ol the board has been violated and 
whether or not such violation constitUtes a publlc: nuUance. Upon such findinl that a 
publlc: nuisance does exist, the board or commissioner has authority to abate any suc:h 
publlc nuisance in the manner provided by the general law relating to the abatement of· 
public nuisanc:es. (ActS 1"7, chapter 367, subsection 12: 1970 (Adj. S.l, chapter '40, 
subsection 1: 1971, chapter 362, subsection 10: "76 (Adj. S.), c!l&pter 63', subsection 2; 
197', chapter Z", subseetions 2, 7; 1979, c:hapcer "22, subseetion 17; T.C.S.., subsection 
3)-34".) 

~3-2'· ttl. E""(i'ti"~ ci'/il or -:riminal r~:"e~!e, "oc imcail"!-:f. - No e:ocisting cl·,i! or criminal 
re:ne:y !~r any wronsful .,:tion whien 1S 3. ,i"L.1tion ..,t any ;lro·/islo" of t.'\is ;I&rt of which 
i:l .1 ',iol.cion Ilf any rule "r roe&ubci.l" 'f t..'\: boar~ ;,rllrnulS1c.:d nere-.&nc!er s.'1.Cl .,~ 
i,n.>aired ':It this ;>U"t. (.s.'::s 196;", e.'~J.~ter 3oSr, Sll;''i~:-.illn 1 J; "", c:.'\apc~=- 1'39, 
s~scctio., 7, T .C.A., su':lseetion '3-J~2~.) 

.;~.~,-! !,. L:I-:31 ~l!'Jt!"" -:ontr,1 ~r.,o;~~." - ~:fo"ti·'" .,~. !"'!!!!:,~c:e - !~~-n.,cj"., ~,.,rn 
H:l::! iU:)~:'"'!:I.on - ::::Jrre'H ior.31 .,r'·;:'3:~". - (~) -\:ty 'nunll:~~Hc~ ,Jr Quncy i:t ellis S::lce 
may enaa, by orc1inance or re5O)lunon r::ii'eai-lely, air ~ol1utilm contrQl reZ'.Jioltons not 
less strinsent th&n the nancbrds adopted :or the SQte l'ursuant to this part, or any such 
municipality or county may also adapc or repeal ;an ordinance or resclution whiCl 
inc:;,r,:Iorated :'y reference any or aU of me reg'.Jioltians of the board, induding any c:hanses 
in suc:.'\ rezulations. when such regubtions .:lre properly identi!led as to date and source 
,.,ithout sec-.ing forth che I'fOyisicns of suO re~,,";ations in full. ,~c least th..-- (3) c:;,pies of 
sUc'\ reaubtions whic:h are inco".,rat~ ;,y reler'!:nc:e s.'1.Ul ').: filed in the ottic:: of the 
c:;,unty derk and there ~t for 'public: '-=, inspe-:""Jon and el&3mination. The fillnl 
requirements s.~ not be deemed to !)e c=mpUed with unless the re::;uired copies ~f such 
reaubtions ~re rued with the derk for a j)eriod of thirty (30) dOlys before the ad:)ptian al 
cho!: ordi,:,M.'C:: or reS031ution whic:h ine=rporated suo rel'.Jioltions by r'!:fe~ce. No 
ordinanc: or resolution inco~~tinl rez'.&btions !)y rtiere:tc:e s.'\&11 be efledve until 
l'ublis.'\ed in £ newspaper l\avinza I'!::teral clro:uladon in t.'\e :onunicipallty or c"unty. 
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(b) Before sue." or~c:es or resolutions e~~..ing ~r pollution c:onrrol 
regul~tions shall bec:ome eflec"'.ive, such municipality or c:ounty must apply for and 
rec:ei'/e from the !:Ioard ~ c:ertifiote of exemption by the following proc:edure: 

{l) .~ny ;:loliticl su!:di·/isi.ln c!esi:-ing :0 !:Ie eltempted frorn ~e ~rovisi:lns of to.,is 
=,art may file a ;letition for c::-tifiC::1te of elte,nption with the tec:hniC::11 seaet3ry. The 
teC:!'Inicl sec::'e~ry Sholll ;lr~:nptly in'/estl:~:e sue:." ~etition ane m~:'e rec:lmmencbti.:rn to 
the =o~r:1 olS :0 the disposition the:-e<.lf; 

(2) U~on rec:i',ing the reC::lmmenc1:ltion of t:1e tec:!\ni~ seaerary, the board 
m.1.Y, if sue:." reC::lmmendolti.:rn is f:lr .the l;r.1nt of the ;le:ition, do so without he.aring. It 
me re~ommend&ti.:rn of :."e teOniol se-::etary is Olg1inst the gr:1nting of me petition or 
the ~oard, in its disc::'etion, c:onc:!udes ~at a heMing would be ad'/isable, then ~ hemn! 
s."all ':Ie he!d not later than sixty (6·J) c1:lys aft!=r rec:eipt of recommendation of the 
teonicl sec::-e:3ry 01' the ~oard; 

eu The c:ertiliclte of e:cempti.:rn sh.1l1 be gr.1ftted if the board determines that 
the municip.;l1ity or cunty ~ enolc:-:ed ;lro',isions for the c:ontrol of air ~ol1ution not less 
stringent to'\an the provisi:lns of this part and to"at suc:h enac:-::nenu are being, or wiU be, 
ac!e:;uatelyenforc::d. 

(~) The board may gr:1nt a c:ertifiate of exemption in whole or in part, may 
~resc::'ibe a time soedule for various paru of an exelnption to oecme effective, and may 
make a c:niliate of exemption c:onditional or provisional as is deemed appropr~te. 

U) In granting any c:ertificate of exemption, there is reser-led to the sute the 
right to initiate proceedings to enforc:e any appUcable resolution, ord"tnancc or regulation 
of the munici;lallty or c:ounty should it fail to obtain c:ompUanc:e therewith. Suo 
pr:lc:eedlngs shall be t:1e same as for enforc:ement of any duly promulgated rule or 
regulation of the board. 

(6) [n gr:1nting any c:eruliate of exemption, the exemption is to be strictly 
C::J:ts::ued ~s limited to the language of the e"e.nption. ~o ~ower or authority whio is 
not expr:sslr ':1ted in the c:nifiate 01' eltem~tion may ~e implili!1. The ~unic:ipality :lr 
c:=unt:1 l'TIay lur:."er ~etition the ~oard f~r sue:." ~ower or auth.:rrity. 

(i) 'ihe dli!j)olr~e!'l: j~.a.ll !r:;uently ~e:el'l'TIine wh:t:1l!r ,Jr :,\ot any elte"'pted 
munic:i~.1.1ity :lr cunty .nee:s :'''-e c::-ms ol :he e"emption ,r1nted and c:~ntinues :0 comply 
''''i:~ :!lli! j:lr"v~si:)!1s of C'eill se:::ion. [f ,1 :le:el"ninati.:r" is Inolde ~:1t t,": :nunici,ality '~r 
r..l~":: ~~Ii!S .,~: ,n": the t~:"1'IS "f tho! e~elnpti:ln or3nte~ ;:Ir ~::les .,.:rt '=:ll'TIpl1 "..,ith :he 
,r~"is'.:Ins of :."1i:s sr-ti.,n. :he de~.v~nent ",.,1111 :>.l notifl' the ;'.:ral'~. snd the bOolr:! upon 
:-eason.1.ble notic: to the munic:ip.1Uty, may suspend :he exemption in whole .:Ir in ,.v't until 
such time as ~e :nunic:ip&1ity or Qunty c:ompU.es with the S::lce stand&rds. 

(d Exemptil)ns ~lre3dy gr3nted to any munic:ipaLity :lr c::Jun'ty sh'all eltpir"! on July 
I, 19~6. AU ne'''' c::nillcate of exemption, Illduding those expiring on t:1e abo'le date, 
'~11 'l: for & !i~ ter." not to exc:::d two (2) ye:1rS. Provided. howC'l1!r. that the 
~ro"isions of :his i"St't s."\.l11 not a;Jply to e!nissions from any air cntaminant source, olS 
ttlol: tern is de!ined in this ~pter, whio !:Iurns wood waste ~lely for the disposition of 
sue." wood wute. 

Ce) .• Loaj ~m!ne. ... t olr.tions Qlcen in accord&nc:e wit."\ this section sh.1.11 be 
cnduc:-::d in sc::::arc!:1nc: wit:1 Oapc:r 13 of title 13 -.vhe!\ me ~don indudes a major 
ener3Y ~roie-=:, .15 de!!ned in subs~tion !J-!3-102, (.\c::s 11,si, oa,cer 367, subsection U; 
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1'71. chapter 2". subsection 1; 1'71. chapter 3", subsectiOM I, 2; 1'72. (Adj. ~J. 
chapter 7a7. subsection 1; In]. ch&pcu 3:U, subsections -, 6; 1'7- (Adj. S.) ch&pter "3. 
subsection 1; "13. chapter ''', subsection 1; 1'77. chapter 116, subsection 1; "n. 
C\~pter 1'9. subser.tion 2; im,!. ~m • . ~c:"..s 1973 (AdJ. S.). C\.ipter 'l., subsections 22. 36; 
.a.~s 197'. oapter 29'. sul)sectilJn 7; I'Sl, chapter IJ1. subsection 29; T.c.A .. subsec:tilJn 
"-JII2:!.) 

(~) \Vhen the cec.'miaJ seaecuy dlsc:::lvers chat .lny provision of :his part or of 
any re;ulation ~romul&ated thereunde:- has b __ n viol.:lted, he may issue ~n order for 
c:::Irrec:tion to :."Ie respermble ~r,.,n, .:&nd this order s.UlI :'e c:::Implied wio within the time 
limit spe<:i.lied in the order. Such orc!er s.'\.:ill be se:o-"ed by ~I"SOW se:O-/ic:: ~r sent by 
certified mail, recum rec:elpt r~te<t. The recipient of such an order m~y be ~ppe&1ed 
in the gme manner 01S an assessment of dam3ges or d'lil penalty under pangrap;, (b) of 
this section. 

(b) (1) In addition to the aiminal penalties of Section 63-:U-1 U, any person who 
violates or fails to c:omp1y with any provision of this ch~pter or any rule, reg~tion, or 
sandard adopted pursuant to this chapter sMJ1 be sub)ea to a civil penalty of up to 
twenty-flve thousand dollars CS:u,OOO) ~r day for eao day of violation. Eac:!'\ day sue:." 
viol~tion c:ontinues s.'\&ll c:onstitute a s~arate punishable of~ense, and suO ~erson shall 
also ~e liable for any damages to the state resulting therefrom. 

(2) Any civil penal':)' or damages shall be assessed in the following manner: 

(A) The uc:hnic:a1 secretary may issue an assessment against any person 
responsible for the violation or damages. Such ~l"SOn sh.a11 rec:eive notic:e of suett 
assessment by c:ertified ~, I"!:Nm receipt requested; 

(in Any person against whom an assessment has be:n issued may petition the 
board for a r:'/iew of to"e usessment by filing a petition for review with the tec:hnic:a1 
sea:cary within thiny (30) d3ys of r:~eipt of t.'\e ass..'Ssmenc, setting form the grounds 
and reasons f=r his objections and as1dnl the board to hold ~ hearins; 

(Cl If a i'etiti.", for l'e'/iew of :he URSSme!'lt U ,,~t filed within thil":y (J,) d3ys 
",fter the :late the ~ssment and it sh.Ut bec:o.ne fin3l; 

r.:)) Whene"/er any .uscssmen': has bec:ome final beause of a ~n's bilur~ tlJ 
l!,!,e~1 .im.er :he tec:hnic:~ :Iet:n:u.-!', URSJ.nent ;)r the !);)~rd"~ .,rde,., oe c:::n.nissi.lne,. 
.,,. c."e boar: -n~y apply m the ap~rlJpri.:lte '=Our: flJr 5 Juds-nent 4nd se:!c e:cec:-.. tilJn on 
sue:." )udzment. The =un, in such prxeedings, sh&l1 treat the fallure to Appeal such 
assessment as a c:onfession of judgment in the amount of the assessment; .lnd 

• (E) The CDmmissioner may instiNte such ~roc:eedings for judgment and execution 
in the c:h&nc:ery cur': of Da'/icls«m C~uncy or in the chanc::ry =un ol the' count', in which 
~l or put of ~e violation or failure to Comply oc:CWTed. 

· 4 
• (c:) In assessinl SUO d·/i! ~naJ'Y the b~" specified in Section '3-~-1!)' may 

be c:onsidere<t. Damages to the . state may indude anyelCl'Cnse5 inc".arred in investilatins 
me enforcing this put, in removinlo c:orrec:tion, or t:rmiMwi the effec:a of air i)Ollution 
and abo =m~nsation for any expense, loss or destruction of p~nt or animal life or any 
other ac:tual d3mages or dean-up expenses c:suses ::'y the pollution or by the y:alation. 
The i'le£ of financ:i&1 inability m i're·'ent. &bate or =na-ol i)OUution by the ;IOllu:er or 
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violator shall not be a valid defense to liability fol" violations of the pl"ovbions of this p&n 
01" of I"egulations pl"omulgated thereunder. 

';S-'!'-l t7. Leo,., of nolnc.)moli.)nce ~nd non03.,me~t !)c!'I:1it:cs - Suite f::)r ,=olle-=-:ion or 
~sses s;ne!'l t ,,( "cn~1 t'/. - r;lO= ;cc.'\nlC:~! sec:e t.l.t'!'. ::1e ~\lat'CI • .v\d "'I tIlln :-'\celr :-cspec:1ve 
lur:saiC·:1l)ns. t..,e loc:!l pollution control prog~ms oper:1ting under .1 c::rtificte of 
eltelnpcion punu.lnt to subsee-jon 63-2'-11' .l.t'e authorized to le',y nonclftpllanc:e and 
n\lnp.lymc:1t pen:1lties .1!:er appropr'i.ue notic: and ~e.l.t'ing, .:1!ainst .:1ny :lir c~nQminant 
sourc: not in fi:1:1l C::llnpli:1nc:: "'ith the applic:lle Tennessee air ;lollution c:~ntrol 
r~;1.I1:1tions br luly 1. 1979. The tec!tnicl sec:retar,!. the board, and t!\e duly exempted 
lo~ pollution c:~ntrol progt':1ms ue spe-:ifi~ly author:zed to aC:C::lJt enforceme:1t 
resj)onsi~i1itl !;,r these ci'"il penalties from :he United St:1::s .:nvironme:1c:al protectioln 
ageriC'/. These ?Cft.llties Ue to be e~uhale:1t to the eQnomic "/alue a ;Jerson may realize 
l)y a del:ly in compUance beyond luly t, 1979, inc:iuciing the amount it 'Mould have cost ~e 
person :0 comply with .111 ap?Ucble air ,ollution c:~ntr;,l reg~l.1tions had t.'\e pe!'SOn 
oosen to .:10 so. The board will pr!)mulgste res'.Jlations specifying the procedures to be 
used in calc:ulatinl the penalt'! and proviein! for c:;uarterly payment ole annualized cost. 
The board, the tec:.'u1iC:ll secretary, and the duly exempted 10C:ll pollution control 
programs shall consider the matters in subsedon l2!l of the federal C!ean Air Aa in 
:.',eir ac:ions. The C::Jmmissio:1er, the board, and the duly eltempted 10C:ll j)ollution c:ancrol 
programs are also aut.',orized to file suit for :."Ie assessme:1t and said penalties .1S part of 
any other civil ae-oion brou!ht under this par:. The commissioner, the board. and the duly 
exempted loc::U ;lollution cncrol progr3ms are aut:':::Irized to file suite for clledon or 
assessme:n: of the civil penalty along with other ~table relief pursuant to subsection 
63-2J-lll in the chancery cur-oS of the county w~ the pollution is ac:ezrinl or where 
the violator or polluter is doing business. The c:.'\anc:ery court shall treat a failure to 
appeal a civil penalty assessment as a confession of judlment by the polluter or violator 
:0 the amount of the assessment; and the court is authorized to render judgment and
~rovide for e!(ec:ution of suc:!,\ d'Iil penalties. Suc:!'l ac::ions far civil penalties s~l be 
triable ~ithout a jury. (Aa 1979, c:!'lapter 299, subS4r-tion 6; T .C.A., subseaion 'J-J4%,..) 

(a) ,".ny person seekina a '/arianc:e shall dll so by filing &- petition far "/arianc:e 
wi:h the technical :see:etsr:'. I.'e tec:hniCi11 se~:-:t.l.t'y sh:1l1 pl"omptly investiz:ne suc:.'l 
,e:iti.J" and :on:lke r~O:::Jmme:td:1ti.:ln :0 the ~oard .u :0 th~ dis~;Jsi:i.Jn tl'le:"eof; 

('J) :-'~.Jn r~::::'Iil'li :h~ rr:e.Jlnme:1d:1;io~ "f ':."l: te~hnicl seeet"olry, the Qo)ari 
-n11r ;f suc~ :-ec:m:one:1d:lti"n is fQr :."Ie :r:lftt oJf ~ ' .lriance, do S;:J ',"it~.:Iut heuin:. t!:he 
r:colnlne:td.l:i,.J" 0: ~~ te::hnicl :seeetary is ~;S;:1st t,"le gr:!ntinl of ~ "llri:lnce .:II' the 
:l)lrrS, in ::, .j1:s'=:"~"!ion, .:onc:i,,,aes ~Ol: :I 1'\e1r::13 w;)IJld !)e 1:r':n!)ll!. ~en :I he1rin3 sl'l:1!! 
J~ .,-:!.: ~ ~: !~:'r ::,.1.:1 j~'':: ... (;':) ~:'1 .!!:-:- r·~.:~:.~t ..,r :'':·':::I:n'nC:'1~.l:i.'' ·~f :!'t: :':-:\'''ti-=~ 
.. ~.::"t!~:: ='1 ;h.e :,~"rI1; 

ec) The petitioner SoUll l)e ai°len writte:t notic:: at t."le earliest prae-oiable time 
as to the time and ,lace of suo hearing; 

Cd) .".ny member of the board, or with the approval of the governor, any person 
licensed :0 :uoae-oic: 1:1w in the sc:a:e of Ten..,essce and :esign:1ted ~y the oolsrd to ae:: :1S 

heuina elt.'1miner, may :Ie:: as helring elt.'1miner :.:1 condua he~ings, ldminis:c: ;)aths" 
subpoen:l withnesses, and enforc:e the 3i:e:tda..,co:s of witnesses Olt the heuin,. ..a.ny 
member of the board, the hearing e~"';inel' 01' counsel r:~l'esentina the !loud m~y 
e~mine or c::"::Js5-eltamine 111 IIIitnenes. A comple:e recor:f of the hearing s.'l:1ll x -nade 
:0" ~'ie'JI :iy the board memben; 

II 
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(e) All testimony s.~Jl be under oath and stetl0Sr:lphiaJly recorded. The 
transaipt so recorded shall be made available to the petitioner or any party to the 
hearins upon :Nyment of the usU31 charses thereof; 

(n Ti,e board in c:onsidering the gr!lnting of a '/!lri!lnc:e shoUl ll',e due 
eonsider:nion to the ~ities of the ;letitioner and othen who may be af:~ed ~y granting 
or deni.U of the ;letition; 

(g) The board may make the gr:tnting of a petition for varianc:e c:ontingel'lt upon 
suc:.'t other requirements or :'eJtric::ions on the petitioner u it may deem appro;lriate and 
reasonable; 

(h) Any '/ario1nc:e &nftted s.'\:U1 !)e for ~ period not to ellc:..-ed one (1) reM, but 
may be e:ctended from time to time but in no ease for longer than one (1) ye~ at a time 
upon rec~mmendation of the tec."lniaJ secretary and AffIrmati'/e ~c:tion by the board; 

(i) nae board So'tall issue, enter and mall to the petitioner in writins, by c:ertiflr.f 
mail, return rec:eipt requested, within sillty (60) days foUowing rec:ei;lt of the 
reeommendation of the tec:.'\nial secretary when no hearing is held, its final order or 
determination. Suc:.'t order or determination ~I be approved in writing by at le~st se'/en 
(7) members of :.'te board; 

(j) Upon failure of the board to issue, enter and mail to the petitioners a final 
order or determination withitl sixty (60) days after the fIn.aJ argument in any such he~ing 
or wit.'tin si:c~ (60) days following rec:ipt of the I'eQmmendation of the te=mial 
sec::etary when no hearing is held, the petitioner shall be entitled to treat for all purposes 
suc:.'\ failure to act as a ,rant of the varianc:e requested; and 

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

&l-2'-2~ 1. P:"o'/isions not ao"Uc:sble to eotton !ins. - The ;lrovisions of this c:.'tapter shall 
not apply to cotton lins. (Ac:u 19n, c:.'tapter 1". s~sec:tion 1; T.C.A. subsec:tion ,3-
31&2'.) 

63-2'-2'::2. Lo,=sl or~inanc:es. - Any dty, town or c:ounty havins a population of sb: 
hl.ll1cre·J :hous&nc l6.JO,~~Oi ~r '1'\ore aC:Qrdi.,: to the federai c:ens'.IS of l16:), is authQri%e~ 

, to ~n • .:: ')y i:J ,:.'tiellegisbti','t blldy, "r~in.1nc:es, or rezubtions not tess n:insel'lt t:un the 
;lro'/wons of ~-'='t 1 of this c:.'tapter. Viololtion of any o'f the ordinanc:es or enac:t:nents of 
:hc Clief ;.egisbd/" body is :1~c:l.1r~d tl) !)e a ,niJdeme~r, ,unislUble 'mder t.'te sener~ 
p,.It1is!':~=:1t ,:~t'Jt: ~!~:il'lli t:l : nisC:~c:~,,~,.,. 

Ac:-.il)ns t;lken in oIcc:ord£nc:e with thu ~c:tion shall '): c:onduc:ed tn .c:c:ordanc:e with 
chapt:r IS of title 13 whe:\ the ac::i.:!n invol'/es a major enerzl' prolec:t as defined in 
subsec:tion 13-13-192. (Ac:u 19~9, c:h~pter 39, subsection 1; 1979, chapter ~9, 
subsec:-.ions 3, 7; T.C_A. .. suUsea;on '3-31&13; .\C"'.s 1'31, ~ter 13'1, subsection 31l; 
T .C.A .. sul)sec::ion '3-3"26.) 

• 
~!-2'-2"J. Emissi,'lts !~..,m U3!'t d'Jt'I ·'~"ic:les. - C!l) This se=:tion may ~ c:l~ as the 
'"VolUt1~1 Ins~.ion I,nd M.1intenanc:e ?ropm to Study Emissions from Light Duty 
Vehic:les." 

(b) • The ~lJI1)Ose of this se:tion is to obtain improvements in air ".tU&l1cy ..nUl 
res~ to the le'/eu of photoClemiaJ .:!:cidants in the metro~l1t&n are:l in and around 
D~'/idSQn C.:!Ut1ty ~y: 

12 
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(I) UndertaJcinl a voluntary automobile inspection pro&ram to determine the 
benefit to air quality ~t could be achieved by reducinl emissions from light duty 
Yehicl"; and 

(2) C,)lIec-:.inl ~t:1 from vehicles belon!;ing to members o)f the public on a 
"olunte~r !).:1sis to determine if suc.' vehic!" emit e~cessiye amounu of hydroC3l'bons, 
nierolen oxides, and oc.'ler hMmtul c.'emicls. 

(c:) The Tennessee air pollution control board of the SQte of Tennessee sh.:111 
initiate a yolunary inspedon and maintenance pro&r:lm to study emissions from UghC 
duty ',ehicles. 

Cd) The air' ~oUution control board o)t the St:lte 01 Tennessee s.'\.ul pr~pare a 
de'!3Ued and comprehensive report of tne finding' of the inspection and mainteMnce 
program. Suc:."1 report s.~ll ~e submitted to the aovemor and the ,eneral assembly. 

(e) Implementation of this pro&r:lm U c:::Intin&ent upon availability of federal 
appropriations and other federal and lo~ tunds whiCt may be appropriated for this 
purpose. in adctition to any presently bud,eted state funds. 

(l) This set:~on s~l not apply to farm vehicles inducting tr:l~ors and pickup 
crudes. (Ac:::s 1'73 (AdioS.), chapter S9". subsections 1-3, T.C_-\ .. subse~ons "-311.26, ,3-
3431.) 

Lc/ah/APe 
State Effec:'Cive ilules Disc: 110 
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The UAPA provides a lelal fr3mewonc within whio adminisU':ltive :agences. such 
as environmental regulatory apncies may c:onduc:t business. The UAPA prescrit:es 
how :ac:ti',ides suc:. .. as rulemakinl anc contested C1SeS will ~ handled to insure 
unilormity in admininr:lti"e .:ilSencies. The procedures .Ire coml'le:c and time 
consuming ladding to .:ind sometimes conflicting requirements in ':nviron:nentlll 
statutes. In C3ses of conm~ the UAt'A gener.lJly ;lrev:ails. 

oelow is .:in over.tiew of :!\e l'rovisi~ns .;,f the UAPA. 

~'-IOI .~D~II~1STR.\nVE RULES A:-ID PROCEDURES 

The:-e .Ire t.''1re'! ;lMU to this ole:: Cener31 Provisions, Rulemakins and 
PubUQtions, 3/'IC Contes:ed c.ues. 

The Cenef'31 Provisions ~rt (se-/en sec:;ions) cont:lins these provisions: 

~-'-I02 De!:nidcns. 
~'-I03 C::Ins~:UC-.lon of C~aoter. This sec:tion li'/es the I'Ur'pOse of the ac:t and 

indic3tes that t."Iese rules supercede others in a.se of c:onfllc:t. 
~'-lOIl Susoensicn of Provisions when Necessarv to Avoid Loss of Federal Funds. 

The seC--.lon allows the gO',ernor under c:r:ain c::Inditions to exempt an 
agency from the provisions of this ac:t if necessary to conform to federal 
law or relulation or to avoid loss of federal funds. This is a limited-time 
exe:nption and the legislature must apl'rove further exemptions. 

~'-IO' Informal Se~lements. Informal settlement of disputes ~encouragea. 
~'-IO' ,~ooliC3tion. 1.isu exemptions from U\is C\&pter, including: military, 

gO'Iernor, legislaNre, courts, county and municipal bo&rds, etc. 
~'-I07 Maioritv :-I_ded to Oetermine Rules or Contested Cases. No nate board 

may make rules, dec1&ratory ruLings or determine contests cases without a 
majority of t."le board present. 

~'-t03 Chang':, :n Chaoter - Oelesation of Rule-making .S.uthoritv • !teferral to 
Colvernment Ooer:nion Committee. The Colvemment Operations 
Commltte-= is to re'/iew c."langes to the UAPA and lezisl3tion which 
delel'ltes rule'T\~ng authority. 

The !tule-na:':n& snlf P·J::I';·:ni.;,'1s ~r~ .:ontllins sectillns :'-'-:!O I thr:lugh ~,-~ 
ano1 is sum.n.lriz':d -is follo''''i: 

!'':ti :i"" f",. ~ule'S. EXC~:H where: r.:s~ic:ted, any !i'le or more interesU!d 
;lri"·-.s .~ .. ~. ,,.~::t!on 3/'1 3!1e"c:, :'~l'JI!';in, !"Jle ld.J:Hi"n • . lmendmenr, or 
r':;l':.a!. :te~lro! nC!'!t:! !Jr t:l~ ~:itiol'1 u.: ,i·Ien. The a3,:ncy mus': 
promptly ,~t or deny the' ,-etition. 
When Hurin!s Re~ir~. Notice is ,i'/en and a pubUc ~earing held eXl::1't 
for emer&enC'1 or PWlUC necHsity rules or proposed rules published in d\c 
Te!'!nes~ .S.dminis::"':\ti 'I~ Regi:ner. If a I'etition for publiC ~earinl "I"ed 
:,y 2' or more ,caple is reC:l'/e~ regarding l'roposed rules, a hcuina must 
be held. Exemption fro:n hearings does. not apply if ""other sacute 
re~ires the ~genC'1 to hold heMing,. , 
:-!otir.-: of :iuring. ~is 5ec--.ion describes the procedure to be followed 
lor I'WlUC: no tlce .;,f heuinss. 
ConduC'! 0 f Hurin!. This seaion india tes now public ~earin,s are to be 
run. ?:rsons t:s~fying at the heMin! mOly request in '..,ritina the 
opportwtity to spe.ak to the board. if t:te ~rd is not present at the 
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hearing. This se<:tion supplements specific sCltutes for ~sency hearinss, 
but, in ~e of con1lic--.. this 5ec--.iO" prev:1ils. 

'-'-:0' Pr-oollsed ~uJe., - "sencv C.)nsidencion ot Submissions - Advisorv 
C.Jlnlnlt~ecs. A~enci' ,nust .:ansull#r ~u!)h': cam,"ents oJn rules. .",ency 
must C;"C :-::.;u"ns :.;,r ldllptill" of rulcs if r:ques~ Aacncol ~y ~p,oint 
3dvisat-! c:ammittee to &:::Insider rulcm01kin&. 

16-'-2:16 F : li~3 of :tuJes. Sec=etOlry oJf SQte 1h.1l1 tile rules of e.1C'1 age!1C:Y. Prior 
to :iilnS. ~u!I#S :nun ~e .1pprave~ ~~ the .lttarney generOlI. The sec'etMY 
of :JQte rnay retuse to aC:C::i)t rules which do nat C::In!arm to 
re:uir::ne!1ts. 

~'-Z:l7 E!!e-::~i're !Jat:s .,t '-ules. Except Car emerscnC'1 and ?ublic !1ec:essity 
rul.:s • .l.U r:U.:s ;'cC::Im.: c:t!e~:i"e only .lfter ap~r::l".1l and ~3e &)f .I 30-
day ;leriod ~ft::- LUing. Emergency and public neceSlity rules are 
eifc:c::i'"e the date they .Ire filed. 

:'-'-Z:I~ E:ner3~nc:v '-ules. In cues of immedillte danaer to public health, 
a~e!1ces mal' ac&)pt rules without publiC he:srins. Emerzency rules 
l)e~me e!!~.i·'e when !ilea with the Secretarv of State and remain in 
ef!ec:-: for IZO days. A similar emergency rule may not ~e adopted within 
t."Ie same l'e3r unless re.;uons are ,i',en why the emergency continues or 
may recut'. The agency shall notify ~ffe~ed persons of the emerzency 
rules. 

""'-2:" P!Jblic: " __ essiev Rules. A rule, approved by the attorney general and 
file: ...,1t."I the sec:::etary of state, m~y become effeC"'J" e immediately or 
witrtin less time Uw\ normal rulemalcing requires U the agency files a 
sa-::ement indicting c::-~ C::Inditions are met. The rule wUl be- in 
effeet for 120 days and may be readopted under- the same conditions as 
resdoption of emerlency rules. The agenC'1 is to notify affeC"'.ed persons 
.:Jf t."Ie public necessity rule. If C::Intested. the ourden of proof is on the 
agenC'1 to demonnrate that rules met criteria for adoption as public 
necessi ty rules. 

~-'-:1:J (ReseI"'Iea) 
"-'-211 ,.-\oor-a'ral ~f Rules !)v .-a.t~ar"ev Genenl. Rules must ~e ~pprove~ ~y the 

,\ t~or!1e~ Cene:-:u ;It'lor to tilir.g ',VI th :."Ie secreury of state. 
~-,-:: :-z! J (:tesel"'re~) 
16-'-:: ~ \Vi~~:!r;l"'~l III :tules. Rules m.a}" !)e '..,ithdra..,n 3t any ti:ne boefore :te 

~-,-::, St:1'r~: ::!!~-:~i'r~ Oate 'If :t:.d",. Curin~:hoe running of :.'1~ 30~y .,eri~d 
:'C!Ore ~ :-~Ic ;,cC::lm~s "tf~·.:~"e, an ag~nC'1 ~~y asic f;:lr .a U3Y of the 
.e!!;:-:ti·I~ ~~te ,Jf ~ rule ~ar 'Jp :0 ';j cUy'" ,"-tte:- th~ St:1y h.lS e:t;lir-.~ or 
il Vl :!l:~~ .... :-.. :~e ',a.:J.;\f:~ .le ::"\e l~-~~ ~~~~'j ~t::SIJ; n\!S runn,,,:. 

:.-,-:!~ h/~:: 1it'/ l! :l. ~ie, 'J\lt ?~J"c~ !'/ I, C;J"tc'1. Rules '1ut .ldC!Ueo:! in 
co'npLi.lnc: ..."th ;lr:),IIS&~ns oJt thiS c;:\aprer.;u-e ·/oid. 

'-,-z! 7 Re::uiro:-:I itulemakinz. Each agency ~l .adopt rules of pnc:tice 
desal:',ng !orm:u and inform~l ;lrocedures aVllllable. 

'-'-2!3 ?'Jbli.: rnsoe~ion !nd' C"l]vin3 of ~g:enC'r Rules. Final Cr:ers. and 
:)"!-:::stans •. -\~enc::es ,"USt ,lr;:l'ride ac:::ss to speCl!iec aac:u:nents and may 
C!'Iarle a I'C:ASo:Inable !e: !or ?rllvicing documents •• 

~,-::, \Ioce! '-ule, ",. ?:-oc:ecure. The Sea:tat-! of SCltCo,hll11 adopt mocel :-.des 
.:Jt ;lroccur-e .lppr:lprlatc for use !Jy :nany a,enCies. Age!1cio:s mus~ adopt 
as muC'l of :te ~ocel ~ ~l'3ctiC3ble or sClte reasons why mOdel is :lot 
practicble. 

~-'-%::J ?-Ji:JIl-:3Cio'1 III :tale.. The seaecary of sete will ;lUbliJ."I a ~on'Chly 
r:;;:s-::e:- conc!::-nln, rule"'~k:ng and an OUiC011 compil.ltion of niles. 

""'-::1 ?::IIIIe:os ~f Sec:oeQrv of StOlt: - Leo;sl E!!e-:t of Certitiatlon of ' 
"O:::T1lnls::O:1:;'re ::.)de ~nd ~~;:s:er. t:us section allows the se:retary of 
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st3te to correct minor' errors in ~tions lS.S IonS lS.S me effea is not 
alter'ed. The text of me compilation and l'eIister3 is the offi~ 
Qmpilation of l'eSubtor-y law in me scne. 

4-'-222 ~ecord <If 'I.~rins on Policv Or' Rule Adol)ri.,n - Filins. This section 
re-;l.IlreS roll c::l.Il '/0 te Iln Nles olnd ,ohCles. 

~'-Z:!J ~ec~~r'1torY Orden. Af!ec~ed ~rsons may petition ase:!cy for rulinS on 
appuoolhty "t natutes. Reql.lire~ response is indicted. 

~'-Z:!~ Dec!~r3torY ludgmc!'lU. Chancery Cout't of Oavidson C"unty mOlY 
ae:er:'Tune leg:!! 'I;woicy and applic3billty of rules if 3gency refuses to 
issue aec:1;u:ltory oroder. 

""'-Z~ !xcir'lcilln of :tules. All Nles fild after' 7/1132 expir'e June 30 of me 
follow'"g ye;u unlotss le:isl.:ation is ena~~d to delete expir:ltion date. In 
additio:Jn, all C".JrTent rules expir'e aCC:Or'dinz to a sc.~u1e (Rules 1200-1'" 
expire on 7/1/3'). Sefor'e expir:ation, rules "Viil be c:onsidered by 
lesislati'le Qmmi~. A rule summary must be completed for' each rule 
fUed. 

P;ut 3 of :."le l!APA is Contested Cues. These \,r'ovisions Q:lwn the followinS: 

~'-30 1 C=ndu~ of Contested Cues. This JeC"'.ion details me r-equirements for' 
c::lnouc:mS c::lntestea C3Ses. 

""'-302 ~i.scualific3tion and Substitution of Adminis':1"'ltiYe lUdges. Hearing 
Of!icer-s and Agency .\temcen. Otficills pr'es1Cllng in a contested case 
may be disqualified for' a number' of reasons inc:1uding bias Of' prejudice. 
Any l)M'ty may ,etition for disquallfiauon and the individual named must 
answer petition. Substitutes may be named fof' ~ed pef'SOnSo 

4-'-303 Seoancion of functions. This seC"'.ion ,i'/es restric::ions to insun: apins't 
Qntll~ of interest. 

4-'-30' Ex P3r'te Communiouons. Unless authof'ized by sutute, officials 
,resldins in a conteste~ ClSSe may not disc:uss any :ssue of me proceeding 
... it."lout provic1ing notia and opportunity fof' a.!1 aifeaed pef'SOns to 
\'at'~icipate. :'.tethod fof' disclosinS ex l)at"te comml.:\ication is given. 

~'-30' Reor"lsentadon. A \'at''ty may participate in the hurinz in person Or' by an 
aut:,,,rlzed r:~resent:1ti',e_ 

~'-306 P:'':''earing C~nfe~.,~c~s. This ~dan Zi'l=s autho:"'~ty fof' confer--nccs and 
lis:J Ltems "'nic:."1 :71~Y be t:ansidered. 

~'-307 :"I~t~.:~ of Hearing_' All ~af'tics shall ')e zi',e~ notic= for' l1Gf'inS of 
o:antcste~ C~S"l_ :'ist of iterns f"f' inc:1usion in noti~: u :iven. 

:'-'-303 Plndin!" ~ .. icf', ·.10ti.,,,s. Ser/i~. All pArtie, :~sv~ full opponunity to 
t : l~ ,iea,jin;" -nlluon. .. , ~tc:. 

:'-'-309 ::le!3 IJI t. If ,ar':y ~15 t.l ~t~"d. pNo:~1ings :n.:ay be sdl~um~ ~r' 
conc1u~ed without ~tici?ation of p&rty. ?:tn'i may petiti~n to ha'le 
def:lult set aside. 

11-'-310 Inter/ention. Petitions f"f' inter/ention are discussed in this section. 
4-'-311 Dis~Ye~ - Subooe!'l&S. This section Si'tes informatio", rqardlns 

sU-'poenas. 
11-'-312 Praccdure of Hearins. A d~iption af Oe cor:duc:t of the hearinz is 

live:!. 
4-'-313 Rules of E'/idenc:~ - .~ffid3viu - Offidal Noti~. This section 'conCllns 

r~uir'emenu concerninS aifidS'l1u olnd notic:e t:1 the oP;JOsinS party of 
af!i~via. Opportunity to contest Of' ~!)ut !.:acu ~r materw noticH must 

. ~e ziven. 
4-'-31:' Fin."11 Or':fer - tniti31 Or"ier'_ An initi.:ll Of' fln.1l or.lef' must L",:lude 

conc!'JS1ons of Law and findinz, of fact. 
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Review of Initial Order. An ageney shall review the IniUal order unleu 
saNte prohlbiu. A&eney may delegate review. Peution for ap~ must 
be filed wi thin 10 eta ys. 
Stay. Within 7 cUrs of entry, a ~ty may petition for U:LY of 
euec::iveness of order. 
Re~nsideruion. Within 10 days of entry, any party may ask for 
recorwcer;1 uon of ;1 !inal or ini tial order. 
E!fec:':i'/e!'less of Ne'" Order. Unless otherwise spec:itid, an order 
bec:omes eHec:-.lve upon entry. 
~. Agenc:y shall maintain records o)f ~ntested ases for at leut J 
ye;1rs. 
i'roce1!dins, .-\f!eetins lic:~ses. The existing U=nse does not expire Wlti1 
the ap!'Ucuon has =--n finally determined and the appeal period has 
elapsed. 
Administnti'Ie Procedures Division - Duties. This sec-.ion desc-ibes the 
tWlc:uon of the .~dmuustr.ltive ?roc:edures Olvision. 
Judicial Reo,ie·". This sec::.ion desc-iboes actions or rulings subject to 
)udioaJ. re'/iew and Si'Ies a timetable of actions. 
Aooe.ls to Cour<: of Aooeals. Panies may obt.ain a review of final 
judgment 01 chancery court in the Court of Appeais of Tennessee. 

State Effective Rule Oisc II 10 
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'tULES 
OF 

TE;'IINESSEE DEPARTMENT OF HEALTH AND !!'NIRO;'llMENT 
BUREAU OF ENV1RONMEST 

1:!1J0-3-1I-.OI 
. 12"'-)-11-.02 

12/)'-3-11-.03 
12'J!l-3-ll-.O' 

OIVl~ION OF AIR POLLUTION CONTROL 

CHAPTER 1200-3-11 
H."ZAROOUS AIR ::ONTAMINANTS 

Ceneral 
Asbestos 
Beryllium 
Merc:ury 

TABLE OF CONTENTS 

CENERAL 

Vinyl Chloride 

(I) Hazardous air ,=~nta,ninMlts are any air conta,ninant! ·.arhich ",.y cause, or 
contribute to, an increase in serious irreversible or incap4r.itating reversibl-e 
illnes~ and has oeen so desilnatf!tf "y the ~oard. The Board shall, fro,n time 
to time, after public hearing. desilnate adtiitional hazardous olir 
conta,ninanu. Tl'le following are hereby designated I'Iazardous air 
contaminants: 

Ca) Asbestos 

(b) Beryllium 

(c) \4erc:ury 

(d) Vinyl C!\loride 

(2) The sources ccwered by emission sQndards in this Chapter are still ~ject 
to ~Il pro-.fisions in the other dwpten of the Tennessee Air ~ollution Control 
ReluJations. 

(1) Permit and information requirelnents. 

fa) Any per"," constructing or modifying an air ,=ontaminMlc ~rce tn.t 
is subject to an emission standard in this Owpter must obtain .. 
construction permit as outlin<ed in Rule 111)0-)-9-.01. For d\ese 
~s, the Technical Secretary annat ,rarn a waiver under 
subparagraph 0)(.1) or said Rule. · . 

(t» Any penon plannina to constrvct or modif1 a source of hazardous air 
contaminants sNJl file with the Technical Secretary, rollowlna ~ 
time 'rame outliMd in Rule 1200-'-9-.01, ...tfir.ient information to 
aUow waluatlon 0' the air ~l1ution potential 0' the source. This 
informati.", Ihall be tubmitte-I OIl forms prcwided by the Technical 
Secretary and as a minimum Nil includes 
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1. Name and address;)f owner or gperator; 

2. Loadon of me source; 

.,. Nature. size, desiS", operatinl desiln capacity. and method of 
operation of me source; 

4. Identification of me hazardous air t:onea.ninant; 

,. Toeal weiSht of hUOIrdous air t:onea.ninant r~leased per day, 
per 'nonm, and per year o"er the lut 12 I~W preceedins 
the date of the report; 

,. Period or periods of operation; 

7. Composition of the haurdt)Us air t:onw.ninant; 

I. Temperacure and .noiscure content of the air or ,as It,...-n in 
·..,hich me hOIzardous <lir ~ontalninant is coneai".d; 

,. Characteriution of the Yllriuility of huudous olir 
~oneaminant relellse ""i~ respect to rate. co"np-,sition. and 
physical characteristics; 

11). HeiSht, "~locit)l. and direction of air or gas str~.'n at the 
point where rele'lseti to the atmosphere; 

11. . .. description of ~e control equipment for each emission 
point. 

(j) Primary contr\11 device(s) for each hazardous pollutant. 

(ii) ~econdary control del/ice(s) for eilch hazardous 
:>"Uueant. 

(m) Estimated t:ontNl efficiency (percent) for each contr.,l 
device. 

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

13. Such olher information u tnay be tpeCificaJly requested "y the 
Technial Secretvy. 

(c) The oww.er ot operator ·~f one ot more toYrCes of huardous air 
con&utiunts JtIa1I. .nmin 9'J days .. her notifiution by ~ Technic~1 Secre.....,. Mfllit to the Technic:lJ ~.reLl"y the inforonati.,., 
outlined in ~ts 1 throulh l'l of subp.lrjalraph (b) .dMwe. 

(d) Any owner ow operator ·Jf .. soura which hp.an initbl sunup .ftP.r 
the .fleeti". date of ~ s~d pracribed under this dwpfler AAIl 
Iumbh wriuen notificuinrl to che Technical Secrec.uy .. followsa 
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I. ~ notification of the antici~ted date of initiod narlUp of dle 
SOtJrr.e not more than 6!J ~ys nor In,, than lI) prior to such 
date. 

2. A notifir.nion of the ar.tual d.lte of initio,1 ,lartup of the 
SOtJrce within " days "fter such date. 

(e) :-linety (91) days after the effe<:ti"~ d.ne of any ~mission standard in 
this Chapter, the o"'ner or \)~erator of • sourr:e to which th-: standard 
applie, in existence or 'Jnder r.onstruction on the effectiv __ date of 
the standard "'311 SU~lnit the infor,n.,uion outlined in parts 1 through 
12 in subpar3graph (b) aI)O'~e. .'Iong with this package of 
inforonation, the owner Qr operatOf' s'\all sul).nit 01 state:nent .s to 
whether he can comply with the st3.~rds p~ibed in this Chapter 
within ninety (90) days of the ~id effective ~le. . 

(0 Changes in the informatill" pr..,,,ided under subpar~lraphs (tI), (c), 
and/~r (e) "'all be provided by the source to the Technical Se<:ret~ry 
within ).') days after such change, except that if c.,anges will r'!sult 
from rnOtiifiC3tion of the sourr.~, as defined in Chapter 1200-]-~, then 
the pro"isions in subpar3graph~ (3) and (b) of this polragraph apply. 

(d The owner I)r "'perator Ilf any air contaminant source not previously 
required to h3ve a permit (operating andlor CO.lstNction) by the 
provisions of Chapter 1200-]-' must do so within 90 days alter one of 
the SOtJrces' emissions ~3S ~een designated :'y the Board as a 
haZ3rd.:IUS air r.onta.ninant. 

(1\) Emission tests and monitor'ing. 

I. Within sixty (61) dolys .liter tchievins the 'Mximu-n production 
rate .:at which the ne-"" ..,r .nodified hazardous oiir contamin.1nt 
s.:Nrce will I)e operated, I)ut not later th.n UO days aft-.r 
initi.ll startup I)f such source and at such oth-.r tilnes as may 
be require.j I)y the Te<:hnic:aJ Secreury, the owner or operator 
of such facility shall cunduct perforrMnce tesc(s) and (umis.'l 
the Technical Secreury a written report I)f the results .,1 such 
;lerformanc:e tes tCs). 

2. Performance tests shall ,,~ conducted and data reduced in 
accor~e with the reference test .nethods and procedures 
contained in each appllr:»>le nde unless the T ec:hn;c.l 
Secret'ry: 

(i) Specifies or 'Approves the use of a reference ,nethot.i 
with min~r changes ~n.Jnethodology, 

eii) -\pproves the use of 3n equiv&lent method, 

CUi) Appnwes the !J3e of "" a''';'''tive "T\ethod. 1he results 
of .... ic:h .are determined tD be ~~ I.x- j"d~ti~ 
whether.a specific source is in co.nplianc:e. 

1 
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3. PerfotrMnCe tesU shAll be c:oncIuc:1RiI under such conditions as 
the Technical Secretary Nll specify to pant operator !)&sed 
on representati"e ~erformanc:e of the affe<:ted facility. The 
owner or operator shAll make a"ai...,le to the Technial 
Se<:retary such ~OC'ds U lnay be neceSSiU'}' to deterlnine the 
conditions of the perfoNnAnCe tests. Operations during 
periods of startu!'. shutdown. and malfunction Nli not 
constitute represenutive conditions of performance tests 
unless otherwise sper.Hied in the appliable standard. 

ra. The owner or operator of ." affe<:ted facility shall prc:wide the 
Te<:hnical Se<:retary ten (to) cSays ;»r* notice 0' !he 
performance test Clo) -tfford the Ted.de .. ' SeCl'elary the 
opportunity to Mve ." IXlserver present. . 

,. T"e owner or operaclo)r of ." affe<:ted fKUity shall prooride. or 
cause to be prc:wided. perfor'nAnCe testing facilities ill follows: 

Ci} Sampling poru .adequate f~r Cest Ined10lh applic~le co 
sueh facility. 

Cii} ~afe sa:nplin& platformCs}. 

(iii) Safe access to sampling pl&dOC'mCs). 

(jv) Utilities for ~,"pling and testing equipment. 

Authorityt T .c:.A. Section 63-2'-10' ."d ra-~ZtJ%. ~dlninistr;ative :iistory. 
Original Rule certified lune 7. L,74. Amended effectivt! February '. "n . 
• \mended efle<:tive lune l&, 1'71. 

1200-3-11.002 ASBESTOS 

(l) Definitions. Terns used in this (".Jle not definel! herein Nli h,sve the 
meaninlgiven to them in CMpter 1200-1-%' 

(a) -Asbestos" means actinolite, amosite, anthophylUte, chrylOtile. 
cracidoUte, tremoUtL 

(b) -Asbestos rnater~ mans .ubestDS or any material concaininc 
ASbestos. 

(d -Pardculall! .-scos ,naterial" means ranely divided particles of 
ubesCOllnatwiaL 

(d) -Asbestos tailings" means any lOUd WU18 pI'Oduct of asbestos Inini", 
or milUns operations wtUc:h contain.m.stos. 

(e) "Outside air" mans the air outside buildings and SU'\JCtuns. 

(f) "'Visible ernissions· means ""y emissions which are "iJually ·ie'-Ctable 
without the &ld of instnatnenu and which contain particulate oUMstos 
" .. tlerl.aL 
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"'ubestos mill" means .lny facility engaged in the conversion or ."Y 
inter.nediate step in the conlfersion of oisbestos ore into comrnereial 
asbestos. OoJtside stouge oJf asQestos mater~ls is not considered a 
;lart of such facility. 

"Commercilll asQeu.,s" .neans .:my variety of asbestos which is 
produced by ex~acting .sbesto):S frOtn .sb~st.,s ore. 

"\1anufaeNring" oneans the COlnbining of eo.nmercial asbestos, o~ in 
the ca~ of wOlfen friction I'roducts the combining of textiles 
con t.lining COfnfnercill1 as."es t.,s. wi th any other rna terial(s), inc:ludinz 
COlnonercial .1Sbesto~ and the processing of this cornbination into a 
prod\lct as specified in subpar3graph (2Xe) of this Rule. 

"Demoli cion" means the wredeing or talci"! out of ""y load-tllp P 1M 0.'1 
strueNral mernber and any related refnoving or strippi"! of fri~le 
.lsbestos onaterials. 

"Friaille asbestos material" .neans any mate~ial that con~ns mo~ 
than one I'ercent a£lestos by weight and that can l)e c:rumblet.l. 
pulverized, or r=duced to powder, when dry, by hand pressure. 

"Contr.,1 device asbestos wast'~" ,neans any asbestos-containing waste 
.naterial th,U is collected in a ~o"ution control device. 

"Renovation" means the removing or stripping of friable asbestos 
.naterial used to insulate or fireproof any pi~, duct, boiler, tank, 
reilctor. turbine, furnace, or SIrtJCNral '"ember. Operations in '.\/hich 
load-wpporting struCtural fne nl)ers are wr~d or taken out are 
e1lcluded. 

"Planned renovation" rneans .1 renovation operiltion, or a number of 
such oper.uions. in which the amount of friable .u!.>eStos ,naterial 
that willl)e removed or stripped within a given period of time can be 
predicted. Operations that are individu.1lly non-scheduled .lre 
inc:luded, provided a number .,f such operatinrls an be predicte.J to 
occur during a given ileriod .,1 time based on opera tins experienc:e. 

"Emergency renovation" rneans a renovation operation that r~lts 
from a sudden, unexpected event, sM' is not s planned renovation. 
()peTations necessiu~1 lay non-routine failures .,f equipment • ..-. 
incluOecL 

"Adequately wetted" means JUffir:iendy mixed or coated with water 
or an aqueous solution to prevent dust e:nissio"s. 

"Removinz" nuns taking out friilble ASbest..,s materials used to 
insulAte or fireproof any pi~. ducT, /.)oiler, tank, reactor, turbine, 
futt'laCe, or structural 'ne:nber froln...ny building. slrJCture, facility. 
or instal iii lion. 

"Strippins" ~ans talcin, off of l"'-ble .asbestos materials • .ned for 
insulation or fireproofing 01 .:any pipe, duc:t, l)oil-=r, tank. ~c:tor, 
turbine, furnace, or structural ,nember. 

, 
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(I) "Fa!»r1catins- means any processina of a manuhculred product 
concainins commercial .mestos, with the exception of processins at 
temporary sites for the construction or restoration of buildi"ls, 
stru~tur~ .. facilities, or insl3llations. 

(t) '"Inactive wute disposal site" ,neans :any disposal site or portion 
thereof where addition31 oIsbestos-conQinin& -;ute .naterial wUI not 
be deposited and where ,,"Ie surface is not disturbed by vehicuiar 
traffic. 

(u) "Active waste disposal site" 'neans any disposal site other NIl an 
inactive site. 

(v) "Roadways" means surfaces on which motor vehicles tl'3vel includinS, 
but not limited to, hishways, roads, streets, paricin, ueas, and 
driveways. 

(w) "Asbestos-concainin, waste onaterials'" means .1ny waste which 
contains co.n,nercial asl)estos and is ,enerated by a source subject to 
the provisions of this rule, includins asbestos mill tailinS, contr.,l 
device as!)estos waste, friable asbestos ..,;ute .n.nerial, and bass or 
containers ~t pr~iously r.onl3ined commercial asbestu$. 

(2) ~mission Standard l2! Asbestos 

(a) Asbestos ;nUlsa T"ere shall I)e no visible emissions to the outsid<! air 
from any asi)estos .nUI e'lr:''Pt oIS provided in subparastaph (0 of &::lis 
pirastaph. 

(b) Roadwaysa The surfacins of rcudways with .lsbestDs r.a.llin& or with 
ubestoS<Qncainina woUte tha t is senera ted "1 any ..-ce 5Ubject til 
subparasraphs (c), (d), (e), 3f\d (h) of this Rule i, ~rohibile'f, nape 
for te.nporary roadways on an ;area of a~stos ore deposits. The 
disposiliOl1 of asbestos l3ilinl or ube$la)s<onuinins waste on 
roadways ~cr/ered with snow or ice is conside~d ""Jrfacin,". 

ec) Manufacturinas There sh.lll .,. 1'10 visQl. emissions to the outside air, 
except u provided in subp.ltaStaph (0 of this lNf&,raph, from any of 
the followina operations if they use co.nrnercial ubestos or !roen:any 
buiJdinS or struCture in which such operations are conducted. 

l. TtH: :nanubcture of cloth. cord, wtc:ks, to"',"&. tape, ~ine, 
rape. ctve..s. ,u,,- roviflc, ''''' or olber ~:ltile IWterWl~ 

2. The manutac:twe of ce·".nt producu. 

1. TtH: manu~ture of fir-.pr\)O[ins and imu13tins onaterials. 

_. TtH: manuf.v.ture of friction products. 

,. The manufv.ture of paper, millboard, and felt. 
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7. The rn&nufacture of paints. coatinSs. caulks, adhesives, 
sealant\. 

s. Tt\e ~ufolr.ture of plastics and rubber materials. 

9. The manufacture of chlorine. 

11). The manufar.:ture of shotgun shells. 

II. The manufacture of asphalt concrete. 

(d) Demolitioo and renovatil)n: T~e requirements Ilf this parasraph shall 
apply to any owne:r or op.erator of a de"nlliition or reno",,,tioo 
operation who intends to demolis.'''1 any institutional, r.O'nmerci.&l, "r 
industrial buildins (incJudins .pial't.nent lxIildinss havinS more ttw" 
four dwellins uniu), nNcture, facility, instalbtion, or porti.", 
thereof ..,hich contains any pipe, duct, boiler, rank, reactor, turbine, 
furnace, or stNctural rne,nber that is insulated or fireproofed with 
friable as~estos ,naterial, elCcept as provided in part (d) I. of this 
parasraph; or who intends to renovate any instit'Jtio"al, CO'nmerci.al, 
or industrial I)'Jildin&, stNcture. far.ilit'!. installation, or portion 
thereof where more moln SO meters (c:. 261) f~t} ,,1 p~ insulate-i IN 
fireproofed with frial)le as",est." "nateriiLl .lI'e stripped« re_ed. QT 

more th.ln " square 'nete", lea. I ~ ') ~re f~r) ot friable .Jlibes,," 

.naterial used to insulate or fire proof any duct, I)oil~r, cank, reactor, 
turbine, fIJrf\i6ce, or structural 'ne,nber are stripped or re·noved. 

I. 

(m 

The owner or operator of a demolitiO"l operation is 
exempted from the requirernenu of this paragraph 
provided, (0 the amount of friable asbestos m.aterial in 
the I)uildins Ilr p")rtion thereof to be de.nolished is less 
than SO meter! (ca. 2~1) f~d used to insulate pipes, Olnd 
less than" squ.re .neten (ca. 1,,1] square feed used to 
insulate or fir.:proof any duct, !)oiler, rank, reactor, 
t\Jrbine, fumace, or structural .ne"n'ler, and (2) ttle 
notification requu-e.nenu of ~t (d) l. UiJ Me 'net. 

Written notific:£tion shall I)e ;x75onolriced Of' ~d CD " 
the Technical Ser.retary at le.st 2~ days prior tG 
co.nmencement of demolition and shall include ttle 
information required by put (d) 2. of this parasraph, 
,.,ith the elCeepti.", of the infor",.t''''' required by 
subp.aru (d) 2. (iii), (vil, (vii), (viiiJ, and (ix), shall state 
the measured or esti,n.ttecf amount of friable ubes~ 
.naterial used for insulation And fireproofins whic:h is 
present. Techniques.:lf esdln"ation shalll)e t;xplained. 

2. "'ritten notice 01 intent to de'nolish M ~ate .... U I)e pr0-
vided CO the Tedlnial Secretary ~r 1fte owner or operacor of 
the demOlition or renowation a,ention. Such notice shall be 
postm&rtced or delivered to the Tedlnical Sec:retMy at least lO 
days prior to comrnencelnent of renovation. Such notice stylI 
inc:Jude U\e followina infortn.ttion. 

7 
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(i) Name of owner or operator. 

(ii) Address of owner or operator. 

(iii) Description of the b\Aildinl. stNCUU'e. facility. or 
installation to be demolished .)r renovated, includinl 
the size, ale, and prior use of the str:JCture, and th~ 
approxirnate amount of friable as:testos .naterial used 
for insulation and fireproof1nl. 

(iv) Address or l.)Cation of the building, structure, fa,=i1ity, 
or installation. 

(v) ScheduJet.i starting and completion dates of demolition 
or renova tion. 

(vi) Nature of planned demolition ur renovation and 
method(s) to be e'nployed. 

(vii) Procedures tu !)e e.nployed to .neet ~~ require.nent~ "f 
this subpar3iraph and subparagraj:ln (j) of this 
;Jaragraph. 

(viii) The nante and ;address or location of the ""aste dispowl 
site ..mere friable aDeitos waste 'I/ill ~e dep.Jsited. 

nx) Nalne, title, ""d autno.rity of the State .,r local 
govemrnental represent:ni'le who hou ordered .1 
demolltiO!'l which is subject to iJ'Ut (d) 6. of this 
pMagraph. 

For purposes uf deter",ining ..mether a planned 
renovation operation cOftstitutes a renov.tion within 
the meaning of this paragraph, the amount of friable 
.u/)esU)s '"aterial to be removed or stripped shall be: 

I. For planned renovating operations irr/olving 
indivict.aaUy nonlCheduled operations, the 
additi'le alnount of friable asbestos .. naterial t:h.It 
can be predicted will be rernoved or stripped ,It .1 
IOUI'Ce over Ihe maximum period of time for 
wNcI\ a pt'ediction can be made. The :-eri\1d 
Ib&U I)e not less Ihan 30 days and not lanser IMn 
_year. 

lL For e.c:tI planned renovatina operation "at 
covered 1)y item (d) 3. (i) ro. the total arnount o,f 
friable asbestos material t:h.It ean be predict~.l 
will be removed or stripped at. ~ce. 

00 For PUrpoleS of deterlnini"l whelher an emeraenc:y 
renewatina operation COItStiCUtes a reno".tion within 
1he lneanina ~t this ""'t. the amount of lrial)le 
.. JbeslOs rnateriaJ to be re/ftGllled 0# stripped ~l be the 

s 
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to~1 ~onount of frw,le ~sbestos .nueri.:al Nt will ~ 
re,newed or stripped as ~ result of the lUdden, 
unexpected event Nt necessitltetf tt\e renewation. 

_. Tile following procedures Nil ~ uSl!fI to prevent e.nissions of 
;l4rtic:ulate ~"'estos .naterial to outside -iir: 

(i) Friable asbestos onaterials used to insulate or fireproof 
any pipe, duct, :)o)il~r. tank, reactor, turbine, furnace, 
or structural .nember, s.~1 ~ removed frOtn any 
t)uilding, struCtun:, or facility or instollla cion subject to 
this p~ragraph. Such removal shaU occ:ur before 
wredeinC or dis'nantllnc of any other f'Ortion of such 
building, st"Jccure, facility, or installation that would 
break up the friable ~';lestos ·naterials and before 
wrede inc or dis,nantHng of any portion of ~ buikIinL 
structure, faeility, or instalhuion that would preclude 
access to such 'n~terials lor subsequent re noval. 
Remov~1 of friable as'>est;)s .naterws used f')r 
insulatinn or fireproofing of any pipe, duct, or 
structural me·nl)ers which are encased in concrete or 
other silnilar scn.lctural 'naterioll is not ~quireo:l prior to 
de'nolition, but ~ch mueri.l1 shall be adequ.uely 
wetted whenever exposed during demolition. 

(m Friable asbestl)' materials useCf to insulate or fire-proof 
pipes. ducts, !)oilers, tanks. reactor, turbines, furnace, 
or. structural rnelnbers shall b: Ide'lUateJy wetted 
durinc strippin" elCcept u provided in subpvu (cD -. 
(iv), (vO, or (vii) of this p~racr~ph. 

(iii) Pipes. ducts, boilers, tanks, relctors, turbines, 
furnaces, or structural ,nembers thin are insulated or 
fire-proofed with friable asbestos materials may be 
~ken out of any buildinc, structure, faCility, I)r 
instalbtion subject to this paracraph .as units or in 
sections provided the friable .aslestos materials elCposed 
durinC cultinC or disjointinc are adequately wetterS 
during the cut tin, or disjointinc oper3tion. Such units 
shall r»t be dropped or thrown to the ground, but shall 
be carefully lowered to Cround lev~L 

(i-4) The stripping of friable asbesws .nater~l uteci ID 
insula te or fir~f any Plge, duct., I)oi~, Dr*, 
re~tor. N~ine, fumace, or suucturaJ ~,nber that 
b.u been remov-.d as a \Jftit IN in JeCtions .as provided in 
subpart (d) _. (iii) of this paragr~ph shall be ~rformed 
in accor~nce with subpart Cd) ~. Cii) of this paracraph. 
RaDler th.M comply .ith the wettinc requin:'nenu. .. 
local •• hAun ventilation and collection system may "e 
used to pre-tent elnissions ~ the outside lir. Such local 
ellhAust ventil.ttion systems ~U be desisned and 
operated to capture the asbestos particulate ,natter 
produced by the stripp.", of friable &$lestos .naterial. 
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There shall ~ no IIisi~le em'Ulons to the outsid'!l _ir 
from suc:h local e'Chaust ve"tiliuion and collef:tiOl' 
syste.ns except as provided in subpar;sgraph (f) of the 
~ragraph. 

(,,) All friabl'! ;ssbesto", .nater~ls that h.1ve been remO'"ed 
or stripped 50'0111 be adequately ""ett'!ld to ensure that 
such materials re nain wet during all r.~~aining stages 
of de,nolirion "r renollatlon and related hantilin:s 
operlltions. SUCh materials s. ... ;sll n:)( b~ dropped or 
thrown to the "round or a lo""er fI""r. Such ,"aterials 
that have 'leen re",oved or stripped more tt'un '0 feet 
.tIO'Ie ground lev~I, e"cept those .naterials removed a, 
units ar in sections, 5o ... all I)e tra'lsported to the ground 
y~ dust-tight chutes or c::muin'!lf'1. 

(-In Except as specifi"d below, U'Ie -emns ~ts ~ 
this subpart .lre slJspended when th~ te n;>er.,f1Ne.t ~ 
point of wetting is below I)0C (320F). When Inal)!'! 
as~estos .nat~ri.ds <ire not .. erted :hJe to freezing tem
peratures, s .... :h .naterials on pipes, d'Jcn, ~oilers, tanks, 
reactor" turbines, furnaces, "r struerur,,1 .ne'n')er, 
shall, to the maximu" extent p"nible, !)e re,noved as 
units or in sections prior to wrec:ki"g. In no C:lW s.'I;,11 
the require,nenu o)f su!)parts (ti)4.(i,,) or (d)".(-/) ~e 
suspended due to freezing te.nperaturr.,-

('/ii) For renootlltion operations, lor.~1 exhaust Ye~ti1"tion and 
collection 'yste,ns ~y be useoi, instead of wetting as 
specified in subp.lrt (d) II. (ii). to prelent e,nissions of 
particu1.ate asil\!stos ,naterial to outside air whe~ 
da,nage tu equipment resulting fNln ~ wetting would 
be unavoidable. Upon req'Jest and supply of adequate 
in forma tion. the T echnical ~ec:re tary ""ill tf~ ter,nine 
Whether da'nage to equiprnent re,.Jlting from wet lin:; to 
comply with the prOotisions of this su.')part would '>e 
unavoidable. Such local e"ha ... " IIentil.ttiOl' 'yste'M 
shall be designed and operated to .:.pture the a~estu. 
particulate maner produced !)y the srrit'ping and 
removal of friable asbestos ,naterLAL T"ere shall .,~ no 
visible emissioos to the outside .-ir from such local 
exhaust ventilation and colle<:tion systelns, "cept as 
provided in 1IJb~ragraph (0 01 this rule. 

('liii) The owner "r operator of an existing source to which 
this sub,.ut is applied s.'\a11 provide tt}e ~rtinenl 
informatiM _Ithin 91) days. 

,. Sources subject to this w!)par3graph ~re exempted fro,n VIe 
requirelnents of par~,raph (1) under General Provisions of this 
Chapter. . 

The demolition of .. buildinl, nructure, foJ..:i1ity. or 
instilLation. pursuant to an order of .an OlUNrUed 

II) 
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rep teKnta tive. of a State or local &ooiemlnental agency. 
issued ~UK that l)uildinl is sttuc:tur3l1y unsound and in 
.i.tnger of irnminent collapse is ellte,npt INon all ""Jt the 
following require.nents ul subpar3graph II. (d) of this Rule: 

Ci) Tne notific:stion require,nents ~ecified by part Cd) ~. 
of this paragra~; 

Cii) The requiro:'nents on strippinl of friable asbestlls 
,naterials from previously re,noved :Jnits or seetion as 
specified in wbpatt (d) Il. C',i) of this paragraph; 

CiiO The wetti:1g, as specified by Cd) Il. C·,) of this paragraph, 
of friable as-~'"tos 'naterials that have been removed or 
stripped; 

(i-,) The portion of the structure beinl clemallsned lhat 
contains friable a':~tos .nateriats shall be ~~y 
wetteti during the wredeing operation. 

Ce) ~praying: There shall "Ie no visible ernissi.,ns to th4: outside air fro,n 
the spr;lY-on application of .naterials cont.)ining "ftOt"e zn.n I ~rr.ent 
asbest.,s, on a dry weight basis, " seU to insulate or lirepro)Of 
equipment and ,nachinery, elltcept as provided in subparagraph (f) of 
this paragraph. Spray-on -naterials used t., insulate or fireprl)C)f 
buildi"g" structures, pi~s, and conduits shall contain less d'lan I 
percent ",sbestos on a dry weight basis. 

t. Sources subject to d'lis p.aralraph uc exempt from the 
require'nents of paragraph (3), General PrOOtisions, of d'lis 
Chapter. 

2. /Io.ny owner or operat.,r ·Mho intends to spr.ly asbestos onaterials 
"'hich contain more than I percent a~estos on dry weight 
basis tu insulate or fireproof equipment and machinery shall 
report such intention to the Technical Ser.rdary at least 20 
days prior to the commencement of the spraying operation. 
Such teport shall include the following infor'nation: 

(i) Name of owner ur operator. 

Cii) ~ddress ~f owner oN' operato,.. 

(liO Location of sprolying operation. 

(i-,) Procedure to :,e followed to ,neet the re'quire,nents Ilf 
this rule. 

(!) ~ther th&n meet the ~isible emission require1nenu as specified 
by subp.aralraphs Col), (c). (d), Ce), (h), Ci>. and Od, an owner or operaror 
may elect to use the methods specifi~ by subp.arolgraph 3(0) to cleoln 
emissions containing ;»articulate asXstos material before such 
e.nission esc:.lpe to or are vented to d'Ie outsici,= air. 

1I 
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Where the praence of uncombined WAter is the tole reuon for 
fAilure to lneet the no-lisib1e emission requirernent of subpArasraphs 
(~, (c), (d), (e), (h), (j), or OC) of this pArasraph, such failure stWl not 
be A viol.ation of such emission requirements. 

Fabricatins: There sh.lll "e n\l "isible emissi\lns to the outside air, 
except as prOYided in subpar3graph (f) of this paragraph from any of 
the following operations if they use commercial asbestos or frotn any 
building or structure in .... hich such operati.,ns are conducted. 

1. The fabrication of ce.nent buildinz products. 

%. The fabrication of friction ~roducts, ellcept those "Perations 
NC primarily insQll .lSbestos fri.:tion · .naterials on motor 
vehldes. 

1. The fabricatiOl'l of cemenC .,r siliate bOArd for ·,entilAti.,., 
hoodS; oyens; ele1:tric:a1 pAnels; lal)Oracory furnit'Jre; 
bulkheads, partitions, 3I\d ceilinss for marine constr.Jccion; and 
flow control devices for the .nolten metal industry. 

(j) InsulAcinS: ~.tolded insulA tins mAterials ·..,hich are friable af'tl!r 
drying, instailed ,£Iter February 9. 1917, shall contain no com"ten:i.l1 
asbestos. The prcwisions of this subparagraph do not oIpply to 
insulilting ,"ateri~ which is spray applied: such tnaterials are 
resulAced under subpArasraph (e). 

(j) Waste .:Iisposal · for :1W\Ufacturing, fabricatinS, demolition, reno
vation, and sprAYins operations: The owner or operator of any source 
covered under the prcwisi:ms of subpArasraphs (c), (d), (e), or (h) of 
this p.rasraph shaJl meet the followinl standards: 

1. There shalll)e no v is;''' Ie emissions to the outside air, ncept u 
prcwided in part (j) 1. of this pArasraph. durins the collection, 
processina; includins incineration, padcaging. transportins, or 
dep.nition ·of any asbestos containinS w,ute tnAterw which is 
&eneraWd by such II source. . 

2. All ;ubestos-conuininS waste tnaterials Nil be deposited at 
wute disposal sites which are operaled in acc.on8nce with the 
pnwisions of parasr.aph (,). 

3. Rather than meet a~ requirement of part (j) I. of this 
pArastaph, an owner or operator mAy elect to use either of the 
disposal methods specified subpart (1) 1. (i) and (ij) of this pArt 
or an ~ternative disposal Inethod whlc:h has received prj·;)r 
"Pprcwal by the Technic:al Secrecary: 

(i) Treatment of asbestos c:anraini"l waste tnateriaJ with 
.. m. 

(I) Contrvl..,ice ......... shaJI ~ 
thorouShly .. Wed _11ft -ater iftto & slwry and 
other asbestos conCiolinins wute lnaterw shall.,., 

12 
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.ldequately wetted. T"'ere shall be no .,isi:,le 
emissil)fts to the outside .. ir from the ,=ollet:tion • 
."ixing, and wettillg operations, e'(cept as 
provided in subpuagrapn (f) of this paragrap .... 

(11) ."'fter wetting, all asbestos COil raining w3stC 
.nateri.lI sl'\alJ !)e sealed into le3lc-tig~t 
t:onrainers while wet, alld such conrainers shall 
be de~,ni ted at ·..,as te disposal si tes which are 
operated in accord~e with the provisions of 
paragraph U). 

(111) rhe containers spec:ifietf under ite:n (j) 3. (i) on 
of this paragraph shall !)e. W>cled wi~ :a lItarnin& 
label that stateSJ 

CAUTION 

Contains .\sbestos 
.,.,oid Opening or Breaking Container 

Oreathing Asbest.,s is lianrdous 
to Your Health 

,\lter"\ati'lely, warning Iolbeh specified by Occupational 
Safety and Health Standards .,f the Oepartll\4~nt of 
Labor, Occupational Safety and Health .\dministp'stion 
(OSHA) under ~ CFR 1"0-9]a(2) (jj) may be used. 

Processing of asbestos containing waste Inaterial int::» 
non-friable fonns: 

(1) All asbp.U.,s containing waste material shall ~ 
for·ned into non-friable ~l!lIcts or .,ther shapes 
clnd deposited at waste :tisposal sites which are 
operated in accor~e with the provisiol\S of 
paragraph e,,). 

nn There ~Il I)e no .,isible emissions to the olUtside 
.air froln the collef:tion and processing of 
asbestos containing waste material. ellcept oIS 
specified in subparagraph (f) of this pan,raph. 

'. For ttw purp.ne of this subparagraph, the term aU ~estos 
conlaining waste .naterials as applied 10 de'nolition and reno
Yation operations covered by subparagraph (d) of this para
,!'&ph includes only friahle asl:Iestos waste and CQr\uol device 
&$besto, "'aste. 

(Ie) Waste dbposaJ for asbestos mills: The owner or operator of any 
...-ce c:overed under the provisions of subparagraph (a) of this 
paraaraph Jhall meet ~e followinl standards 

I. !here ~U ~.e .~_Y~~I~~,,~isS}~ 10 tt:w ~~sidc .. ~r. e"c:ept~s .. , 
"prOvided in-put M 1. of chis puqraph durift& the coIlecdolt. 
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proc:essinc. padcasing. transponins. or deposition of any 
~tos containing lII,ute .naterw which is leMr.ted by aICh 
source. 

2. All asbestos containing waste .naterial Nil be deposited at 
waste dlspOMI sites lIIhich .ue operated in accordance with the 
prov isions paragraph (". 

3. Rather than meet the require·nent of part Cld 1. of this 
paragraph an owner or operator may elect to Ifteet the 
followinl requirements in subparts (Ie) 1. (j) and (m. or use an 
.lltemative dispoMI ,nethod which ~s received prior apprO',al 
by the Technical Secreu.ry. 

(i) There shall t)~ no visele eonissi'" to the ouaide aU' 
from the transfer of control de¥a a~ ..... tit 
the tailings conveyor. except as prOolided in 
subpualraph (n .,( this paragraph. Such waste Nil be 
subsequently ~roc:essed either u St")ecitied in subput (Ie) 
). (m of this IMra,raph or .u sper.ified in patt (j) 1. of 
this paragraph. 

(m .\11 asbestos containing waste onaterial shaH b-: 
adequately .nixed with a wetting alCent recom.nended 
by the ;nanuf.v.turer ..,f the asent to effectiv~ly wet 
dust and tailings. pri.,r to d~osition at a waste disp"sal 
site. Such agent So'lall be used as reco.nmencled for the 
l)articuLu cftast ~y d\e ' ...... Uc:turer o( the asent. 
There Nil .,. no disc.'larp of visible emiuaons ID Ihe 
outside .lU' from the ..rettinl operation except .u 
specified in subparagraph (0 of this paralraph. Weni". 
may be suspended when the a.nbient te nperature at the 
wuee disposal site il less than ·9.'oC (ca. "OF). T~e 
a,nbient air te nperature Nil be determined by an 
appropriate .neasure:nent Inethod with an accuracy o • 
• IOC ( .7OF) and recorded at least at hourly inter"l" 
during dte period tholt the operation of the ..retting 
'Ystem is suspended. Records of such te·nperature 
measure-nents Nll be retained at the source for ~ 
.ninimuln of two ye3ft and ,nade a"au.ble f.,r 
iNpec:tion"1 the Technical Secr.tary. 

(I) n. owner ",."y inaetiYe waste disposal site. lIIhic:h was operated by 
~ covered under sublMra,raphs (2) (a). (c). or (h) and where 
&sbesco.-containins waste material produced by such sources was 
deposited. shall meet the following standards: 

I. There Nil be no vili~le e'nissionl to the outside air froln an 
inac:tive wasle disposal site subject to this pMa,"'. n~epc 
as pNVided in part (I)'. of this IMragr.",.. 

9amin& silns shall I): displayed at the entrance. and alon& 1M 
property line 01 tho: site or along the pet'ianetef' of the MCtlons 
of - 1he site where .ubeS1OS containin& ' _:lIte :natetiAl was 

21.02.14 
9/1/1B 

.' . 



( ( 

Tennessee 

deposited, at intervals .,f II)I) '" (ca. :131) f.) or less, e:occept .n 
spec:ified in put (l) •• of this paragraplt. Signs ,,"all I)e paste"" 
In such a manner ~"d location tholt .1 person moly easily read 
the leaend. The warning signs required by this par:lgraph shall 
conform to the requirelnents .,f 20" lC I"" upright format sll'"'s 
and t .... is paragraph. The signs shall display the following 
lesend in the lower panel, with letter sizel and styles of a 
-,isibility at lust equal to those Iper.ified in this pout. 

t.~CEND 

.a.sbestos ',vaste Oisp"sal Site 
00 Not Crute Oust 

B rea thing A Ibes tos is Hazardous 
to your lieal th 

I" Sans Serif, Cochic or :lloclc 
3/.· Sans Serif, Cothic or Block 

I" Point Cochic 

~pacing between lines shall "e at le'llt equal t" the hei&ht "f 
the upper two lines. 

:S. The perirneter oJf the Ii te shall be fenced in a manne,. .1dequAte 
to deter access by the general publir., e'(cept as sper.ified ill 
p.lrI (1) •• of this polragraph. 

•• Warning signs and fencing are not required wher.: the 
requirelnenu of subparts CI) ,. (j) ~r (Ii) of this par3graph olre 
met, Qr where a naNnl barrier adequately deters access by 
the general public. Upon request Mld supply of appropri.ue 
informatinn, the Technical Secreury .viii d'!terlnine whetho!r a 
fence of a nat'Jral :,arrier adequ.u."ly deters access to the 
aseneral public. -

,. Rather than rneet t:,e requirement of llart (I) I. of this 
par:lgraph, an owner Inay elect to ,neet the requirelnent, .,1 
this parr or :nay use 'In alternative control 'nethod for 
emissions from ina.:t\,e Woiue dlspo~1 iites which has 
received prior approval by the Technical C;ecretary. 

(i) The a1beslUs containing waste tnaterial shall be COOIefed 
wi th <It le:ut ., centlrneters (ca. 6 inch~') of 
compacte1 """-Oibesto1 containing material and cover 
of veseLltion shall bit grown and .naintained on the area 
adequate to prevent exposure "f the asbestos
containing N.lste 'naterial • .,r 

(Ii) The asbestos containing waste :naterial shall ~ covered 
wi th at leut 61) centlrneters (C=l. 2 feed of co.npac ted 
non-asbest"s-containing material and maintained to 
prevent exposure of the asbestos containing -Nute; or 

(iii) For inacti-,. waste di.sposal sites for asbestos tallin,s, a 
resinous petrl,leum-l)ased dust suppression agent ...mld\ 
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effectiv"ly binds dust and controls wind erosion shall be 
applied. Such agent sh~1 be used as recom'l1ende~ ror 
the p.rticular ubestos tailinls by the dust suppressi.xl 
alent manuracNrer. Other equally effective dust sup
pression 'Ients Inay be used upon prior approul by the 
Technical Secretary. r-or purposes of this subp4tt • 
• ute crankcase oil is ·,~t considered a dust suppressil)n 
alent. 

(3) Air-Cleanins 

Ca) 

(b) 

(c) 

(d) 

(e) 

If air deaninl is electett, as per,nittf!tt I)y subparagraph (2) (f) and 
subpart (2) (d) 'i. Uv), the requirements of this para,r&9h .nuu ))f! 

met. 

Fabric filter coUection devices Inust be uMd, ewcept as notll!'d in 
paragraphs (c) and (d) of this paralraph. Such devices .nust be 
operatett at a pressure drop of no more ~n , inches water gaule. as 
rneolsured ac:ross the mt~r f .. bric. The .airflow permeability .n 
deterlnined by ASTM metho)d 0137-6'. must not eaceed '30 
ft

'
/,nin/ft2 for woven f~'rics or " lt3/min/ft2 for f~lted flb,v." 

e(cept that '0 ft
'
/min/h2 for woven and " ttl/min/ftZ for lel~ 

fabrics is allowed for IiIterina air from asbestos I)re dryer.. I!ach 
square yard of felted fabric :nust weiah at le.1st I' ounces and be olt 
least one-si"teenth inch thicle throuahout. Synthetic fabrics I11USt ,",t 
contain flll yarn other than ttut which is spun. 

I( the use of fabric filters creates a fire or explosion hazard, tho, 
Technical Secretary may auth"rize the use of tlet collectors desilned 
to operate with a unit contac:tlna enerIY 01 at le.ut '!) inches .ater 
gaule pressure. 

The Technical Secretary ;nay authorize the use of filterins equipment 
other than that described in subparalraphs (b) and (c) of thi" 
paragraph if the owner or operator de.nonst:'ltes to the Soltidactiull 
of the Technical Secretary that the fIIterinl of particulate asbestos 
.nateri,,1 is o!qulvalent to that 01 the described equipment. 

All "ir-cleanina equipment c\uthl)rized by this paralraph must bp. 
propedy installed, used, operated. and .naintained. Bypous dey ices m., be used only durinc upset or emergency conditions and then only 
for to tons u it t3'ces to !hut down the operation generatine the 
p.artlculace asbestos material. 

(.) Reportins. The owner or uperator 01 an existin& source to which this rule i'l 
applicable shall :'efore July 22, "11;, provide the followin& inforln.uion t., 
the Technical Secre taryt 

(a) A description of the emissi.,n control equipment llsed for ecach 
proceSSl 

(b) II ~ f~brlc IiIter device is used to control e,nissil)ns, the pressure drop 
across the folbric filter in inches welter gauge. 

16 
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If the f3bric filter de-lice utili.tes ~ woven fabric, the airflow 
permnbility in tt3/lniol/ ft2; .net if th.: t.',ric is ,ynCh~tir., 
indic.lte whether the fill yarn is ~lJn or lIoJt spun. 

If the f3bric filter de-lice utili ... es .. f~lt~tf fabric, the density 
in llz/yrf2, the tnini,num thic!cness in inch~~, and !he iirfloM 
permeability in h 3/min/h2• 

(r.) For sources subject to subp.&t'3gr~phs (2) (j) and (2) (k): 

1. .\ brief descriptioln of each process chat gener~te'l <Ubest05-
conuining ",I/3Ste 'n~terbL 

2. T"e average weight of as/)estos concaining waste ~t~r~l 
disposed of, measured in kr/day. 

1. T"e emission colntrol ,nethods used in all stages of w<lste 
disposaL 

... T"e type of disposal sit~ "r incineratiM sit.! used for ultimate 
disposal, the n.-l,ne of the site oper.tor, and the name a,,,f 
Ior..a tiOl'l of the dispoSoli si t~. 

(d) For sources subject to subpar3graph (2) (I): 

I. ,\ brief description of th~ site. 

2. The :nethocf or ,nethocfs used to c:o,nply with the stlndard or 
~Iternative to !Je used. 

Such informatio" shall 3cco.npany the information required by rule 
.01 oJf this o.pter. 

m ~ disposal ~ 

(a) In ,nder til be an acceptable site for disposal of asbestos containing 
waste 'naterials under sub~ragraphs (2) (i) and (k), an active "'3Ste 
disposal site sh;iU .neet t!1<! require,nent..'\ o( ~ ~"le. 

(I) There shall I): no 'fi~le eonissions 110 !he outsilte 5ir from any acti.,e 
waste disposal sice where asbestos conuining \lrolSte .nacerial tw.s 
been deposited, ellcept .s provided in subparagr~h (f) of this 
p~rapaph. 

Cel Warning signs shall M displayed at all e!1trances, and along the 
property .c all entrances, and along the property-line, of the site or 
along the perimeter of the sections of the site .vhere '-stos 
conuining \lraste material is de~sited, .t inter-lab of 100 m (a. 31:) 
ft.) or less except AS specified in subparagraph (e) of this parqraph. 
Signs sl'lalll)e posted in such a manner and l0C3tion Nt a ~ may 
easily read the lqencL The warnin& signs required by this 
!Ubpua&raph s.'\aU conJorln to 1he reqWnr.nenu of 20- x ,.- upright 
format si3ftS and chis subp.ag.... -The sisns N1I display 1he 
follow"" Iqend in the lower panel, _ith ' the Iet1ll!r sizes and styles of 
a visibility at least equ;al to those specified in this Mpuaaraph. 
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Asbestos Waste !")ispowl Site 
00 Not Cr~ate Oust 
Breathinl·\sbest.ls 

is HaZ3rdous to Your Health 
'lotatioY.\ 

I" Sans Serif. Cothic or Block 
)/ ... SAnS Serif. Gothic or Block 

I. !Joint Gothic 

~pacin& between lines sh,,11 b: a t least equal to the height of the 
upper "f the two li~s. 

Cd) The perimeter 0)( the displHo:lI slle ,.,.11 be fenced in order ZD 
adeqwtely deter access to the general public: .. c~r ~s 1peCifiaf ill 
subpar~lraph (e) of this p.ar;Jlr~ph. 

(e) Warninl siG'" olnd fencinl are not r~quired ..,here the require,nenrs .)f 
part (0 I. of this paragr.lph .ne Inet, or IIIhcre a natoJr.u "arrier 
adequately deters access to the general p"bli.:. Upon request .. "d 
supply of appropriate infor,n.ni,,", to"e TechniColl Secr~r:a~ .,11 
deter.nine whether a fen<:e or .. natural bolrrier adequately decers 
access to the leneral puhlir.. 

t. Rather thAn meet ~e requirelnent of subparalraph (b) of this 
paralraph. an owner or operator may o'llect to ,neet the 
require'nenrs of parts (0 2. or (0 3. of this paragraph, or may 
lise An alllel'Mdve control method for e:nissions from acti.,e 
waste disposal sitn ...,ic:h has received prior :.pptcwal !)y the 
Technical Ser:retary. 

2. A t the end of each oper3tl"g day, or at le.ist once every 24-
hour period while the site is in continuous operation, the ~s
bestOt-eontaininl w~ste Inaterial which was deposite~ at the 
,ate during the oper,uing day or previous 2.-hour period shall 
"e ccwered with at 1,!.,lSt U centimete" (CL , inches) of com
pacted non-.ubestlH<ontainin& Inareria!. 

J. At the end of each operatln& dAy. or at least 0I1Ce every 20-
hour period whUe 1M disposal site is in continuous operation, 
cr.e abeslDS-COntainins wute '"Alerial ...,ich was deposi1eft £t 
the ,ale during the ~.lti"l day or previous 20-bour perhld 
Nil be ccwered with a resinous or petroleum-based dust 
suppression asent which effectively binds dust and control' 
wind erosion. ~'Jch alent shaJl be used as recommended for 
the particular dust I)y the dust suppression .,ent 
manufKturer. Other equally ~ffectjye dust suppressi\)t\ .Ce:'IfS 
may I)e used upon prior otpprcwal by the TechniColI Ser:retary. 
For pufP'JSft of chis polrt, 'Maste '!rankcase "ills :'lot considered 
~ dust suppressian &ee,,1. 

Au1horlty1 T.c:.A., Section &3-2'-10' and '-'-%02. Adminisu:ui-. His""". 
- Oril~. RUJe.-fUcd JAnUary 10, "77; eJ.fe,:tlve February 9. "77 •• \me .. decl: fiJed 
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RULEHAKING HEARING RULES 

OF 

TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 

BUREAU OF ENVIPONMENT 

DIVISION OF AIR POLLUTION CONTROL 

CHAPTER 1200-3-11 

HAZARDOUS AIR CONTAMINANTS 

AMENDMENT 

The provisions of this rule are applicable to those sources specified in 1200-
3-11-.02 (2) (a) through 1200-3-11-.02 (2) (1 \, 1200-3-11-.02 (5), and 1200-3-11-
.02 (6) • 

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

~'l terms thd~ a~e used i~ this rule and are not defined below are given the 
same meaning as provided in Chapter 1200-3-2 DEFINITIONS. 

<a) "Active waste disposal site" means any disposal site other than an 
inactive site. 

. 
(b) "Adequately wet" means sufficiently mix or penetrate with liquid to 

prevent the release of particulates, If visible emissions are observed 
coming from asbestos-containing material, then that material hag not 
been adequately wetted. However, the absence of visible emissions is 
not sufficient evidence of being adequately wet. 

(c) "Asbe_tos" means the as~estiform varieties of serpentinite (chrysotile), 
r iebecki te (croc idol i te ) , cummingtoni te-gruner i tv, anthophy 11 it e , an d 
actinolite-tremolite. 
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(d) "Asbestos-containing material" (ACH) means asbestos or any asbestos 
containing material, which contains more than 1 percent asbestos as 
determined using Polarized Light Hicroscopy according to 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. 

(e, "Asbestos-containing waste materials" means mill tailings or any waste 
that contains commercial asbestos and is generated by a source subject 
to the provisions of this (subpart). This term includes filters from 
control devices, friable asbestos waste material, and bags or other 
similar packaging contaminated with commercial asbestos. As applied to 
demolition and renovation operations, this term also includes regulated 
asbestos-coQtaining 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, asbestos 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) "Asbestos waste from control devices" means any waste material that 
contains asbestos and is collected by a pollution control device. 

(i) "Category I nonfriable ACM" means asbestos-containing packings, gaskets, 
resilient floor covering, and asphalt roofing products, containing more 
than 1 percent 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 Micl~OSCOPY' as contained in the 7-1-91 
Edition of the CFR. 

(j) "Category II nonfriable ACH" means any material, excluding Category I 
nonfriable ACH, containing more than 1 percent asbestos, as determined 
using polarized light microscopy according to the methods specified in 
Appendix A, Subpart F, 40 CFR Part 763, section 1, Po~arized 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 asbestoB" means any material containing asbestos that is 
extracted from ore and has value because of its asbestos 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 handl ing 
operations or the intentional burning of any facility. 

(n) -Emergency renovation operation" means a renovation operation that was 
not planned but results from a Budden, 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 frict~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, inst all ation, 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) -Facility component" means any part of a facility including equipment. 

(r) "Friable asbestos material" means any materia~ containing more than 1 
percent asbestos as Q~termined 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 preaaur.. If the 
asbestos content is less than 10 percent as determined by a method other 
than point counting by polarized light microacopy (PLM) ~ verify the 
asbestos content by point 'counting using PLH. 

(s) "Fugitive source" mean. any aource of emiasiona not controlled by an air 
pollution control device. 

(t) -Glove. bag" means a sealed compartment with attached inner glov •• used 
for the handling of asbestos-containing materials. Properly installed 
and used, glove bags provid~ ~ small work area enclosure typically us~d 
for small-scale asbestos stripping operations. Information on glove-bag 
installation, equipment and supplies, and work practices i. 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 peel ing, 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) -Manufacturing- 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 c"mbination into a product. 
Chlorine production is considered a part of manufacturing. 

(bb) "Natural barrier" means a natural object that effectively precludes or 
deters access. Natural barriers include physical obstacles such as 
cliffs, lakes or other large bodies of water, deep and wid. 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 specified in 
Appendix A, Subpart F, 40 CFR Part 763 .ection 1, Polarized Light 
Microscopy, as contained in the 7-1-91 Edition of the CrR, that, when 
dry, .cannot be crumbled, pulverized, or reduced to powder by hand 
pressure. 
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(dd) "Nonscheduled renovation "operatibn" means a renovation operation 
necessitated by the routine failure of equipment, which is expected to 
occur within a given period based on past operating experience, but for 
which an exact date cannot be predicted • 

. (ee) "Owner or operator of a demolition or renovation activity" means any 
person who owns, leases, operates, controls, or supervises the facility 
being demolished or renovated or any person who owns, leases, operates, 
controls, or supervises ~he demolition or renovation operation, o~ both. 

(ff) ·Outside air" means the air outside buildings and structures, including, 
but not limited to, the air under a bridge or in an open air ferry dock. 

(gg) ·Particulate asbestos material" mea,ns finely divided particles of 
asbestos or material containing asbestos. 

(hh) "Planned renovation operations" means a renovation operation, or a 
number of such operations, in which some RACM will be removed or 
stripped within a given period of time and that can be predicted. 
Individual nonscheduled operations are included if a number of such 
operations can be predicted to occur during a given period of time based 
on operating experience. 

(ii) "Regulated asbestos containing matffrial (RACM)" means (a) Friable 
asbestos material, (b) Catagory I nonfr iable 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 ACM that has a high prohability of becoming or has become 
crumbled, pulverized, or reduced to powder by the forces expected to act , 
on the material in the course of the demolition or renovation operations 
regulated by this subpart. 

(jj) "Remove" means to take out RACM or f~cility components that contain or 
are covered with RACM from any facility. 

(kk) "Renovation" means altering a facility or one or more facility 
components in any way, including the stripping or removal of RACK from a 
facility component. Operations in which load-supporting structural 
members are wrecked or taken out are demolitions. 

(11) "Resilient floor covering" means asbestos-containing floor tile, 
including asphalt and vinyl floor tile, and sheet vinyl floor covering 
containing more than 1 percent aabestoa as determined uaing polarized 
light microscopy according to the method spec if ied in Appendix A, 
subpart F, 40 CFR Part 763, section 1, Polarized Light Hicroscopy, as 
contained in the 7-1-91 Edition of the CYR. 

(mm) "Roadways" means surfaces on ' which vehicles travel. This term includes 
public and pri vete highways, roads, streets, 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 non load-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 milling, manufacturing, or 
fabricating operation. This does not include condensed, uncombined 
water vapor. 

(qq) "Waste gene~ator" means any owner or operator of a source covered by 
this (rule) whose act or process produces asbestos-containing waste 
material. 

err) "Waste shipment record" means the shipping document, required to be 
originated and signed by the waste generator, used to track and 
substantiate the disposition of asbestos-containing waste material. 

(88) "Working day" means Monday through Friday and includes holidays that 
fall on any 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 owner or operator of an asbestos mill shall either discharge no 
visible emissions to the outside air from that asbestos mill, including 
fugitive sources, or use the methods specified by 1200-3~ll-.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 asbet-tos mill shall meet the following 
requirements: 

(i) Monitor each potential source of asbestos emi.sions 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 .hall be by visual observation of at 
least 15 seconds duration per source of emisBions. 

(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 an:( 
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 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 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) (b) Standard for roadways. 

No person may construct or maintain a roadway with asbestos tailings or 
asbestos-containing waste material on that roadway, unless, for asbestos 
tailings, 

1 It is a temporary roadway on an area of asbestos ore deposits (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 encapsulated 
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 specific;ations 
contained in Section 401 of Standard Specifications for Construction of 
Roads and Bridges on Federal Highway Projects, FP-8S, 1985, or their 
equivalent. 

1200-3-11-.02(2) (c) Standard for manufacturing. 

1 Applicability. This standard applies to the following manufacturing 
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, cau lks, 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 wads. 

(xi) The manufacture of asphalt concrete. 

2 Standard. Each owner or operator of the manufacturing operations to 
which this subparagraph (2)(c) applies shall either: 

(i) Discharge no visible emissions to the outside air from these 
.operations or from any building or structure in which they are 
conducted or from any other fu~itive sources; ~r 

(ii) 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 devices, 
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 l5 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 land 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 o£ operation for each control device. 

Furnish upon request, and make available during normal 
hours for inspection by the Technical Secretary, all 
required under this subparagraph (2)(c). 

business 
records 

(vii) Retain a copy of all monitoring and inspection records for at 
least 2 years. 
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(viii) Submit quarterly a copy of the visible emission monitoring recorda 
to the Technical Secretary if visible emissions occurred during 
the report period. Quarterly reportB shall be pOBtmarked 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 requirement. of parte 1, 2, and J of 
thiB Bubparagraph 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 requirementB of parts 2 and J of thiB Bubparagraph apply to 
each owner or operator of a demolition or renovation activity, including 
the removal ~f RACM aB folloWB: 

In a facility being demoliBhed. 
parts 2 and J of this subparagraph 
subpart l(iii) of this Bubparagraph, 

all the requirements of 
apply, except as provided in 
if the amount of RACM is 

(I) At least 80 linear meterB (260 linear feet) on pipeB or at 
least 15 square meters (160 square feet) on other facility 
components, or 

(II) At least 1 cubic metr.r (JS 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 RACM is 

(I) Less than 80 linear meterB (260 linear feet) on pipeB and ' 
leBs than IS square meters (160 square feet) on other 
facility component., and 

(II) LeBs than one cubic meter (JS cubic feet) of foacility 
components where the length or area could not, be measured 
previously, or there iB no asbestoB. 

(iii) If the facility iB being demolished under an order of a State or 
local government agency, iSBued becauee the facility is 
Btructurally unsound and in danger of imminent collapse. only the 
requirements of subparts 2{i), 2(ii) ,2(iii) (III), 2(i.v) (except 
~(iv)(VIII», 2(v), and 3(iv) through J(ix) of this lIubparagraph 
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 15 - square meters (160 square feet) on other facility 
components, or 

(II) At least 1 cubic mete:: (35 cubic feet) off facility 
components where the length or area could not be measured 
previously. 

(III) To determine whether subpart 1(iv) of this subparagraph 
applies to planned renovation operations involving 
individual nonscheduled operations, predict the combined 
additive amount of 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. 

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 
renovation activity to which this subparagraph applies shall: 

(i) Provide the Technical Secretary with written notice of intention 
to demolish or renovate. Delivery of the notice by u.S. postal 
Service, commercial delivery service~ or hand delivery is 
acceptable. 

(ii) Update notice, as necessary, including- when the amount of asbestos 
affected changes by at least 2Q percent. 

(iii) Postmark or deliver the notice as follows: 

(1) At least 10 working daya before aabestos at,ripping or 
removal work 'or any other activity begins (such as aite 
preparation that would bre!lk up, dislodge or similarly 
disturb asbestos material), if the operation is described in 
8ubparts 1(i) and (iv) (except 1(iv) (Ill) and 1(iv) (IV» of 
thia subparagraph. If the operation is .s described in 
subpart 1(ii) of this su~paragr.ph, notifica~ion is required 
10 working days before 'de~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 l(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 l(iii) of this subparagraph or, 
if the operation is a renovation described in item l(iv)(IV) 
of this subparagraph. 

(IV) For asbestos stripping or removal work in a demolition or 
renovation operation, described in subparts l(i) and (iv) 
(except l(iv)(III) and l(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 follows: 

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 date 
by telephone as soon as POBS ible before the 
original start date, and 

B Provide Technical secretary a written notice of 
the new start date as soon as possible before, 
and no later than, the original 8tart 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 ~ritten notice 
of the new start date at least 10 working days 
before asbestos stripping or removal work 
begins. 

B For demolitions covered by subpart l(ii) of this 
subparagraph, provide the Technical Secretary 
with written notice of a new start date'at least 
10 working days · before. commencement ·of 
demolition. Deiivery of updated notice by U.s. 
Postal Service, commercial delivery service, or 
hand delivery i8 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 i8 present in the building. 

(V) Location and address (including building number or name 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 RACM and category I and category I I 
nonfriable ACM. 

(VII) Estimate of the approximate amount of RACM to be removed 
from the facility in terms of length of pipe in linear 
meters (linear feet), su~face area in square meters (square 
feet) on other facility components, or volume in cubic 
meters (cubic feet) if off the facility components. Also, 
estimate the approximate amount of Category I and category 
II nonfriable ACM in the affected part of the facility that 
will not be removed during renovation or before demolition. 

(VIII) Scheduled starting and completion dates of asbestoB removal 
work (or any other activity, such as Bite 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 l(iv) (Ill) of this 
subparagraph. A1Bp 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·"al 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 is involved, also list this firm. 

(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(iii) 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 nonfriable ACH 
becomes crumbled, pulverized, or reduced to powder. 

(XVII) A certification that only a person trained as required by 
subpart 3(viii) of this subparagraph will supervise the 
stripping and removal described 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 8ubparagraph 
must be reported using the form shown in Figure 3. 

3 Procedures for asbestos emission control. Each owner or operator of a 
demolition or renovation activity · to ·whom this s~bparagraph applies, 
according to subpart 1 of this · subparagraph, shall comply with the 
following procedures: 
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(i) Remove all RACM from a facility being demolished or renovated 
before any activity begins that would break up, dislodge, or 
similarly disturb the material or preclude access to the material 
for subsequent removal. RACM need not be removed before 
demolition if: 

(I) It is Category I nonfr iable ACH that 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 a& asbestos
containing waste material and must be adequately wet at all 
times until disposed of. 

(IV) They are Category II nC?nfriable ACM and the probability is 
low that the materials will become crumbled, pulverized, or 
reduced to powder during demolition. 

(ii) When a facility component that contains, is covered with, or is 
coated with RACM is being taken out of the facility as a unit or 
in sections: 

(I) Adequately wet all RACM exposed during cutting or disjoining 
operations; and 

(II) Carefully lower each unit or section to the floor and to 
ground level, not dropping, throwing, sliding, or otherwise 
damaging or disturbing the RACM. 

(iii) When RACM is ,stripped from a facility component while it remains 
in place in the facility, adequately wet the RACH during the 
stripping operation. 

(I) In renovation operationa, wetting ia not required ifz 

I The owner or operator has obtained prior written 
approval from the Technical secretary after hi_ 
consultation with the EPA Reg ional Administrator, 
based on a written application that wetting to comply 
with this subparagraph would un,avoidably dam~ge 

equipment 'or present a safety hazard; and' 

II The owner or operator uses one of the following 
emission control methods: 
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A A local exhaust ventilation and collection 
system designed and operated to capture the 
particulate asbestos 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 RACK 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 a facility component covered, coated, or containing RACK has 
been taken out of the facility as a unit or in sections pursuant 
to subpart 3(ii) of thio; subparagraph, it shall be stripped or 
contained in leak-tight wrapping, except as described in 
subpart 3(v) of this subparagraph. If stripped, either: 

(1) Adequately wet the RACK during stripping~ or 

(II) Use a local exhaust ventilation and collection system 
designed and operated to capture the particulate Asb.stos 
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 requirement. in 1200-3-11-
.02 (3) • 

(v) For large facility components such as reactor vess·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 RACK is not required to be stripped if the 
following requirements are met: 
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(I) The component is removed, transported, stored, disposed of, 
or reused without disturbing or damaging the RACK. 

(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 RACK, including material that has been removed or 
stripped: 

(I) Adequately wet the material and ensure 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 ground and floor, not 
dropping, throwing, sliding, or otherwise damaging or 
disturbing the material. 

(III) Transport the material to the ground via leak-tight chutes 
or containers if it has been removed or stripped more than 
50 feet above ground le.el and was not removed as units or 
in sections. 

(IV) RACK 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 RACH 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:1ing the facility components 
at the beginning, midd19, and end of each workday and keep 
daily temperature records available for inspection by the 
Technical secretary during normal busine~s hours at the 
demolition or renovatio~ site. The owner or operator shall 
retain the temperature records for at least 2 years. 

(viii) No RACK 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 authorized 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 shall 
receive refresher training in the provisions of this regulation. 
The required training shall include as a minimum: applicability; 
notifications; material identification; control procedures" for 
removals, including, at least, wetting, local exhaust ventilation, 
negative pressure enclosures, glove-bag procedures, and High 
Efficiency Particulate Air (HEPA) filters; waste disposal work 
practices; reporting and recordkeeping; and asbestos hazards and 
worker protection. Evidence 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 1 (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 RACM 
including Category "I 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 
determined 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, except as provided in part 3 of this 
subparagraph. 

2 For spray-on application of materials that contain more than 1 percent 
asbestoil ail 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) Discharge no visible emiasions 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 he fore 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) The fabrication of cement or 
ovens i electr ical panels i 
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 011 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 emi.sions 
containing particulate asbestos material before they escape to, or 
are vented to, the out.ide air. 

(iii) Monitor each potential source of asbestOIl emisaions 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 ~ource 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 deposit~ 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 rev ise as necessary, a wr itten 
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 the form(s) shown in Figures 
land 2 and include the following: 

(I) Cate 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) 'Caily hours of operation for each control devi"ce. 

(vi) Furnish upon request and make available during normal business 
hours for inspection by the Technical 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 viaible emiaaion 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. 
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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 ing, 
fabricating, demolition, renovation, and spraying 
operations. 

Each owner or operator of any source covered under the provision. of 1200-3-
1l-.02(2)(c), 1200-3-11-.02(2)(d}, 1200-3-11-.02(2)(e), and 1200-3-11-
.02(2)(h) shall comply with the following provisions: 

1 Discharge no visible emissions to thp. outside air during the collection, 
processing (including incineration), packaging, or transporting of any 
asbestos-containing waste material generated by the source, or use one 
of the emission control and waste treatment methods specified in 
subparts l(i) through (iv) of this subparagraph. 

(i) Adequately wet asbestos-containing waste material as follows: 

(I) 

(II) 

(III ) 

(IV) 

Mix control device asbestos waste to form a slurry; 
adequately wet other asbestos-containing waste mater iall 
and 

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 

After wetting, seal 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 

Label the containers or wrapped materials specified in 
item 1 (i) (III) of this subparagraph using warning labels 
specified by Occupational Safety and Health Standards of the 
Department of Labor, Occupational Safety and Health 
Administration (OSHA) under 29 CFR 1910.1001(j) (2) or 
1926.SB(k)(2)(iii), as contained in the 7-1-91 Edition of 
the CFR. The labels. shall be printed in letters of 
sufficient size ~nd contrast 80 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 
with 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 shapes; 

(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 RACM is not removed prior to 
demolition according to 1200-3-11-.02(2)(d)3(i)(I), (II), (III), 
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 appro,\o.l by the Administrator of the EPA 
and the Technical secretary according to the procedure described 
in 1200-3-11-.02(2)(k)3(ii). 

(v) As applied to demolition and renovation, the requirements of 
part 1 of this subparagraph do not apply to Catagory I nonfriable 
ACM waste and catagory II nonfriable ACM waste that did not become 
crumbled, pulverized, or reduced to powder. 

2 All asbestos-containing waste material ahall be deposited aa aoon 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 RACM and asbeetoa-containing 
waste material into nonasb.stos (asb.stoB-fr •• ) material according 

. to the provisions of 1200-3-11-.02 ,(6)." ' 

(iii) The requirements of part 2 of thill subparagraph do not apply to 
Category I nonfriable ACM that is not RACM. 
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3 Mark vehicles used to transport asbestos-containing waste material 
during the loading and unloading of waste so that the signs are visible. 
The markings must conform to the requirements of 1200-3-11-
.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 local or State agency 
responsible for administering the asbestos NESHAP program. ' 

(III) The approximate quantity in cubic meters (cubic yards). 

(IV) The name and telephone number of the disposal Bite operator. 

(V) The name and physical site location of the disposal site and 
the disposal facility permit number. 

(VI) The date transported. 

(VII) The name, address, and telephone number of the 
transporter(s). 

(VIII) A certification that the contents of this consignment are 
fully and accurately described by proper shipping name and 
are classified, packed, marked, and labeled, and are in all 
respects in proper condition for transport by highway 
according to applicable international and government 
regulations. 

(ii) Provide a copy of : the waste shipment record, described in 
subpart 4(i) of this subparagraph, to the disposal _ite owners or 
operators at the same time as the asbestos-containing waste 
material is delivered to the disposal site. 

(iii) For waste shipments where a copy of the waste shipment record, 
signed by the owner or operator of the designated treatment or 
disposal site, is not received by the waste generator within 35 
-days of the date the . waste was accepted by the initial 
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 generator within 45 days 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 thoBe efforts. 

(v) Retain a copy of all waste shipment records, including a copy of 
the was.te 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 prov~sions 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 Discharge no visible emissions to the outside air from the transfer of 
control device asbestos waste to the tailings conveyor, or use the 
methods specified by 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 ~ny aabestos
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 a8 follows: 

(I) Adequately mix all asbeGtos-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 -9.5 0c (15 OF), as 
determined by an appropriate measurement method with an 
accuracy of .:!: 1 Oc (.:!: 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) Us e an al ternati ve 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: 

(1) 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 waste is transported by vehicle to a dispoaal aite: . 

(i) Ka~k vehicles used to transport asbestos-containing waste material 
during the loading and unloading of the wast. so that the signs 
are visible. The markings must: 

(1) Be displayed in such a manner and location that a person can 
easily read the legend. 

(II) Conform to the requirements for 51 cm x 36 cm (20 in x 14 
in) upright format signs specified in 29 CFR 1910.145{d)(4), 
a8 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 
DANGER 

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 linea. 

(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 aite. 

5 For all asbestos-containing waste material transported off the facility 
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 I or St ate agency 
responsible for administering the asbestos NESHAP program. 

(III) The quantity of the asbestos-containing waste material in 
cubic metors (cubic yards). 

(IV) The name and telephone number of the disposal site operator. 

(V) The name and physical site location of the disposal site and 
the disposal facility permit number. 

(VI) The date transported. 

(VII) The name, address, and telephone number of the 
transporter(s). 

(VIII) A certification that the contents of this consignment are 
fully and accurately described by proper shipping name and 
are classified, packed, marked, and labeled, and are in all 
respects in proper -condition for transport by highway 
according to applicable international and government 
regulations. 
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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 designated 
disposal site to determine the status of the waste shipment. 

(iii) Report in writing to the Technical Secretary if a copy of the 
waste shipment record, signed by the owner or operator of the 
designated waste disposal aite 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: 

(1) A copy of the waste ahiprnent 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. 

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 aite that was operated 
by sources covered under 1200-3-11-.02(2)la), 1200-3-11-.02(2)(c), or 1200-3-
11-.02 (2) (h) and received deposits of aBbestos-containing waste material 
generated by the sources, ahall: 

1 Comply with one of the following: 

(i) Either discharge no · visable emissions to the outside air from an 
inactive waste disposal site subject to thia subparagraph; or 

(ii) Cover the asbestos-containing waste material with at least 15 
centimeters (6 inches) of compacted nonasbeatos-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 I'!'aintain it to prevent exposure of the asbestos-coqtaining 
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 
used instead of the methods in subparts l(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 
(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 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 Sl 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 
sizes and styles of a visability at leallt equal to tholle 
specified in this 8ubparagraph. 

Legend 

Asbestos waste Disposal 
Station 

Do Not Create Dust 

Breathing Asbestos is 
Hazardous to Your Health 

Notation 

2.S ern (1 inch) Sans Serif, 
Gothic or Block 

1.9 cm (3/4 inch) Sana 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 site in a manner adequate to deter 
access by the general public. 

(iii) When requesting a determination on whether a natural barrier 
adequately deters public access, supply information enabling the 
Technical Secretary to determine whether a fence or a natural 
barrier adequately deters access by the general public. 

The owner or operator may use an alternative control method that has 
received prior approval of the Administrator of the EPA and the 
Technical secretary rather than comply with the requirements of parts 1 
or 2 of this subparagraph. 

Notify the Technical Secretary in writing at least 45 days prior to 
excavating or otherwise disturbing any asbestos-containing waste 
material that has been deposited at a waste disposal site under this 
subparagraph, and follow the procedures specified in the notification. 
If the excavation will begin on a date other than the one contained in 
the original notice, notice of the new start date must be provided to 
the Technical secretary at least 10 working days before the excavation 
begins and in no event shall excavation begin earlier than the date 
specified in the original notification. Include the following 
information in the notice: 

(i, Scheduled starting and completion dates. 

(ii) Reason for disturbing the waste. 

(iii) Procedures to be used to control emissions during the excavation, 
storage, transport, and ultimate disposal of the excavated 
asbestos-containing waste matorial. If deemed necessary, the 
Technical Secretary may require changes in the emission control 
procedures to be used. 

"( iv) Location of any temporary storage .ite and the final disposal 
site. 

5 Within 60 days of a site becoming inactive and after the effective date 
of this subpart, record, in accordance with State law, a notation on the 
deed to the facility property and on any other instrument that would 
normally be examined during a title search1 this notation will in 
perpetuity notify any potential purchaser of the property thatl 

(i) The land has been used for th~ 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) The site is subject to 40 CYR 61 Subpart H, as contained in the 7-
1-91 Edition of the CYR. 

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 (11), 1200-3-11-.02 (2) (d)3 (iii) (I) I lA, 
1200-3-11-.02(2) (d)3(iv)(II), 1200-3-11-.02(2)(8)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) 1 (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) 

(ii) 

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 

Ensuring that the airflow permeability, as determined by 
ASTM Method D737-75, does not exceed 9 m3 /min/m2 (30 
ft 3 /min/ft2) for woven fabrics or 11 m3 /min/m 2 (35 
ft3 /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 ft3/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) a.,d 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. Bypa •• devices may be used 
only during upset or emergency condition. and then only for .0 

long as it takes to shut down the operation generating the 
particulate asbestos material. 

3 • For f a b ric f i 1 tar co 11. c t i on d a vic. • in 8 tall. d. aft. r 
-January 10, 1989, provide for aasy ins·pection for faulty bags. 

(b) There are the following exceptions to part (a)1: 
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1. After .January 10, 1989, if the use of fabric creates a fire or 
explosion hazard, or the Technical Secretary determines that a 
fabric filter is not feasible, the Technical Secretary may 
authorize as a 8ubstitute 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 equivale.nt to the described equipment in 
filtering particulate asbestos material. 

1200-3-l1~.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 provide the following information to the 
Technical. Secretary postmarked or delivered wi thin 90 days of the 
effective date. In the case of a new source that does not have an 
initial startup date preceding the effective date, the information shall 
be provided, postmarked or deliverp.d, 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 
existing 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 emi.sions, 

(i) 

(ii) 

The airflow permeability in m3/min/m2 (ft3/min/ft2 ) if the 
fabric filter device uses a woven fabric, and, if the fabric 
is synthetic, whether the fill yarn is spun or not .pun1 and 

If the fabric filter ddvice u.e. a felted fabric, the 
density in g/m2 .( oz/yd2 ), the minimum thickne. s in 
millimeters (inches), and the airflow permeability in 
m3/min/m2 (ft~/min/ft2). 

3. If a HEPA filter i& used to control emissions, the certified 
etficiency. 
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4. For sources subject to 1200-3-11-.02(2) (k) and 1200-3-11-
.02(2)(j): 

(i) A brief description of each process that generates asbestos
containing waste material; and 

(ii) The average volume of asbestos-containing waste material 
disposed of, measured in m3/day (yd3/daY)1 and 

(iii) The emission control methods used in all stages of waste 
disposal; and 

(iv) The type of disposal or incineration site used for ultimate 
,disposal, the name of the site operator, and the name and 
location of the disposal site. 

S.· For sources subject to 1200-3-11-.02(2)(1) and 1200-3-11-.02(5): 

(i) A brief description of the site; and 

(ii) The method or ' methods used to comply with the standard, or 
alternate procedures to be used. 

(b) The information required by subparagraph (a) of this paragraph must 
accompany the information required by Appendix A to 40 CFR CH.1 (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 
reporting the information required by Appendix A to 40 CFR CH.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) Onless a natural barrier adequately deters access by the general public, 
eithez: warning signs and fencing must be installed and maintained as 
follows, or the requirements of su!;>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 person can 
easily read the legend; and 

(ii) Conform to the requirements for Sl cm x 36 cm (20" x 14") 
upright format signs spE<cified in 29 CFR 1910 .14SCd) (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 visability at least equal to those 
specified in this subparagraph. 

Legend 

Asbestos Waste Disposal 
Station 

Do Not Create Dust 

Breathing Asbestos is 
Hazardous to Your Health 

Notation 

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. 

2. The perimeter of the disposal site must be fenced in a manner 
adequate to deter access by th~ general public. 

3. Upon request and supply of appropriate information, the Technical 
Secretary will determine whether a fence or f.latuFal barrier 
adequately deters access by th. general public. 

eCl Rather than meet the no visible emission requirement of subparagraph Ca> 
of this paragraph, at the end of each operating day, or at least once 
every 24-hour period while the site is in continuous operation, the 
asbestos-containing wast~ material that has been deposited at the site 
during ~he operating day or previous 24-hour period shall: 

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 dust_ 
suppression agents may be used upon prior approval by the 
Technical Secretary. For purposes of this paragraph, any used, 
spent, or other waste oil is not considered a dust suppression 
agent. 

(d) ~ather 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 aite 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 sealed in leak
tight containers. Report in writing to the Technical 
Secretary by the fol-Iowing working day, the presence of a 
significant amount of improperly enclosed or uncovered waste. 
Submit a copy ~f the waate shipment record along with the 
report. 

(v) The date of receipt. 

2. As soon as possible and no longer than 30 days after receipt of 
the waste, send a copy of the signed waate shipment record to the 
waste generator. 

3. Upon discovering a discrepancy between the quantity of waste 
designated on the waste shipment records and the quanti~y actually 
received, attempt to reconcile the discrepancy ~ith 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.' Describe the discrepancy and attempts to 
reconcile it, and submit a copy of the waste shipment record along 
with the report. 

4. Retain a copy of all records and reports .required by this 
subparagraph for at least 2 years. 

(f) 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. 

(i) 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 writing at least 45 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 . 
information in the notice: 

1. Scheduled starting and completion dates. 

2. Reason for disturbing the waste. 

J. Procedures to be used to control emi.sion. during the excavation, 
storage, transport, and ult.l.mate disposal of the excavated 
asbestos-containing waste material. If deemed nece.sary, the 
Technical secretary may require change. in the emi.sion control 
procedure to be used. 

4. Location of any temporary .torage site and the final disposal 
site. 

1200-3-11-.02(6) Standard for operations that convert aabestos-containing 
waste material into nonasbe8t08 (a8be8tos-fr~e) material. 

Each owner or operator of an operation that converts RACM ' and a8bestos
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-
11-.01(2}, a 

(i) DeBcription 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. 

(iv) Description of the protocol to be followed when analyzing 
output materials by transmission electron microscopy. 

3. Performance test protocol, including proviBionB 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., asbeBtos cement products, friable a sbestos insulation, 
plaster, wood, plastic, wire, etc. Test feed is to include tho 
full range of materials that will be encountered in actual 
operation of the process. 

2. Results of analyse., using polarized light microscopy, that 
document the asbestos content of the wastes processed. 

3. Results of analyseB, using transmission electron microscopy, that· 
document that the output materials are free of asbestos. Samples 
for analysis are to be collected aB B~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 param~teX:B, such ·as temperature and 
reBidence time, defining the full range over which the process is 
expected to operate to produce nonasbestos (asbe.tos-free) 
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Specify the limits for each operating parameter within 
process will produce nonasbestos (asbestos-free) 

s. 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 tests that are intended to ensure the 
production of nonasbestos (asbestos-free) output material. 

2. Moni tor input materials to ensure that they are consistent with 
the test feed materials described during start-up performance 
tests in subparagraph (b)1 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 nonasbest08 (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.s waste feed during proc.ss operation within the 
established rang. 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 b. either disposed of as asb.stos
containing waste materiftl 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 
material. Transmission electron microscopy shall be used 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, including operating parameters, feed 
characteristics, and analyses of output material •• 

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-
1l-.02(6)(d). 

4. Results of continuous monitoring and logs of process operating 
parameters required under 1200-3-11-.02(6)(c) and (d). 

S. The information on waste shipments received as required in 1200-3-
11-.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 
at least 2 years. 

(g) Submit the following report. 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 informat,ion concerning 
activities during each con.ecutive 3-month period: 

(i) Re.ults of analyses of monthly product composite sample •• 

(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 wag recy~led, disposed of as 
asbestos-containing waste material, or .tored temporarily 
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 subject to an~ of the 
provisions of this rule. Output mater iala in which asbe.tos is 
detected. or output materials produced when the operating parameters 
deviated from those established during the start-up performance testing. 
unless shown by TEM analysis to be aSbestos-free, shall be considered to 
be asbestos-containing waste and shall be handled and disposed of 
accorc:Ung 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/F1301234 
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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/dav/vr) (a.m.",~.m.J or Number Action Taken Hours Initials 

. 

. p 

. 

. 
I . 

RB/Fl2B1234 
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Figure 2 

AIR CLEANING DEVICE INSPECTION CHECKLIST 

l- Air cleaning device designation or number: 

2. Dates of inspection: 

3. Times of ins~ection: 

<I. Is air cleaning device 
operating properly? 
(Yes / No) 

S. Tears, holes or 
abrasions .in fabric 
filter? 
lYes / No) . 

. 6. Dust on clean side 
of fabric filter? 
{Yes / No) 

7. Other signs of mal-
functions or potential 

D malfunctions? 
(Yes / No) 

e. Describe other malfunctions or signs of potential malfunctions. 

9. Describe corrective action(s) take~. 

1O. Date and time 
corrective , 

action taken 

11. In8pected by: 

(Print/Type Name) (Title) (Signature) (Date) 

. 
(Print/Type Name) (Title) (Signature) (Date) 

. 
RB/F1271234 
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JIE\lISICN 1, 92 

flGURE 3 
~ DIVISICN OF Am RLWI'ICN coma. 

NJI'IFIocrICN OF ASBESl'OS DEHLITICN CR RElOJAl'ICN 

I. 'l'yp! of tttificatic:n (o-orig. R-PevisEd C-Carx::elle::1) 

II. Facility Infonnation (Identify o...ner, Jerova.l a:ntractor, 0ferat0r) 

~s: 

City: State: Zip: 
o:ntac:t: Teleprne: 
Jeroval. Cbntractor: 

Address: 
City: State: Zip: 
a:nt:act: Teleprne: 
other q;erator: 
J\ddress: 
City: state: Zip: 

III. 'l'yp! of Oparaticn (D-OeTo. O-Ordered Dero. R-ilerlov. E-Emir. Jelov.) 

IV. Is Asbestos Present? (Yes/No) 

V. Facility Description (Irx:lude atilcl.i.ng Nate, NuTter and Floor or Jb::m NuTter) 
atilciirg Nate: 
Address: 
City: State: Zip: 
Site I.ocation: 
atilcl.i.ng Si:ze: 1btal sq. Ft. , of Floors: Age in Years: 
Present Use: Prior Use: 

VI. Prc:lcechlre and Analytical Method Used to Detect tin PreseJlCe of Asbestos Material 

VII. ~lne.te ~ of Asbestce 
In Wxk Area Irx:ludirg N:::nfriable Asbestce Material 
1. ~ 10i to be PaTI:MId JW:H lbt 'n) Be J8tDYed 'n) Be lWIcYad Units of 
2. category I 10i Not Jetcved 'n) Be , Measura'tEnt 
3. category II 10i Not REm::Md Jetcved cat I cat II cat I cat II Unit 
Pipes InFt Inm 
SUrface Area SqFt Sqm 
Vol JW:M Off Facility QJFt Olm 

VIII. SCheduled Dates Asbestos J8TcyaJ. Start: 9:nplete: 
SCheduled Dates of Preparation 
Day!; of Week: (Circle) All sun M:n 'l\)e Wed 'lbl Fri Sat H:lurB of Day: 

IX. Sche:::!uled Dates DeTO/Fenovatic:n start: c:btpJ.ete: 
X. Descriptioo of Planned Darolition or Fenovation Nxk, Method(s) to be Used: 
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REVlSI~ 1, 92 

D. Desc::riptioo of Rxk Practices ard Engineering Cl::lntrols to be used to Prevent Dnissicns of Asbestos 
at the Daroliticn and Peoovaticn Site: 

XlI. Waste Transforter fl 
Narre: 
Address: 
City: State: Zip: 
o::.ntact Person: 'l'elepha'lez 
Waste 'l'ransp?rter '2 
Narte: 
Address: 

..... __ ~C~i~~: _________________________________ ~: Zip: 
'l'elepha'le : 

XlII. Waste Disp?sal Site 
Narre: 
Lccatioo: 
City: State: Zip: 
Telephone: 

XIV. If Darolition Orde..""E!d by a Goverment k;/!!!rCy, Please Identify BelCM: 
Nate: Title: 
Authxity: 
Date of Order (MV'DD/Y'Y): Date Ordered to Begin (foti/OO/Y'Y): 

Date and 1b.1r of Ehergen::y (!fl/OO/YY): 
Description of the Sudden, Unexpected Event: 

Explanatioo of fb.1 the Event caused unsafe Cl:n:1iticns or tob.1ld cause Equiptent Danage or 
an Unreasonable Finan:::ial &..1rden: 

XVI. Desc::riptioo of Prcx:edures to be FollONed in the Eve1t Asbestoa is Fo.lnd or Prev.i.c:usly N.:nfriable 
Asbesto& Material Becares Crutbled, Pulverized, or I8:bced to Ptw:::Ier. 

XVII. I cmtify That an Individual Trained in the PrcITiaiaw of 'lhi.a Regul.atial (40 aR Part 61, 
SUbpart H) Will be cn-site rur"ing the Darolitial r.::xr Ja-ovatia'l Available for ln8peCticn I>.lring 
Normal. &.1siness Hours. (~AFD:R N:MMBER 20, 1991) 

Signature of o.mer/Operatar (Data) 

XVIII. I cmtify 'lhat the ~ Infoz:rnation 18 o:xxa:t. 

Signature of o.ne.r/q;erator (Date) 

a t Cl:rrpleted ~ by u.S. Postal Service/O::mrercial Delivery Service or Hand Deliver to: 
Tennessee Air Polluticn Cl:lntrol, 9th Floor, L & C Annex, 401 01urch Street, Nashville, Tennessee 37243-1531."· 

Fl071235 
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INSTRUCTIONS 

Waste Generator Section (Items 1-9) 

1. Enter the name of the facility at which asbest08 waste i8 generated and 
the address where the facility is located. In the appropriate 8pacee, 
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 addre8s of the company 
and authorized agent responsible for I~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 material.. In the 
appropriate apacea, also enter the phone number of the WDS. Enter "on
si te" 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 adminis~ering the asb~stos NESHAP program. 

s. 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 container8 used to transport the asbestos materials 
listed in item 4. Also enter one of the following container codes used 
in transporting each type of asbestos material (specify any other type of 
container used if not listed below): 

OM - Metal drum8, barrels 
OP - Plastic drums, barrels 
BA - 6 mil plastic bag8 or wrapping 

7. Enter the quantities of each type of asbeetos material removed in units 
of cubic meters (cubic yards). 

8. Use this space to indicate special traneportation, treatment, storage or 
dispoeal of Bill of Lading information. If an alternate waste disposal 
site is designated, note it here. Emergency response telephone numbers 
or aimilar information may be included here. 

9. The authorized agent of the waste generator must read and then sign and 
date this certification. The date is the date of receipt by transporter. 

NOTE: The waste generator must retain a copy of this form. 

.. 
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:ransporter Section (Items 10 " ~l) 

10. " 11-
Ent,er name, address, and telephone number of each transporter used, if 
applicable. Print or type the full name and title of person accepting 
responsibility and acknowledging receipt of materials .s listed on this 
waste shipment record for transport. Enter date of receipt and 
lIignature. 

NOTE: The transporter must retain a copy of this form. 

Disposal Site Section (Items 12 " 13) 

12. The authori:ed representative of the WDS must note in this apace any 
discrepancy between waste described on tni. manifest and waste actually 
received as well as any improperly enclosed or contained waste. Any 
rejected materials should be listed and destination of those materials 
provided. A site that converts asbestos-containing 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: 

) 

RS/FI041235 

The WDS must retain a com~leted copy of this form. The WDS 
must also send a completed copy to the operator listed in item 
2. 
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Figure 4 
WASTE SHIPH£NT RECORD 

GENERATOR 
1. Work site name and mailing address Owner' .. name Owner's telephone no. 

2. operator's name and address Operator's telephone no. 

l. Waste disposal site (WDS) name, mailing address, WDS phone no. 
physical site location and disposal facility permit 
Dumber. 

Permit No. 

4. Name, and address of responsible agency 

s . Description of materials 6. Containers 7. Total quant i ty 
No. Type ml (ydl) 

8. Special handling instructions and additional i nformation 

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 Sicmature Month Day Year 0 

TRANSPORTER 
10. Transporter 1 (Acknowledgment of receipt of materials) 

Printed/type name & title Signature Month Day Year 

Address and telephone no. 

11. Transporter 2 (Acknowledgement of rece pt of mater als) 

Printed/type name & title Signature Month Day Year 

Address and telephone no. 

DISPOSAL SITE 
12. Discrepancy indication space 

13. Waste disposal site 
Owner or operator: Certification of receipt of aBbeto. material~ covered by this 
~anifeBt except a. noted in item 12. 

Printed7type name & title Signature Month Day Year 

F1291234 -.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. 

Tennessee Air Pollution Contro~ Board 

Subscribed and sworn to before ~e this the ~ day of ~~ 
~9~. 

My commission expires on the It, ~ day of 

All rulemalting 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 Act, 
Tennessee Code An.notated, Title 4, Chaptet" 5. 
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rules set out herein were properg 
will become effective on the / L 

filed in 
day of 

~Z:!i:~ })A~Gi/ 
Secretary of State 
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Ihi. ~harl~'. Ole hnrinafln p,o.idcoJ . ,\ny ptf\On. finn. 
0' c"'IICI,alion ~n,a.ed in (ontra, .. ,n,. includin, .u(h 
per.on. fi,m. or co.po,alion Ihal m,a,n in Ihe con • 
slruclion or ft\idmcn 0' d .... llin... con'trueled on 
prh'ale propcn, ror 1M PIIrpoH or ,1t\:I~. !caw. rcal. or 
any OIMr simila, purpoH shaD be ,equired 10 \Ubmil 
.... id~1t lhal h .. is qualiroect 10 m,a,~ in conlfaclinl 
andi or buildinl. and shall be licm~. " ,hall be 
unla .. fOIl ro, any penon. fi,m. 0' cOI1'O.alion 10 mp.e 
in. 0' offn 10 en,a.1t in conlrac:lin, or build;n, .. Mrlt· 
in.bo.~ dncribl'll. unlns such penon. fi,m or co'pora· 
lion has bem duly licmMd undn 1M ",owition. ·.,r Ihis 
chapin. 

e2KAI Norwilhstandin. 1M pro'i'ioM or u.bcil."isiot\ 
laK II. an)' penon. finn. M chuf(h lhal _no propeny 
and COllSlfIICIS Ihcr_ \in .... ~. ':III" buildinp 
or OIM buildin.s ror indl\"iduaJ UK. and nor ror ma .... 
1I'asc. rcal Of OIMr timi", Purpow. is aftllPl rrom 1M 
I'I'qUirmomlS or lhis dIapIn. 

III Unpc .. counlin .... h a popuIalion or _ ~. 

than " 'm hundred _,.-m lhousand _ hu,," 
dred Ihinltm e77'7.llll or _ Ins lhan Ih~ hundml 
ninctrm IhouMnd ti. hundred .wml,·r..,1t el It.WI not' 

mo,~ Ihan Ih, .. hundred ninctrm lhousand _ hun
drl'lllwmly-fi ... ClIt.'715) boIh accotdinllD 1M 1ftC) 
rednal emsu. Man, subMquml red_I .-msus. a per-

, 
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..". or firm specirlN in subeSi_isioa eulllA. sbaII _ 
/U.U __ tIWl_ C,) applicuion for a pmnillo __ 
IINCI a lill" I'ItIidnIce « sAaI'noc COIISINCl __ lhall 
_ C" SlIIIle raidmce -irllin a pcriocI of _ til,.... 
TlIcft sIIaIl be a ~lIalllc prnumpllOfl lhal suell per. 
IOn M lirm Iftlmcis 10 COt\SInICI ror Ihe putpI)M of 
rnak. Inw. teftl. M any OI~ SImilar JIUtpI)M if __ 
lhan _ e., applic;uiorl is made for a pennil 10 ~_ 
SlNCl a sillile residence 01' .f mMe lhan _ .. ) sin,1e 
raideftP.:. IS COftIInlClcd wilhin a pcriocI of _ I" 'cu. 
No plowlSion of Ihis subeSi_lSion sIWI be consuued 10 

. aIIcr IIIe deliailion of IIIe word "conuaClilll" as der ..... 
in. 6%.10:. 

el. NorhwulllWNliaa IUbeS;_*- III and e%:' IIIe 
Iio:cnM of an!, penon. r ...... « ~"OI'1IOftlion IiccnMd as a 
pncnI ~"Oftlraa« on M8Rh %9. '916. shall_in ... ia 
(orce unll'llIe ullin. CllporailOft I~f. 

III. Cllftlta..-U enlcrcd inlo II)' a penon who is Iicnscd 
II)' IIIe IIoanIshail~"Iari!' lIaie lhal sucI!I penGft is Iicms
cd IIy IIIe Slale IIoanI (0' lic:mllnl coni_Ion and lhal 
IIIe board IS ,Juillorizcd 10 ~"CI_. ~"OlftIIIaInll rdali~. 10 
su.:h penoll'~ pro'essional ~ondUCI. 

eel An" unlic:mscd scacraI COnilaClOl' ~_crcd ." tile 
prowisiotu of Ihis ~haplcr sIWI be pmnillcd in a ~oun of 
cqUJI, 10 r_rr actll&! cIocummleG npcn_ on'!' llpon 
a showinl of clear and conwillCilll ploof. (Am '916. ell. 
11:.13: Im.eII.9,1': 1919,.:11.",11: 19IO.da.6n. 
f ,: T.C.A., • 6%-6OJ: Acu 1986. ell. til. f '.1 
6%.101. l.IcntMt MertI-C .......... -ca. There is 
cralcd a lIale IIoanI for 1iccns.1I1 COIIlraaon. herein
a(let called IIIe ·'lIoaad. ,. The IIoanI shall be _poled 
of _en e1) _ben. aI ..... _ of this number sbaII 
be a SlillColllractOt ill ,,"¥iIY wilh tile _ncr. aI IftsI _ 
e', of thIS nllmber shall be a COftltsCIOl' KI"'cI, cnppd 
.11 "-Gulldinl. and _ I I. o( this IIlImber sbaII be a 
penGft who is _ cappd in tile 1IuIi_ of conlractinl 
in ...,. COUIII, of tIIia _ .. The OIlier IMIIIbcrs of the 

IIoud sbaII be contncUln • defined in 6%+ IGZ. all 0' 
wfIoIn sballlIa ... IImI acIMtp ......... ia said ....--. 
r. a periaIl 0(_ .. dIM 1111 IU",an _ ....... 
rlNifl,S· _.,.. ...... _«%1....,01. 
Mud ...... be ,....,.,. of .... _ .......... 0' 
IIIe_ •• 

UII AD subMq_ ~ 0' _ 
--.n sbaII be __ ", • ....-.. the ........ 

o'.~_of.--.ia • ..,. ... 
_ ......... '" dIiI a. •. IAcIa .916 (Ad;. $.). 

ell. Ill. .: 1m. ell. ". 2: T.CA. t.UO&.) 

6 
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6%.'05. ~ ., ~T_V_ 
rin---"'&'-Ca' EacII_ber of tile IIoanI sIWI be 
1M 1eul1_ly.li .... %$. ~ of • and of aood ~ 
~lIarKtcr. Each _ber shall be of ncopized \landina 
in his IIrancII of tile conn_illl IMasIncu: pro1IicIcd. 
~cr. lhal .1Ie prowisions 01 Ihis Wftlcnce "'-0 IlOl 

appy 10 tile manber who is DOl tnPCeG in lhe lIuu
of COIIIractinl. 

lb. The ImIII of _1Icrs sAaII be (oe a __ 
ponooI M4 llagcnd 10 thai die term of .. tcaa 'em. 
____ !MIt Cllpoft _II ~ 11. 

CC' In ...... 01 -.111 ...... _ or ,..". 01 a 
_ber 10 _Ilia full-.1Iis ~ UIaII bIr apo 
pllilllcd 10 Ilia .-"ired 1II1II. each _ber sIIaII hold 
0_., a(let 1111 apiralioa of /lis tma lllUiI Ilia __ 
sbaII ha_. IImI dilly appoinIed and qualified. II _ 
oMs sIWI OCCUI in IIIe boud fcw any _. IIIe _ 

sAaII be fUIcd 11)' ........ - of lIIe SO-_. 
Cd' TIM I~ _, _ an, _ 01,111 

board fcw ofrlC1aA ____ • _I p-oc, Of ..;uflll 
netlea 1)f dilly. lAm 1976 cAdi. S., •• 1L sz:. ,: 1m. 
~h. ". 3: T.C.A. 61~., 

61.106. e ..... 11nM ot ...... 1_I-VaiW ..... No _""'"-1At8I ........ -4a' Exh member 01' IIIe 
!Ioard shall rant". a ~-cnirlCllle of appoinlmet'll (rom th. 
10....-. and befMe numlll upon IIIe ilioo.-harle of tile 
dillies of Ills ofr.:. sIWI Ii~ wilh Ihe ~ of nale 
IIIe ~_~ _II ofofra. • 

Ibl No _ sIIaIt bIr dip'" (or ..,..nl-.&I Oft ,III 
board who doa IlOl 1M the lime lIoid ~n 1I~lIIm 

lic:mw 10 operate as a ClllllractOt under Illis ~haplr. 
prov;dcd. however. II,.. tile pro1IisiOlls o( Ihis IetIltnce 
'hall _ a~ 10 appotlltllltni of a member -110 II" law 
is !lOt pmniltcd 10 be tnppd in III. tnmllClS of· CO"" 
Irxtinl i., an, counly o( Ihis srale. 

Icl TIM 1Ioud. M an, commi"ft I~r. sIWI be 1ft

Iilled to IIIe tcrVicft of IIIe &l10f'IIC)' .-raI. or Ihe IcpI 
ckput_ of TIII_. in con __ -ith 11M affairs 
of .1Ie board. IAcIa .916IAdj. C ... ell. au. 6; 1m. ell. 
,., •• : T .C.A. 6%00606.) 

62""07 . .:...... ...... -The dinaor 0'. ~ 
tioD of ........ «7 IINrds in the diput_ of ...... 
_. or 1M daiIMe. sIIaIl_ as _Ii ... mr-. 
and sbaII prooridc all ~ f_ions for IIIe 
"-nt. IAcu .",. cb. IU. ,: 1IIOd. C. Suo9. I~. 
7111.:1 IW~ 71u.:tl: Actl 19'7% eAdJ. S.>. "'-
63l. l: 1m IAdJ. 5 ... ' ell. 1J06.lD: T.e.A. 6%-607.) 

7 
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6%+101 • .,... ..... ..--.... -4.) T1IC ....,. 
"'-II "-" 1M po.- 10 ~. _II by....,. NIls allIS 
repIat_. _ ~_ .id, lhe ..... o(TIII-. 

as it sIIaIl de'llll1IaI ... lIjea 10 tile fIMI a&III'O"aI o( tile 
~"",,_o(;-. 

Ibl TIle boatel sIIaIlldOtII a sal for ill _II .... T1IC 
\Cal sIIaIl haw. I~ lhe wonb "Board for L.ianIsiaa 
Conlractors. 5&a.!. of T_" and I. -n. 
director uwl hawe care. cftatle and aa&ody lhenof. 
IAclS 1916 (Adi. 5.1. ell •• u. 9: T.C.A. 6%-609 •• 

6%+109 . .... _ .... 0fIInn-C ....... 1 .. 
=-4a. T1IC boat1I sIIaIl _ 1ft January. MardI. May. 
July. Sept__ and ~_ for lhe P"'P'* o( 
IransKliII. busiMu. 

III. AI lhe January _in. of eacII ,..... lhe IIoenI 
sIIaIl dea ofrlCll'S lIICIudill, a cIIurnIan. VICe .:IWntIaII 
and ~ftary. 

I~' Spe..u.I _illp of lhe boud sIIaIllle held at well 
limn as 11M boa,d may 11'0"". 

Id. FIN' 14' IlICIIIber.o \I\aII _lUI. a quorum at a 
board Ineelln,. 

lei ~ nOIl.:e o( n.:h Ineelln. alld Ihe "_ and piau 
Ihereo .. ./Iallile .,.m ""h _!let ,n IKIt manner .. 
lhe Dyiaw' may IItO'1de. 

en Ea.:1t mem!let o( lhe board \ltall t«ftv. nfl, 
doIlato 15'11.(111. per dictII f.,. ""II _lIna ~"1ua1l, at· 
lenoled. IAa~ 19761Adi. 5 .•• ~ .... au. 10: 1979 ....... ,.. 
.: T.C .. ",. 6%"'0.' 

1.1+'10 . ................ __ f_~ 
-la, Tlte nccullve ditKIot sIIaIl kftll a rqiIIcr o( all 
appllCallll for 1_ .... "'. 0( acII, clace of appIica
""". _. "I&aIiRcaIIClftS. place of buaiaaa, place of 
rnooInce ancI whftllcr Iicnw wu ItalIIN or refUMd. 

Ibl T1IC boob and ,...11' o( lhe board sIIaIl lie ""rna (~ ..... 1IkMe of all In.nm I'ICOI"lIed lIteraL 
". " tOWer showttIl lhe _ and place of 1haiIIa. 

and moclma of ada IiceMccl __ or sIIaIl lie 
~ by lhe ___ or or tile ....... ..... 

rhe _II of ..... ..." • ..ta Ddclll_~ ... ,at UII 
.ItaII !Ie .............. ..." .. 16) -a.; well _ 
,hall lie "" ..... by r ......... die ..... oI.lIidI ..... 
he!W' oId1e...-oI1he .............. ,....,...... 
~ I.JOZ. and. copy ..... 10 MIlA,...,. .. fIIe-, .... 
dlrk .. ..ta iwua ....... ciq. _ ... ~ .... 
Kate .... 10 -eo ..... _ . ..-.- ... 
......... lAaJ I,.,. CAlli. 5. .. ell. m. II: ••• IAlIj. 
5 .•• ell •• n. I: T.C.A. 6%"11.) 

I 
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62-6-111. ~ ........... dM-TrutI ..... 
............ 11 AII~ daarinl 10 lie IicmMd as._ 
1taCt« for cIIiI _ sIIaIl .aloe -ml,. appIic:a&iaa 10 
rIM boat1I oa sucII f_ .. _ prescnbecl by lhe board 
and sIIaIl funusilihe boatd ... b all afrllla ... SUliaI tIIM 
11M ~ IS _ c:urrmcJy pcrfomun. aDY ~_noc· 

110ft work wben: lhe _ of hit .:onlract acwdI 
lweru,·nvelllcMaulld doIlan IUJ.CIIIII. T1IC applicaaion 
)haIl lie accompanied by aD appIic:aciaa fee of _ml,· 
nvc doIlan IPS.OO'. 

cll If 1M applialion is _ate., r., 1M ~,. 
lhe ~ sIIaIl lie IlUidIof 10 .. ___ co 
clftcrmiM 1* quallflca&ioaL nis ____ , lie 

wrinen aadlOI' ont. T1Ic a-.l ..... lie aWed 10 
.;/IUJe nell appIicMc air _lion lee. _ 10 CKftd. 
Ibin,.nve doIlan c5".00) for nell writlen and/or on! 
aamilla&ion. 

Il' If the te!luln of lhe __ of an, 1",,1icaN 

,hall lie "lis faa., 10 I" 1Ioard. thai 'I ,hall i_ 10 
the appIio:aIIl • ~..",llcaIc _honnll, llie IOIIiicanI to 
Oc-racl as a COIIer.:lor ill Illis SI... The IIOIrd sIIaIl 
'Iall 11M amenl COIISI""'"1ioft claUlrocaclOfti and/or die 
'peaally .:IaUIrocac_ ,II whicb lhe IPplicam is 
ql&alillecl 10 m .... ill as a ~'OIIlractot and fot nell 
.. wSlrocaclOft sIIaIllis& lhe IIIOMUty lilllliallolli I~ 
.. dccenninN II!' lhe boucl. 

C4, WIleMvet all, aptlilcaal i. aclvNd 10 a...., 
llef_ lhe boud for an nanllnalion and fails ro appar 
.. the tro:IIoIMIiaIl_ and ..... witboul IIOIlf"". lhe 
~rd ...... IfIne ell da" '" adv_. sucII appIicuu 
\I\aI1 pa, 1ft additioftal fee of t_,.r",. okIIlars 
ISlS.OO. llefore lleial NSCIMdulecl for _ation. I. 
lhe ..- of failure to appar for aa.i __ on Ih,. 
~I. ocasions. a new applicaaioft and f. SIIaIIIle teo 

quoml. 

Cbl(lI T1IC boud sIIaIl or-ui .... nates and ,....Ja. 
lions .hicll ... alllisll unif_ cn&eria 10 a-n "'
by the board of lhe ....,... _rvction d •• meat"'" 
..-uc, clauiflalionl. aDd _." IImitaaioIII ... 
quind by ____ CalClt. prooriclaI. "--r. thai die 
boud IIIaII ha ... diIcmioury _boN, in ilIdiwiclual 
_ 10 -.lif, ... cNtria for _ ....... i( die 
p.IItic -.y aDd ... fan dlarly ..... _IIIdI __ fIc:a. 

riaa .... "IM ....... f ....... "" ........... willi a wriI-- __ "';(piac .-II __ fIarioa. 

III TlIe critftiII 10 ~ by die boud IIIaII .. 
elude. '"" _ lie ....... 10 •• Ill .. of m_ '"'- • 

• 
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pall .-lienl or rmpioye of I" ~ at -cit IS • 

rlMllC1&l Mal_I o( I" ~icaAl. 
cJ. If an appliam reqllCSU a _ ..... limilalioot o( 

IlCIer lhan one mollioot oJoIlan ISI.ooo.cioo. hit n
~ ... I \lal_1 ~U M a .... iled and allc.'\led 10 by • 
lo.:ctN. .... publ;'; a.:.-ounlanl or .wllr .... public _ 
lanl. 

14, The nnancql ".Innmc of any applicaAl N. 

Qurlllni a moneta,., limltalion of one million 
ISI.Wl.OUO, or la, ,hall M eilller ~ or audiled 
II) a 1 ... ~occI pu!)lie a.:.:ounlanl or .-mir .... public ac. 
counlanl. """,MIftI. how"". lhall" board ma,. in jq 
d .... TCltOn. reqUite IIw finan.:ial "al_ u( _h aft. 
pIio:anIlo M IIuditcd aid all",cd 10 by a Iio.-...s .... bIic 
•• :,,_nlam or .-.:nllied puba;.: a.:.:ountaftl. 

10:' TIw issuII« by I" board o( a cmirocaae o( IIcaN 
aUlhorizinl I" lio._ 10 m .... in an, amcral _ 
mu ... ioft daSllrlQliofl(s' o( aHllraClina shall _ 
aUlhonlC hi:n 10 mlace in l.ftlIY·r;.. lhousand doIlan 
IS%$.ooo, or more o( dectrio;al. plumllinl. or ,,",ina. 
venulalinl or ~r COftdilioftin, .ork unless he IS add;' 
.. onally lio:cnscd in ,ud, 'pcci:ally o:lawrocalion. 

Id' A o:onlractor ma, bod on a comr .... 1 rlqumnl 
work in to_ clauirlelllonl" OIlier lhan I" oneU, in 
• h .... h he .. li«nscd i( and onl, I( 'uch work IS IlICIdenlai 
Of ,upplcmcnl&110 lite pcr(onnanc:c o( .Ofll In .hlds Ite 
IS 1io.'CI\M'd 10 enplt. H~. such coftlra.. .. Of shaU_ 
;IO."luaily I'CI'IC,n" ulMic't ....... 11 .'Onl_, IWCIII,·live lhou. 
.ami Il0l11,, Isu.nnn. or mote o( .ork in any _ 
IIcncr:al o:on"'rucllctn Of ,pcQ&lty .:lauirlQlion unle:t.. he 
.. lio:moed ill _II o:!& .. -ir __ • 

lelC II Upon applicatlofl 01 any indj"idual .110 _ 
(onnerly a lmeral pannII' III a dis.tOlwcd pannersllip. 
Ille board shall .,an,(er 10 _II Indiwidual lite licenw 
(ormerly hdd by rite pannersllip UPOIl I showin. IhaI: 

lA' TIw Indiwldual _ • PMBI pan,.,' ill • dis
IOIred panncn/llP; 

C8. TIM i ..... idlYll\as _ ... 1&&110 or paler I .... 
lite _. o( lhe panncrsllip ......... .". _ 

IIatCllMftlt o( lhe ~: and. 
cO All liUIiIiIiB 01 , ... ~ _ .... r ... 

.... lOdi .. ...,.. ... _witr .. '" IMi ... .,., 
12) T1w .... ,., --r ....... ~ ..... __ 

lea a fcc o( len okIIIan CSIO.GIIt. 
cJ) T1Ic iDdiwiduI ..... ,... IMI,..(er aniIIaIe 

1ft 1M __ .. "..,... ia 6Z-6011Z. fororiPul 

arurrcaaa. 

10 
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com TIw board sIIaIIlrus(er. upotl appIicalion and 
peyDMIII o( I (ft o( lea doUan CSIO.OCII. by any pro
priftonltip or panncnllip .hicl\ wllMquently inc:or· 
pCIfaI. at • T_ COflIOtaI-. 1M lICense I_crl, 
/IeId by tucII ~onllip or panncn/Up 10 ...m cor· 
porlnon upon a til_In. IhaI: 

CA' TIw o(roccn or directon Of tnanalftnall o( 1M 
~_ .ere IIIe _MrS Of manalcn of 1M pro· 
prtCIonhlp Of pannenhip: 

18, A cop, o( I" corporalio,,·, "hvrcr ~ ben riled 
.bh IIIe boartt; 

co T1w,an ...... _ .,...,..na ..... iI aonmlly • 
aoocI ,. .......... rile boenf: 

101 The .'Of'\IOrIltOn hat U.ctl equal 10 Of IfftIII' 
lhan I" IUCIl o( Ille propnclonllip Of panncnltip. and 
~'coodcnccd by ,-om W&lftIICIII' o( 1M allplio;anl: and 

lEI Alliiallth"cs 01 IIIe pr_onhip Of panneNllp 
were ..... ,rwd ptIOf' 10 incorporl""n Of .In M Wllnr ... 
by Ih~ .orpuraIiOft. 

Il' The board ,hail Clewetoll an allpli.:alloll IOf well 
Irander 01 Ii.:Cftw -hlCll .hall_ e.cccd one 1IIIIIIe ,n 
1ett,lh. 

Il' TIle .orporl"on .1Ia11 rco;ord 1M Intt,lcr .:e • 
IIrlQlt ,n lite ...... man,., a. prowl4lcd ,n 6Z-60IIZ. (or 
or..,nal .:crlu;';alC!o. C""" 1916 IAdJ. S.I. 0:11 •• z:. Il; 
Im • .:II. IOI.l; I"". 'II. G.l; 1979 •• 11. '''. ,: 1910 
CAli;. S.1. 0:11. "z. :. l: 1 .. 1 ......... ~'. 1. 3 • .&: T.C.A . 
6%41%., 

6%-6011%. RtcttNIttt .. "",nnle" ,,"--' ... -11' 
CII Any ~ Illus rccciwilli I -'ftlirlQlc or Iicmtc. or 
any raww&llllcmri". (rom lhe board .. ..u (ortllwitll hawe 
il recorded in lhe omcc or 1M coum, clerk or lhe o:aUltIY 
or In I" orrlCC o( lite corraponcIinf otr ... w o( lhe municio 
plllilY in .hictt lie is mppd in lIuJillCSl. and lite dale or 
lhe reconIinl tIIaII M cwiclcnccd 11tcmIn: ...,....,er. no 
IicmIed COIIInaor -kina ...., lhe tuClCf"isooct f)( 

eilt. I IicatKtI ardIillI:I or -li- ,ball M tCquind 10 
~ witlll'" _, dIrIL ......... oITociaL 

C%) n. dirk or It. applo .... t ....... oillcial 
,hall _ paid a (ft 0' _ dollar cSI.OO' for ,--. 
\aid arur..,.. •. 

'II, Uo"l lite IicIIIIM it _did. lhe ItoIdcr IlIenor 
sMI& _ curciIC M, 01 It. riaIIlt .... pri ...... 'Iwnie 
_fcrnod. and in ___ .... is _ to -*d 

witllia ell_C) _lis f_11Ie 11M. 0' w-i& tIIaIl __ .. aIid. 

II 

" 
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tc, T1M ~ deB of __ -, fit ," .... 
priu • ..,.;apu official sIIaII kftP III • ilooii 10 .. pro. 
.... for ," IM1IOM. • _,... list of lIw-ntlc:ue 
01 Ia- rftot'IIed " 111m. 10Ift1Mr ..;u, _. of am 
MIl ," dale oI.M nconlin,. 

Idl TM cm.rlQ •• 0I1a- MIl aIIJ renew" IlIcnof 
<AaII be roevrdcG as II'V"Idod ,n cacll COIIIIIJ ,n -1Iicft 
.M _raaor ftp.en III buIoIoeL. d""", .". 1_ 01.". 
licmse unleu IUd! conlraaor IS beln, MlPft"ased " 
allier a lic.-d arduIoa or mflJlftl'. (Acts .,7. IAdj. 
5.1 ... 11.12:. il; 191IIAdj. 5.). cII. "I. I. :: iapI. _. 
. 'IeU 1m IAdj. S.). cII. 9~. U. 36: 1979 • .:11. 7l. I~: 
T.C.A. 6106U.) 

Q+lll ....... ., ............... -A ..... 
_ IianM catir_ 10 ,... u, cmillc:M. loA. 
..,."., fit muUIMed. _, .. IUIMII subject 10 IIw 
nde and,......... of 1M bowel. IAcIS 19161Adj. 5.). 
elL. au. 14: T.C.A. 610614.) 

61+11'. ~ ......... ., ...... -TM ;.. 
_ of • cerurlQl. of liceftw sIIaIl be C¥iIIeIIa .IIM 
1M 1ICfSOfI. linn. or corporaaion nUMcl lhereln 11 m. 
Iii" 10 aU .M "11111 and pnw.1qa of • IicnMd c_ 
uactor -lIti. 1M JiQue _'" unnwokC'd or una. 
Plre.i: prowlClC'd 111M sucll comraaor I\U paid his 
JIriw ..... 1U and _ ... lias cmillcu. of Ia- in ac. 
CIIrII.- wtdI 61+111. IAas 19161Adj. 5.). cII. au. 
IS: I,". cII. G. I: T.C.A. 61""., 

61+1". ~. ( .........' ...,.,-C0f1l0ta0 
lions or pan~ _, m .... illlIIe ~ of_ 
1nCrift .................... _ II) of IIIe JlrillCiru of 
ad corpota&ioII or panncnlri1t is ill NSIIOIIIiIlle dIarJw 
of well buIa-. if IIIe c:orpont_ or s-nnm/Iip is 
IianreII as Iwftia nquimI of _racaorr. IActs "'6 
(Adj. S.). cII. au. 16; T.CA 61 .. 16., 

62+116. E-.... ., ----....... -4.) C .... line.. of ___ ... apin _ tIw ..... J 01 dw 

lWelRII -.II ........ ill ...... or -.I. .... ... --...... -~ ........ ........ 
I~t R-".., ... , ..... ." ........ ,.. 

~~ ...... -...... "---. ............. .., .................. . 
........ nponol.., ...... or..,.,.. ....... . 
a.. ........ .eII ., ..... &! t1w ..... _, .... 
quft .... " ... ..-,- 01 • fee 01 Rfly IIoIIan 
1S30.00t .0 1M _ ...... of IMIIowd. 

1% 
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tc, T1M .......... _.,.. uy -.I.ut iI .... 
--.... suiatacsory ....... dial 1M ___ ....... 
aU "'-'- _ "'01M _. or uy of iu __ 

.... -1IIUCIIIeIiIie f. 1M ......... ,., •• f 1M ~ 
_ liable for ~ IU. 

Id) II JAaU be .M dll., of 1M CSICV1 .... ~or 10 __ f," ...... -, ponwa IicenacG llawnder. of 1M 
dale of csporuioll of Iris nnirlQllt of ~ MIl 1M 
_ of fft Nqlllnd for iu _aI f. _"),ar: 
IIICII _in sIuIII be ..;Jed • laM __ III ill iii. 
_ of 1M ... 01 alllfUion of said cmillc:M •• 

tit' T1w fft '0 ....... for 1M _-'" • ..or .. . 
oI __ al ... IM_ ................ _ 
IIft'CGII II~' for --. _,. fit fraaiaa of • __ 
.IIM ~ for -.. .... ,.0: P"MIICd.IIowewer • 
IIIaI.M IIIUIftIUftI fft for. dda,.o _aI sIIaU _ a. 
~'IIId I.;';' ," ...... fft. 

an No __ ... bit QUalir .. '0 ~ a 
_aI Iio:mM _lien lilt IIu ben .n defavll.n -.,Jyinl 
-"II'M prowNons of Illis cllapl., for. pmod of _ C II 
JCU. aM 18 _lIewm.IM ... _or . • n orur 10 Q ..... .f, I&IIdItr 1M .... sllaU ~. a ,.... appliQt_ as 181M 
o:aJC of ," _-c of 1M onlJllal license. 

I tl n. boartI shall prornulpi. NIes and ~"'_s 
-lliell nlablbll un.form mlitria 10 , .. em IIIIt ~_ 
and adjllJl_ of .M .-.. _Nel.OII ,;Jauara. 
.-. .".aU, cIIuIonca.-. an4 ~ blluWtona 
of CBtiIicaNs 0I1icmM wlliclt an ..a,.n 10 -" bY 
IM"-"l. Sud! cnmia ..... aIIo ...... a ....... l~ 
idmufyia, IIIow limINe .... ""1 for _'81 .... IIUI, require a palltr cIepw of '""lin, by 1M boartI 
IhUJ IISII&I. IACIS 1916 lAd;. 5. .. cII. au. 11: I~. cII. 
G.4: 1979. _-ft. St. 6: T.C.A. 610611.1 

61 .... 111. CwUIIaIe ............... __ _ __ ...., ...... -Aft, .:enillca&. of Iiceftw 

issIIN " 1M IIU. boanI f. liceMinl conlracrors 10 U, 
JIftWG - ill M, brucII ot .1I1t anIIIIII Mniclt of 1M 
Uniled SYus. or .110 Mralwr ..c&II, or is QIW ... 
Mid ,..,;a. ............ ill f .... f_ and Itf_ liliiii 
_tl',.,aI ....... JllnNiI~ f_ ....... 
_ ....... lie lUll,.. 10 _al. dlalliIIw ~ 1M 
.-,- ot IIIe ....... f .... _ iIIllIia dlaptW.IActs 
It'6 tAdj. 5.). elL. C. II: T.CA ~II., 

62 .... 111. • ( _ • ' • ., Iu= ..... 
_-4.1(1) WIIenewa'., .--. Rna.. corpora. 
no. daMlO ... " ............... jund~IM .... 
........ ~.fraud. ....... ..... 

I.' 

• I 
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M/V,. maKOAdllCl ill dw pracUce 01 _1tXt'1II 011 die 
put 01 any penon. lina. or corpotUion ~ Iwft· 
IIIIdef &lid "'-II rile wit IIpOII ~ claim 1ft any 01 1M 
~"OOIftS 01 ~ ill Ilia _c ..... __ JII4 ..... 
IMrftHI wcII _-oun _y. as a put 01 ii, decTft .,. llICIt· 
_ .n sueh.:aM. 'C¥Mc 1M Cftt.(lC3Ie o( loemM..
.'"eh such ~omraaot' IS opcru .... at III. 1_ 01 die 
.roraaod ... 011 ....... 

III II shall bot .M dUI) 01 1M clerk ul 1M court '0 
_.(y .M CU\."UII'" ~caor OJ' .M boIInl ui ....:II 
N'to.:allon. 
, ,bl TIM "'-II _~ ___ .a 11.:_ .0 ant pcrwft. 

him. ~ "urru<"'''''', -_ .... ~ hot, ~ rc-~ 
.,..,.,ided ~ 1M _ben 01 die board ''Ole 1ft l.ttOr of 
_11 mu..ancc lot' .-1M board .... , deem ",ff .. 
acm. 

leI TIM cuaall~ dircaot' shall ornmedia.d" 1IOI"y 
1M M\:r",~ or SUI ....... M elen 01 -=h ~n.) .n 1M 
Slale. o( any re-oGCanon 01. Iicetow or III. ,ms_ 01 
• ,C'oked Iio:IftM, 

Idl The boIItd ,hall M" Ihe power '0 ,"ok. Of "'s
pmCI an!, hemM Of rmcwal .ranled b, •• (0' any o( 1M 
'caIOns " •• ed in III" scalOft. ot' 1o, • i.dute 10 o~c 
III. .erm' .nd ~oncsi.ion' 01 an, liclftM 0' rmcwal 
lIl'an.ed under Ille pro"ISIOns 01 .lIi, ~lIapler ot' any 
byla-,. rulcs 0' rqvla&ion, aGoPled 0' p,omulp.ed by 
il as P'O"Ided in 6%+101. ot' rot' ... ioIaIlOft Or.M .mIIl 
or any liclftM. 

Cel TIM board shall in ~ Q5ft Wore llann. an, 
char ... ~SI • eonlrao:lOf. lum"" • -nllm eopy of 
• lIe ,1Iat1CS aplnSl 1M acaucd. mellI4in. IIOIICC of die 
1'- and place _here .M chatl" wtU bot hcud. and Ii" 
rnaonablc opponunily lot' 1M KCUMd '0 bot prnnl 
an4 oller an, cYl4aICe M may -ISh, TIM acaucd shall 
11& ... he rillll 10 an a&IOfMJ il he 10 cIaora. 

cO The afllrmuM _. 01 • IUjamy olllle IIaent 
shall bot necnary 10 _k. or ........... Iicetow ", 

_al. 
III The !lOUd "..., m_ 10 __ or,... a .... 

10 M,...- .... ",-...-- r.1ac' 01 ~ 1ldib1'.I8d.,........ : ' _ .......... 
.,.11 rwpnt 10 appIic:u_ 0( lie.- or _ •• ____ 

.- of. leiony. &lid _, Deller conCIuCl _1IidI-.D

..... .".opeI'. I,....... ", .......... or 

...... ioa of die _ .... lAm I"" l.lWii. S.). dI. m. 
19: I,,". cL._. ,: 1m l.lWij. S.). cL Itl . I: T.CA. 
61 ..... ) 
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62+119, !'If"''' ........ _ ... """' Ie ........ ......... -C., All udIIIucu &lid CD",,"" prepumoc 
pWu and spearlC3l_ lor _k '0 bot conuacted in die 
s&alC. or _Iwft .M _k 10 be doM II locaIed .. die 
_c. shall .-I1I4c in .heir .lI¥i&a&ion '0 bodcIcn. and .. 
Ihcsr spearoca&ioftI. a eOVI' or ..... cllapoer. or IIICII pot. 

.iofta lhereol. as ate deemed -YIY '0 COft'feY '0 .M 
in .... ed bocIdcr .helhCf M " • ",idUII 01 tins .. _ or 
Il0l. and .helhCf.I ........ 1IaI borm ............... _ • 
• M i.l_ lhal il -oil bot necessary IOf h.1II 10 silo
........ 01 • ....,., belore his bid is ~ed. 

ell, The ardIlIC cw m .. _ shall dirca .IIM 1M 
Iic:nw number. ftPlrar_ dale. &lid lhal IIIUI or 
clauoroca&ion appIysnl 10 die bid. appear 011 1M 
CftOOdopr ~ die bid. DeIlcrwiM die bid ...... _ 

be CIpIIIC'd. 

ccl ArcIIiII'CIJ • ....-..n. ancI .wwdial - ........ 
public ..... .", ...... 1.00in, .0""""" Ibis MCIiooI.,_ 
,lIapIcr shall bot penalized in .M _ manncr .. an, 
~ UIMIcr 61+1%0 -ho KCqIQ a bid (rom. pcnoa 
.110 II IIOIliccrucd ill accordaIIce .illI 1M prowiajons or 
.IIia clla",er. CAe1l 197'IMj. S.,. ell. au. ::0: T.C.A. 
62:6%0. ' 

"2·""!U. r ... ull" (w ............ -1;01 .'nv 1'Cf'C)1l. 
Arm or _'OI1IO,.11Oft .ho mPift or o(len .0 cnPI' .n 
~onlraaln. .i.huul • licaaM .. requited by SectIOn 
62+ 103. or .ho .. iolalft IIIe 'CfInI and condiliollS or 
uy Iiaft. Of , __ aI pu&cd by IIIe 80IIId pursuallllO 
Ihll dIaoca-. shall be MIIIoc 10 • liDe 01 _ leu Ihaa Ii~ 
III1ftdred doIlan .S~ nor _1twI.ft fCIWI\.IIO-., 
or 1M 1DCa! _'On'fKI or bid _til. -hicllcYft is 
ara.CI . 

Ib) Ally penon. lirm or corporarion .ho ICn'PIS • bod 
in ansi or I.ml,.r ... lhouand dollan 151'-<1001 rrom 
• eO.llfK1or .ho islIOIliccawd. -ilh a~c cJaui. 
rac:atiou ..... lurrocicftllllOMlarY IicniwiollS. ill accord: 
_ willi 1M "",,,iIiotu or lilia cllapoa-. shall bot liable 10 
a r_ of _ InlIIIan _ IIIouand doIlan (SI.OOO) nor 
__ dIaD nyC lb0uua4 doIIan ISl.OOO). 

eCI No orrlCial or 1M s&alC Deller IIWI or 1M £)cpan. 
meN or Transponaaion. ,. an, po!ilicalaubclivisiott or 
.be Kale. sIIaI1 isauc • pcI'IIIiI or __ ork onIC'r 10 

., ~ IMmOft.IO-.....r '.-aa.1IOIesI 
sIIC8 ..."..... hoIdIa Iio._ • a ~ __ a ... 
",optiMc dautflcuioM .... IIIfr.,.,., ~ Iiaoiq. 
liorIa. in -au- willi 1M ~ of dIiI d\aOIcr • 
Any sucII orflcial ...... iq IIIia wbMcrion shall be wll
jca 10 J 11M of _ leu ...... _ IIIouaanCI 401.." 

., 
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CSI.OIIO) __ thaa rIM lhousud doIlIn 1S'.lIOOI 
upoaconVlClIOll. IAcu 197teM;. 5.I.cII.Ill.%I: 1911. 
~11.l99.:: 1911. cII • .wr.:: T.C.A. Q.QI.I 

6:+1%1 .... _ ....... ., ..... -n. 
boanI WII .ftqUlft .1110 11M idcIIUI, of ... , pftWft. tIrw. 
00" ~0flI0RI- ~1111 UIIder 11M a-nI cIauor_ 
11011' 0'- Ill" eIla,"Cf and sIlaII ptOIC\Il .... , ~ 
linn. or .:oIlIOR'- W1OiaIlO, 11M _asioes of tIIiI 
~hapc". IActS 1976 1M;. 5.1. ell •• u. u: 1971 CMj. 
5.1 • .:11.906. ::: T.C.A. 62-6U.1 

6:+Ill. I.~-falln order 10 _11M effec. 
I;". nf-' of lhis eIlapc". JurisdictIOn is ~_f •• 
rwd Oft 11M dIucay _ of tIIiI __ 10 pam ift~ 

In.c mM( apiea la, ~ """. Of carpon&ioa 
undenakan. 10 maaac in 11M t:OtIlraaan. 1Iusi_ .. 
• ioIa&ion of 11M ImM of Ihit ~""PC". 

Cbl 5u.:h inJUIICIIIIIS ,uit sIlaII be filed in 11M _ or 
11M lilli_ or T __ reIaa_ oillM boanI feM" .... 
ina conlractCM"S. or any member lhereor wtlllou& bonG 
betn, requ.rwd for ~ion of Ihl suil 00" reM" 11M IS

.-or in,IIIICt_. 
C~I .... n~ UDftlSCS '"CUrred. such as dcposnlOllJ. Inod 

nllCllWS. ~lorM7 ica. required feM" IIIe IIrCIMCUlIOn suit 
>IIaI1 be jIaId .n IIIe same manner as ocher "DftISft III
~urml by 11M board. CAcu 1916 CAd;. 5.1. ~h •• ;z:. :3: 
T.C •• \. 62.Ql.1 

6:+ID. 1....-, _ ............ ..--.. ;.. 
...... -A ~O._I 1IfOIIIiM. aa-a eM" undcnIand· 
inl in Of in con_iOft -itlt ow coIIMtn.llo a COfttna eM" 
..,--ml relaai .. 10 IIIe _ruct-. ... _iDft. ,.. 
pur or IIIaInlCIWICC of a buildin .. scruaurc. appur. 
lenance and appliance. iacludin. _in .. demoIiciDft 
and c~oalin. conneaed IlMrewilh. lIUIIIOft.n. 10 itt
derMif, Of IIOId llannlas 1M PftIIIIiMe apinsc IiaIIiIIay 
feM" cIama..,. ansi", _ or IIodUy injury 10 ~ eM" 
cl.alnq110 pntIICft, c:aUMd by eM" rauI_. f,... 11M tNt 
ftCIliacnce or IIIe promiIee. Ilia ..... ow ...-,.... _ 
inlkaulilce. it ...... public poIicJ and is ooid .... 
_r-*. (Acu I'" (Adj. $.1. cIl.ll%. ZA: T.c.A. 
62":'.) 

62Ao1J6. ____ ... _ ........ _ _-
,..n.r .... __ ....... .,_ 
SWbe ....... __ p ·1..,tMII ..... by ... 

....,.." reM" 'M ...... ., .... ·.i • 11M ....... 
___ of ....... r. Iia-. 1M tIM -., .....-. 

16 
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(til TIle _jill'" or ,1M .,.,.." • hit ..... _ 
.. ,. mvn.c sIIaIP ... --.. _ 10 Md _Y .. . 
.... .., ....... _...., feM" IMpuI1IOtI or. 
,........ udiI. 10-1._ '0 ,1M _rary __ halud· 

... cAm ""'. ell. It'. P: T.C.A. Q-6U.1 

62+Il5.,....... ................ -Tlle~ 
or 11M UnU_ AdaIinisuui ... Proceduns Aa. ~. 
,. of &i&Ie 4. sIIaIP ..,.... .. __ III&! 1IfODd
~ tIM ...... and judicial ""'- of aay _ 
___ '- *fiM4 ................ IIIiI 

cIIapuor. fAcIa , ... ~. ea •• II: T.eA. 162~ 
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TABU: OF CONTENTS 

O6IG-I •. OI A~icaIlOft rM LianM 
06IG-1 •. 02 COfI.'idcra~ of AppIica&kJM 
O6IG-I •. Ol Spcorial Mcftinp 
O6IG-I·.CM Silnat"'cs on Licemes 
O6IG-I·.OS ~ Li._ 
06IG-1 •. 06 IlciNw_ or I ...... Ucet. 
0610-1-.07 Ilepealed 
06IG-1 •. 0I Cbut .. or A&ldresa ew orran 
06IG-1-.09 Cbut .. in Mode or 'lpcra&ion 
0&10-1·.10 IlCIWWai or Li._ 
06IG-1 •• 1I JOInt Ventures 
O6IG-I-. IZ CcnenI and Specialty Ciauirocaliona 
06IG-1·. 1l Monetary LimiwioM 
06IG-1-. I. Ilequesl rM Cbut .. or ,"1auirtcaliofts ew 

Limltallon 
06IG-1-. " 1lC"_ and AliillSlmenl or CIas."rocallons 

and !Iotoncury LimItation 
0610-1·.16 Oulline or Clauiric:a&ioGs 
06IG-1-. 17 IlEPEALED 
0610-1-. 11 Unlaw(tal Biddinl 
06IG-1-.19 Owil PcnaI&ia 

0610-1-.01 ",.. ... r ........ .Any a~icalion rM 
a IicmM as a COlllrKlM tAaII be accompanied by: 

lal a non·refundable rft in lhe _nt ftUblisllcd in 
Tcnnes_ Code An-.lcd Section 62+111 ; 

Ibl rdcrmcco rrom an archi&ca Of enlinecr. batik. 
_lenaI dealer. concraacw_ and pal o:IiaII ew 
r_ anployer; and 

leI a QUlSlionnairc r_ cowennl Raanca. equip. 
IIICltI. UId aperialcw. 

0610-1-.02 C •• I ....... ., A". I .. 
III All ~ioas rew lice.- will be --... 1& 

che rqular _iltp DC tile ....... Sud! _inp ....... 
be held In Nullrik. T-. ia abe __ 01 
January. MardI. May. Jutr. Scpcaaber and No. br, 
~.~. II_abe lIou1I_yd\ulp tile ... 
lion or IIIftIinp u iu ---.. AIIIIIicanu will -a... 
adequue _ice of any JUdI ..... 

II 

.. 21.04.1 
91111B 

(2) AI DCII rqular lMCIin. 1M 80enI will c-'dcr 
appIicNioGs whidl Il10 .. bem properly _..,ed MOd 
~ ia the OffIce of the 80anI by the Iwallied, 
..... day of Ihc pnadiq ~. 

C) Applicants woll be _ irocd or 1M dal~ when IhC")l 
shall appcu berOft 1M Boatd rM colWdc1aloon or Ihe" 
~iCl'l_ lUoy iadiwicl.... ptoposan. 10 en.... In 
_inl as a sole prDtIricIonhip IIIIISI appear per. 
-.u,. befOft the Board and cannoc Il10 .. represenla· 
lion. If Ihc ~ is a pannershlP. U ICasIl one or lhe 
panncn shall ...., befOft 1M 8oanl. Ir the applicanl 
is a~ ... ofrlCa' ew __ h a powCl"oOr. 
UIQrMY 10 ~ the ecwporaIiM.,-MaIl appear. 

0619-1·.03 s.-w ~ Special _ittp of Ihc 
80enI may be IIeId U 1M call or the Chainaan _I\ca re. 
QllCSlcd by a& Ias& IIvft III Board members. 

O6IG-I·.CM SIt-I- .. UD.a. TIle ".natures or 
lhe Chairman and Secmary Dr the Bow \hall \lot. afJls· 
cd on Driailtal and _AI ccn,r_ or I~ 
06IG-1 •. ~ ....... =_ 0.-. A duplicale ccnlOcace 
or licDIc ~ be lSI .... by the Boatd llPOli nceipc or a 
_ritlD ,.... --.anied by a rcc or len dollan 
CSIO.CXIt. 

0610-1·.06.11 I ... of • ......, ........ Any 
I~ wl\icll haa bcome in"aIicI becal&lC or r .. lure 10 
_d the IicaN itt acconIanec with TeA Sca1llln 
62+ liZ _y be rcitlstaled widlitt one (I) year rrom 1M 
cIu.e or iawance uPOn submission or a new applicallOll 
and ra. 
06IG-1 •• 07 .......... 

0610-1·.01 a-e- of A .... ,... 0f1Ieen. A licensee 
shall _iry 1M orro or the 80anI in _nlln. w"hln 
chiny flO) days Dr any diu .. or addresa ew lin lhe caM 

or a CIII'pOnlion) orllccn. 
0610-1-.09 a-e- lit ... .,..-.-. 

II) W __ a ,.".a'IIIiIt IiceMcd as a conclKlDf 
discoIwa. _ r __ bcr or the panncnIIip ...... 

runlMr lIIIdmaIte ---. "'- liIia& a _ .... 
ptic:Mion will. Ihc 80enI and naiwta. a Iicusc. 

1%) In cae or alllCrJCf. pun:iwM by _aoekllolrlers 
or 1M -iOriCY __ • ew,.....azuioo punuanc 10 a 
bull",,*, prctQedia .. or any corporaaion cnppd ill 
COftU'aCIina. the corporaaion sIIaII make writlCn appIica. 
IiaIa 10 1M loud and oIIIaiIIa _ Iicauc berllft rllf· 
IMr lIIMIcnaIIilll _iIIl. 

19 
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()6II).1·.IO ...... ., ~ "'" pcnoa. form 01 
corpora&ioII Oainaa 10 _ a lice-. sMII ........ 
plicalioa 10 law &o.nI 011 law prao:nbal r_. The .. 
plicallon sIIaII br _ ..... b, a f--a __ 

atlaled 10 bl' a public ao:counlaJll or cmifled public ac· 
.'OUnlanl: cuqIC. howC"ft'. lhal it" a .-..&1 applicanl 
'eqllCSl a rnonnary lilDiwiOll o( _ million cIoIIan 
,SI.DOO.DIlO) or leu. he ma, SlIbtnll a nocarizcd SIal.· 
IftCftI lhal lhe .nrormalion conlainrd in lIis fmanaal 
II.Iemenl is IrIIe and correct 10 .... baa or his .. _led.,. and belief. 

()6II).1-.OII J ... y __ It. ;0;", y_1Ift prowida a 

means bp _lIoc11 IicaMd _rao:aOfS ma, _IIiM IIIcif 
1IIOftClat) linuwions .n onIcr 10 IInclcnalLc a &at .... pro. 
jc\., I ..... DCII -ou1rJ 01""";" be abk 10 1JCI't"_ as 
WfjUaIC conlf· ... '_. ~ ~ __ ,or ma~ pen;";"I. in a 
joinl yCftl..,. links.: 

'a' he is I;':mscd in a ~iaoilio::al_ _Itich k a 
nc..~~ry and .nlcvai 11811 01' 1M 100ai PNJCCI: and 

lb. lite monetaJ'1' limilallOll on "",II .:laI.oif..::aliuft is 
eq .... 10 or ,ralft' Ihan Ihlf portIOn of the 100ai .:.,.. of 
'he !lr0)«1 .nyoly ..... hal ~1a.oi.io::aIlOft . 

U71Q.1 •. I: (~ .... s,.aaac, (.-..;nnl ..... The 
Board "'ill IIlIlillf .he ,~ .. em 0" .'Cftft'aI and .,...,.11, 
.iaSlaf..::as_. 01 ._raclm. '" ronll.n Apprndi~ A of 
Illis ruIe.~. in yjew Ot"11Ie ..... -rasin • .pa'ializa.. 
lIoa and Iccltnolosio:al aG"_-a ill IIIe .'OftII"""ion in
dus",. IIIe BoanI_11Ie "-"110 dc1*1 t"rom lile 
.:IaI.<if..::asion s1II_ in appnIIIrialc indi ..... QIft. 

" .:onl,...,,,, lio:l'MCd in _ Of more ,ub
... lauif..::as1OftS undorr a pnenl COMIl'Uaion clapif..,. 
lIOn ma, pcrI'_ .orll in such sub-.iatoiflQlionCs) 
undft' all)' Oil1ft' ~ ~_ion ~iusilio::alion. pro. 
wiclcd lhal such .or .. : 

la. is __ _.11 _bIiIIIcd .... &lid pro. 

.:cct_ ia lile .'IIIIIIrunion ~ and 

Ibl is ,......10' ........... --..10 ....... 

~. for I*1IOID 0I*'1I'IIIininI11Ie dMlif_ 
lionI in _1\idI an ........ qualified 10 ....... _ 
!loud _ill priIunIy ___ ....... 01 _ law ..... 

cam: 
.., Ua .............. I" cluaif ___ ,.. 

~: ell .......... Iir ..... "'loIf-._~ 
.......... _I f,.. _!lid'" ~ iI-..d.ICIC 
and "' .... Ior ... , ..... , 10 ....... 1 law ~ 
.......... for u. cl8uir--.......-... .... _ .. 

.:0' 
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pcrimn 10 opnaI. such equipmml. T1Ic .. ~ .. 
01 an ~ wiD be CDMidft'rd 10 br I'" of _ or 
- of law penMn in law caoc or a penMnftip ~ 
-: &lid _ or _orilleofrtcm ... law cue or a cor-
poqa. aCllllicanI. 

1M8I).1-.U ~-.., ........... 

III CicMraII~. law monctaJ'1' limilOlIlOll placed 011 a 
dauof_ion of a liccnsc _ill be dnn-mincd as follow<: ,a. FOI ~S !layin. al IcasI Ii". I~' l'ftft or 
dirm capennce in such ctaui( __ .. no ~ 

~ witll ""1*1_ ..... ~I._1cua-
0(: 

I. ,_ 'lot dtne IIIe III!IIIam'S _ wonJt: or 

:. len "ot .... die ..."alcu,', _lIint c:aP;laI.· 
lb. For ....... ~.!laviq at __ 6'fe'''~ 

0( dirftl npericnce in IUdt daalflcaaon, and 110 ~ 
pamH dcllcicncy -ilh rnpa;t 10 pianl 01 ... uiPGtal. 
INI willi Iirnltcd _lIin. QPilai. IIIe IN8Ift' 01: 

I. 1m "0I1~ lile ~io:anl', wOIkln. o;ap.W; <N 

%. Ilt"ll' pnam 1!'O"'t) or law ~ican'" net -onll. 

I':' F", Oil1ft' applicann. a '"- amounl ret'lcClin. 
IIIe dcI- 0( lio:ii of "~ ....... or eQuipmml. 

1%1 Lnlen of ~Tftlil and indcmllillCS 'Of! f_ fur. 
IIIIIIN by IIIe Ioudl ma, be ~'OIISldft'rd 10 taN a 
IIIOIIeIary lilftiwiuft. Lellen ot" ",,"il _" be added al 
IIIcit rull Yaluc 10 IIIe 8ppIica1ll', _lIin. ';'piuI. CNdit 
for ilMlcmllilie _iU be limiled 10 lirl, pm:ml 1508'11. 

·currml .oa. IcSA currcm liallililie. 

.31 " loIcnno.~ of 1m pm:ml 110-•• _.11 be allowed 
Oft Ihe monetary limuarion pla:td Oft an,. ~-laui'io::aI_ 
of a linn>c. 

I~I SubJCI.'t 10 ,u.:1t IcMcnno.'C. no ~_raclor .... 
......... or oUft' 10 cnpp. in all!, JI'OIC'-' 01 -"ichlne 
~_ 1 .... 1oodi". aM "'Ierial and labor "urntalltd IW or 
1""",-,, _her _,"Oil1ft' 1IIalllll, _Mr._ad 8:'l
.......... _ ....... _ lor •• r Iio:cnstd ia _ 

1"- _ct.Micatioa. _1Ii.-u __._li-' 
....... 011 his IiatN. 

-.'·.1 ........ ' ........ ., .................. 
.... A ........ ' .....-1 .. loud 10"---_ ... 
sion or IIi. cluuflCalioalsl and/Ol' _a", 
lilnilationC"aI an, of iI~ ......., _lap. Such ~ 
shall 1M .... bp 1ct1Cl" __ 1IicI\ W!I be --PIIIIitd bp 

IlnuciaI.. .............. and, apcrinocc QI_, ac-
__ ;II 01 no __ I ..... 1_ III _lis prior 10 lile 

11 
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... oldie,...... n. ..... _ ... .-Md. die 
orne. 01 die ....... by die IweoaJI 12OUI) da, 011'" 
~"""'lIIot __ ."'icillO"'_ 
....... fiDMCiaI _ ............... 10 ." I 

JIIlIIIIc _,·,,1' aapl. ~, IIW if die No 

qual_ Iimiwioa iI_ JIIiIIioe cIoIIan ISI.CIOO.CIQO) or 
1cSI. lIIot ~ ma, ...... 1 a -n.d 1IaI_ dw 
I'" .f __ coo&ained ill lID IlnaDoU __ I iI 

InIe aDd CDrnClIO lIIot .... 01 lID u-.... aDd belief. 

(611).1 •• " ....... .. .. ..- el cIoIooiIInIIoMI 
.... --., ......... TIle Board me, req~ I .... rmucial __ .. suMill_ by COIIlraaon in __ 

juncl_ willi .. ~ioft for _AI or alicalM or a 
nq_ 'or diu" of dulir_ioo.m or linliUlioIIU) ... 
CUIaiaed by I'" ComJllroller of llIe Traswy or lID 
... .-_ ~&alM. TIle ...., me,. because of I'" resuIu of aft allllil. chuainl finucial COIIIIiIiofta. or 
aft, «Miler rn..am f_on: 

II) Nquin .... sulInIiIIiooI 0' addilioolal fInuIciaI iIt
f_ prior 10--. onl _AI ~ioftor,.. 
qual for cIIan" of elasliralNlf'UI ~ lim.wionls,: aad 
Il) .:han .. Ule ptICBl ~ '~I' cJasllroaUClftS or 
lIIOfICIaIy limi&uiotla of an, licmw _/len ill .... JIIlblic 
jnlrrcsl. H __ , ... fOR cllanl,nl ad..,.,.., I'" 
~1assor_lCIfIIsl UIdIor _uy IimuaI_s, of ... , 
1icmM. I'" 8cMnI sIIaII afford llIe limINe I'" CItIJIIW. 
IlIn", f~ a harjnl 10 sIIow callK -II, sucII actiott 
sIIould _ ... "ien. 

21.04.3 
91111B 

-" •. 16 f~A"""""'I'.u)iI"""" 
by dtIfti". .... ICllt IlIenof ia irs ftIIinI, aad sulloli-
IUli .. iaIad .... followtna: 

IA) OUTl.INE OF CLASSIFICA nONS 

la' RaMkalial 
III, CCIftIftWfCiaI 
leI hlCl .... nal 

Ii, Buildi". CAiepInft 

la, MarilW 
IW"_a. Docks. H.,1Ior IIIIIIfOI'e 
IIImIS aM Tcr~, 

fill T_net ~1Id Sllan 
10:' E_n alld P_ Plaftlt 
Idl 0-.. Oiles. ~ and Caft&1s 
leI Min .... Sowf ... _ L:..,.,......,... 
If) Oil FiItd C __ 

II' Oil Refinena 

Ii, Heavy Calcaorics 

U) HRA -Hi",_.,. Railroad aM AI",,", ConSlF\IC. 
110ft 

la' Graclinl alld Orai ..... 
Ibl Base and Payjnl 
10:' IridIC" aad C .. lwerts 
lei) RaiIrOIIcI C_TllClion aIId Rclaaed herm 
Ie' MiKcIIaneouI aad 51*"'1, 11_ 

.. , MU -M1IIIicipaI aDd UtiIiI, C_ 

Ia' UndcrarouM ..... 
III) Wale .... s... "-as", ~ 

DiscIo_ 
Ie, GnIdiIIt ad DniIIap esa-a IIId 

a-Is) 
Icn .... aad ...... 
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I" Me -to4«IIuIcaI C_raniac 

lal "'-' ..... 

161 E 

Ib) PrOCft. Pi,." 
Ie) Hall." Van ... i ... Aor CCNMIitianilll 

and Rdri,enI._ 
14) S"",,1I1en and r ... ,",,_.Oft 
It I I_lu_ o( Mechanical' Work 
10 PoUlilIOn COftII'OI 
III Pncvnwic T..- 5", ... 
III) TCIft\Mftl ..... C_rob 1f'nNmMICJ 
Ii) 800ler C_1I'UCIioII ud Ilcpun 

ta, Ea.ctricaI T~ LiMs 
Ibl EIcIncaI Work (or .... ldiltp aItd 

$INCI_ 
te) UnIIcrJIound EIemic:aI CCNMIIIII , .. 

sWi&tiolt 
14) Soland and Iltl__ 5,..CIII.. Fire 

DeI __ 5, .. _. SilP'ai and Bur· 
par AIann 5",,,,," 

If I Eltarical SiIftS 
10 T .... Lina and 0IIcI. 
til CaltleT.V. 
till SlllIIIaIiIIN 
Ii) Eltarical TClllIIII'aI ..... Conll'Ols 

A. laadcMial 

"l ....... IIuiIdIItt -..clotS" .. 
IIIow '"'- .mea _ ....... 10 ---.. 
_ t .......... or ..... 01-. ,_ IIuw 
or (_''''''''''''''''_''''''''1 ___ 
iII ..... ud~_._._aajoe 

IIIInwidI. 

LC-ana 

A EI ciaI IIoiWiIII _ II 
.................... _'or.--. 

.21.04.4 
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treCIiOft. ___ .,...., or cIanoIkion.' M' .......... 
or __ (or _ ... o_,-r ., III!e ...,.. 
pullk. 

c . .....,.. 

A COItIr.csor IIItde IIID clusirocu_ is 
MlIIIori&ed I. bid Oft and ~_raa '01' ,''' _ioIt. 
aIIenaioe. rcpo;, and 4cIDOIiIioIt 0' INildlltp ot "rue· 
1_ \&I11III (or iltdllllnai peod_ and MrYice. well as 
_11( .. ", pIuu. 

I. "_a Traa_. 
1. Carpaw". F ...... aItd Min-k 
J. Drywall 
•• Floor CDOrCriItl 
, . FOIIItdM_ 
6. C; ..... Wi .... UtCI Door C.,'bIrUCl_ 
or. 1n. .. "",iouI_ RenaalOllal E"wpmcnl 
•• LaI .... Plurer ud 51""0 
9. M~ 

10. ~ and MiKIf .... _ Metal 
II. hiIIlllt .. IMft'IOt' Dlwrain, 
11. RoolDecU 
IJ. Sil. and SubdiYisioa ~ptItCIII 
I.. $pciaI C_iltp and w .. crprootln. 
I' ...... T_ and Marble 
16. IlIJOIIeIioIt 
17. E .. aaOn. Esulaaon. and DuIIIbwai1en 
II. Ena_ and Fabricaliolt of 51NC1ura1 SIft! 
19. C_Tft. 
:0. SIMft MeW 
%1. ROOrlll1 
n. COftW.,on 
1l. SudbllRial 
:.. GoI,e--
U. T_Couns 
%6. s---. Pools 

7:7. o.u.. ""' ..... 
2I.~ 
Z'I. Uo t .... 

30. F..aaa 
) I. o-oIiIioII 
l1. MW ....... 
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A. Marme 
IWIwws. o.,cu. HarM ImlNo._au 
and TmmnaIs) 

B. Tllnnel and Shaft 
C. EnerlY and Power PlanlS 
D. Dams. Dikn. LcYCft and Caaab 
E. Millin. SlIn"ace and UndcrpouDd 
F. Oil F"1CId COllAlruaion 
G. Oil Rcfineries 

I. SIru..,ural Sted Em;lion 
:. Towct" and St..:k COtIstruaion 
,. FoundaliOtl COtIstruaion. Pile on.tn.. Founda. 

110ft Drillin •• and Stabolizalion 
A. DctnoHiliOtl and Mooocmcal of Struaures 
, . ('1cann •• Grubbin •• Snallln. and Rip hp 
6. Sliprorm C_TClC SIru..,ures 
"1. Rillln. and CraM Rlgin. 
S. Weldin. 

A. Gradin. and Dralnqc 
IncllIda .,adina. draiftap pipe and stnac· 
lUres. clcanft. and INbbina. 

B. BaM and Pawift. 
I. BaM COtISlnactioll 
:. Hoc and Cold Mia AJpiIaU 
J. SlIrf..:c Ttalmcnt AJpIIaI& 
A. <:_c 'a"in. 

C. Bridaa and Culvcru 
I. Paintin. 
2.R~ 
3. DnaoIkioll 
... 8ridp Deck o-ta, cs-IuI) 
,. Guaia_ 
6. Colfera. 
1. Sleel Enctioe 

D. IaiIro..t C_1IICIiaa and .... a-

21.04.5 
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L M~ and SpcaaI" hems 
I. TraffIC Sarn, 

a. Pa_Markm 
b. Sianin. 
c. Guardrail and Fencin. 
d. Anmualof'. Sipaliullon anll 

Roadway Lillllan, 

2. Landoapin. 
Includes wedinl. soddinl. pianlinl. ana 
chemical ....s and Drush .:onlrOi. 

J. Pavemenl Rcllabililal_ 
Inc:lude prcssurlr InJl""'" lrindin, and 
pooorina. .-oncrftC JOtDI\' and 1I1IC!cr· 
~ 

0&. Wei DriIIin. 
,. !IoIi~ CO .... TClC 

Includn ..... a1k\. dn'cway_ •• wb and 
,UII". and bo .•• ".en-. 

\tU -\tunia.,pal and UlililY (""on"tuo:lion 

:Iotllnia.,pal and Ulilily"Construclion Inc:ludes all 
'IlPIrt",_n. laM. malcnais and eqilipmenl 10 .-omplctc 
undlrf.round papan ••• at" and 'leW" !'IanlS and \eWer 
~. aradin. and drasftallr. and pa"ln. lunllru 
mlnc:acd 10 ,pccirlC area named.) 

.". Underpound Pipin. 

Fumish su~. labor. malcrials and 
equipmenl 10 complctlr all undcr.round pipln. (or 
mllnlCipai and ulililY collSlruction lunless mln..ud 10 
,pear" area named). 

I. Gas Distribulion and Transmiuion 
Lines 

2. Sewer Lines. Scorm Drains. Rcllabilica. 
lion and Slruaures 

3. WaacrLina 
0&. UodcrJrOUad COIICI,!Iil 

•• W .. er .... Sewer PIuu and Sewer 
DiIooaaI 

C. GndiaI .... Draiaqc 
Includes andiDa. ...... pipe and _. 

lin •• cS.riaa, .... ""tibia .. 
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D . .... aDdP ...... 
I ..... C_ftlClioa 
!. Hoc aDd Cold Mia ~ 
J. Suriace Tr.a_ AIJIMII 
.a. Concrne ,._ 
, . Miscella_ Con..Tae 

Incillda licWwalks, IlriW"'''' ~.,.,.. aDd 
lunft. aDd 110, C\IIw..",. 

A. Plumlrinl 

B. Proms l'illinl 

C. Halinl. Venlilatinl. Air Conditioninl 
ud !tefri._ion 
I. Solar HVAC 

D. Sprinklm ud Fioc "'01 ..... _ 
E. In.ulalion of Meo;lWIio;aI Work 
F. Pollution Conlrol 
U. Pneu_ic Tube S",em. 
H. Temperalu,. C_roIs IPneuII\uic, 
I. Boiler COIIIIftICI_ and Rcpain 

A. Electrical TruumiuioII U-

B. EleclricaI Work for IIuiIdiIIp and Struc. 
IUns 

D. 50IIIId and 1 .. _ s,. .... F"n Dfter:· 
Iioa s,.- SiIMI .., ...... AIuw. 
5,... 

Eo EIIariaI SipI 

F. T ..... lJMa .. 0.. 

G. c-*T.Y. 

H. w. ...... 

21 

21.04.6 
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s ~Cs-if" 

A. .......... MaIcriaI Handlinlla-int . 

I. In.orWr 10 be oIilible for licensure in 
IIIia ,.,.,aaJ1, clauir_lOft. !be appli
CUll shall furnisll ewiclence salisfKlory 
101M 80enI 11'81 llIe appIicanl has on 
iu aaff .. IaI& _ II' cIcsIpa&cd 
emilio," who .... .:omplctecl M 

· AMIe ....... I_C-.nT .... 
inl Coune appIOWeII or ~ e., 
!be Uei&ed Scala Eawir~ Pro
IlIC1ioa AtcIIC7 CEPA)' 

%. A ~"OOUKIor IIo1d" a 1 .. _ in Illis 
'CICCiak, d.s.~r_ion wu.. as a .:oncIio 
lion for ~aI 0" qacIIlicense. require 
iu dcsipWed emp!oyftl. , 10 keep 
allras& of aU applio:allie EPA require
menu 10 insure .. ,.ate of IIIe an·· II_ 
dlinl and remoorin. of malcnais ~"On. 
I:aiNftl ubnlOl. 

J . A __ shall. -/Ienewer wDfIl in 

"III ~IY da.uiralion is in pro. 
IftISo hawe pII,ucaUy .. IIIe iob tile .. 
lease _ .,, suo:II .... ecl an"..". 
cIirea1, ~ for Ille _!L. 

.a. A _netOf shall _if, IIIe Board of 
an, awioft Iodpd apinsc il. or any of 
ill empio,as. relalM 10 _k in Illis 
'pcr:ialI, ~1assir_ion -itllia CIO, cia!" 
of f'IaiIIl of !be dwioft. 

5. Tllil --'_I .... \aile erfllC1 011 
JU1U117 I. 1916. 

CJ6ID.'·.I'7IlEPEALm. 

""-.11 u.w,.. ....... -No ..... flnaOl' cor-,..... ....... _ II pnIjIIC1 wCticll ___ N_ 
I ...... •• , • .,.., in T.C.A. I 6Z+IOZ) wit ... II 
.... _ ..... , ........ « .. wioIaIio.s of ,1Ie_ 
... -.IiI.ions of ...... aa.. .... be ........ ,., 
_ '01' !be tII'O;.a. 01' pa"Iailled \0 JlUliciP8W iIt 
any ......... of dw projllC1. 
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0611).1·.1' Q.II ........... 
III The BoanI .... y. ia a Iaw'uI pnICftdia, -..aiaa 

licauitI,lU dcraaed ia lhe Uni,orm AdmiIIiIcraM ~ 
ceduRS Aa). in aOdiUoe 10« in lie!! 0' afty 01_ lawlul 
disapliaaty actIOn. assess .:i-il pmallia apaDS! afty 
lic_ 'ouncl by lhe 80arcI 10 k ,uilly oi any 0' lhe 
.:2U.ICI _~ ia T.C.A. I 6:06-lIl(allll: 01' ,~ a 
'ailure 10 ~ lhe IcmIS ancl condiUoftl oi any 
1k."lftM 01' _II .,..,lnI ."... T.C.A • • Q.IOI CI 
seq. :)r any bylaws. ruin ~ reaulalions &dope ... 01' lIfO-
1n ...... 1d by the BoanI. Of ,« a _ioIaIion 0' lhe Imlli 0' 
any licnuc ia ac:otdance _ilb II!c 'oIlowia, Jdledulc: 

V"IOIa&ion 
Gross ncalilft'CY. incoInpccmce. 
fraud. cIishonaI dcaIin. Md/Of 

lnilcondlOCl 

Faalure 10 ~ 1M 1_ ancl 
.-onclil_ 0' any license ,. 
renewal 

8, .. w •• ruin Of reaulalionl 

Violalion o( Ihe ItnnI o( any 
licmsc 

Penalty 
not _ lhall S3GO 
_ lnalhall S30 

noo more lhall SJOO 
nor Ina IIIan S30 

nOl InOR lhall SJOO 
n« less IIIan m 

I:) In dewnniftin, lhe _I o( any pnaky 10 be 
aueMd punuMl 10 Ihis nde. lhe BoanI may ~ 
sudI (act«t as lhe (oIIows: 

Cal WiII(ulftel 01 &be oriolalloll. 

Ib) Repclilions o( &be orioIa&ion. 

Ce) Mqni&udc o( rille or hann CIIIMd by IIIe YioIa
llOtI. 

21.04.7 
. 9111EB 



• 

This page leR intentionally blank. 



Tennessee 

CHA: • .;..it II 

so!.!!) \\'}..sr'Z. ::l!S?OS}.I. 

--~ . p.., l-sa&::! ,., • ..r."C !)1I~A.e!' 

1I-:1·10L 'n~ .. 
~l.Ic:. PIa.1ie ,.Ii.,. 
&1-31.10. Oc!1ar....... . 
.. J;.lG4. Ual.-T.&I =-t.'IaoiI J t!i.tauaL· . 
... n.los. S~ ...... _ rI ' 

c.:.a-S Cacli:ie&. . . . 
u·n·IOI. Re",.s::'S:.n or !a:ill:ia. 
li·n·1CT. S:'-:-.'I".sID:I or ... :u.a - ~ 

&::~ :"Ir.::.a:w:a. . 
u-::.::s. jeiecs:m of ==_ ~ t-Ill":~ 

c.:l:r.'L 
--=_::!. iftl=-aJ ~:a ~ ==:.i .. . c;I 
~_ - i.rn ... a.:A 
~ ....... . 

• :1;.:::1. ~ a _la:L . '.- .. 
-.;:.~ Sc:i: .... 4 :.r.-u ==--,llIc&.-J 

:-~~ - :t:.i. a.:: 1"IC"~ 
•• :ac:a - -="'=":=- - ec::.. 

.~- ... ....... - ,..-...a;&a:L. 
O:-:r.s := ~ - ~!:::,i. ::.a..,. =!r.'S:=t -.~ &ll.~ 

Yla:a:='. 
1,;.::.::1. ~'f':.- :! ::.~...:= ::-=-c -

"tL-=r - ;,.:,.&l. 
5;.;:.::,- ::---. ~:.L-::n. 
~:.~ :':::-=~:oa==; "".:i& •. ~, 
so.:;.;;!,. .1'r.'.::- '-:1 i::=I-c..~ I! :::: .... - . 
;;.r..::-:. c.~~ .. 

21.05.1 
91111B 
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? ... r.l_'o~ w~ :>~~$"':' .:"r, 

~:1l.101. TiLle. _ Thi. ~a~ ,r.all be 1r.n1l"'"tI 1:l1! :nl~· be Cilfll u ~n. 
""7t~nu_ Solid WU1. :>Is~osal AC-_· (.~:-.s l~~. c.-_ :g,s. t !: r .C.A .• 
t ~3:11.J 

c_ .. , ........ c:..."'~ ,arM,. 401,...1 
........ ,. ~1f.l0l - ~:s-u&. 
t'.-- ...... _,._aa." ,,",~101 

-,,",,"Ia-
HA._ ~ -=sa. ~_ eI .. .,.. 

1&--. .. ~1~101 - "-1 .. 1:1. 
Wcal JII'.' .1'4 ,.;\...u ..w _ute -

~..; ....... __ .~ .. ~.HolC: 
-~·~Uo. . 
m .. ,....... __ •• IIMri17. 11&1. "

cia. 5. ~ 1-
s.cu •• 18 5efti .... , .......... Th .. rh.~ 

_ it ,.r0fft4 .... II :·~1~. ';.~.lo. 
61-4 ... ::5-

Soc-.-. ';.12·=" ... 1·1GC. , .. ,t·l01 -
... n·au _ ,., ........ ia • U.J.1OL c......... wciUau.. s.u -
i.:a-.la= 

Ala. c.... .. ::.::.1 .. _ 
AI;" ~L AaL • C·::Ol .. _ 
C .. O.CoCoA. • 1% ... :0., .... 
.. ~. M1r. S~L AAL • ::c.JlO·" __ 

::el"" .... 
l't&aa. c.e. AI:&.' 1~ •• ';.1 " _ 
II' .. m. !~ t :10.:00 " _ 
s.c. w-. S~L' :30.1".11"_ 
v .. c:.e ... :::'1.:':'1 - :::'1·15i. 
C:.Ila .. ,.., JI..r ..... _ 'lA AI:I. JYI. ::t 

'.UUllOa Coc:nI .. :_2.1. 
ltA c:~.s. 1iu1Ul &/WI tIt_", .. ~ 

U. 
Alieni.,. GeaenI Oplaie .... Pllftico,.'iea 

elua.-I-....,. eI"" 00114 ...... Ii, ....... 
ftAINI a...n. OAe u.o~ 11 a 15 ... 

65031.1C2. Pl:bl1e policy. - !: o:ri.r to iI:'OU:: the p~li: heal::" Wt:7 = w.lla .... ;:rev.:; ~e r,:nad DC CiHase eli cna:io:a aC :ua:'scca. c::se..~ 
III::" :.a:-.:.-al r-..scn:..'"CIIS, cia.cCl :h. bUl.-:r a:: c;a!::y aC oC' I%:""':=::-= a:d 
~ci. a =o~:-c~ r.&:a"':cie sell:! war .. Cis;lcsal ~:::=. i: is :r.!&.-e: ~ 
b. =- j)::bll: ;:=licy cf:l:. r.a:a ocre::1SSH ~ :e.':':a:a .,lle! war .. c:.:r,.:w 

(1) ?,:-:!,,"i:e ==r sat. c:! sa.::::.L-y r=;·ss::. c= Ci.s;losal o! -=ll:! wa.r.u: 
• (!) ~""e:=iI l::'·:z.:.. ... illa:s !::- &:r.;-.:.I.:a -== -ar .. :!s;::sal ~.e::s ~ 
=": ~~-. .:~c:s; 

e3) ?':-:!r.:. a ~:'a~ r.auwi£a ~r.z= c: c::::ol o! soc wa.r .. ~ 
eessi::r c:! ::s;r.sal l:l ~:i= -..h i.:...zl. r.a:a. c:! io:al &rc=u 
rujI~ie fr.::' ;:r.vc::::.:=::"':I1. =- a:a':I--=': oC a:, W'I.:Ir, a:::a= 
;:!l== a::! 

!.;) !~-&it ~=.:.: a:: 1=-_-:::2' s:1::: war .. ::.s;:sa! r,:r.a::.s. :.!_"":J 
:':::. ::.. :=!. i ~ 7.:_~_ i !3 ... ~:~1 

ii-3l.1Q3. De:!::!:io:s. - 7"::t ~e:=s :.:.st: :: ::is ~ L' :a=I: 11 
!:Il~ 

Cll "'3ca.-:- =t~ ::UI e-~i.~ ... e =:':ca:a~ ::t .== ;a:r.. ::..,:I&l 
::-..::01 =L-: :-11.:1: :: i i5-!:·ll!: . 
~l ·Co-_:''':--,·- =u:.t :':t --i',::-r of::' :';~-=t:: ;! :'a:--= = a:.r.:==t.:: = !:is .==---::r,::"Ht~ 
.3i ~.:a.-c:- -,~ .lot ':cz:o=t:.: c;lou. ... lo = c-::--s;-
C';l -::Ul-.h-c:!::e':" -u:.-.lo; .r::-.;;.. or a ~ ~:T ~-;;;;-~u'~~ 

:r-..... _ .-= :.a":"~ ;_~::::; rr.; ::t :=--.~ lo;:::-:'· :: , ~~: &.-0.. 
::-!:is .:-.:a::.:! :-.;: ...... , ':';'1; 

(5) :IO=.~ =.&:1 c::- c: zn ;:e.-s::s.. ::a:=31 ::- ~-=::s!. ::':'~i z=:o • 
::.:::-'.:-~ f.-= ::- u.;:;.::.::.. &::: ==-~ ::- ,..; .CI =-.... 1':- ::p::.:.~ 
= .:r-'..::, =-=- ::, ;S"::'J :: =.. ~ ::- &:T :-.:e s:a:a.. a:: ~ ~-. 
:a:.:al.~"'" - ---: c!=.t r.a:a a:.: a=o-.':r-..z:-=;c=. &~- :.::,r.:; 
- - ,__ ' ••• -_... •.•. •• : -.. . • • •• e·. - • --' 
_c:.a.::_~ :!::.. CI=~" :t.-.,.a..&::-:J. &:: :--.-~ :"'--1. :!::. :a:a.-a: 
r-C-~ 
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~ c., : .. :~=:..~:.:. = .• ...-~ .. ~:"'~s ........ - ___ • ~ ...... '- - ........ __ !"" __ • • :0."" 
cess::!;, c?C:'2.~o: u ~c:.c~ a :>«=: :.0 c;>c=-a:.c. Z: :.. ... .,:.s ?C""_ :"~t --:::-..s ·~r;:: .. 
-:a:ion- alu! -pc::.::- are ~cr.I:.:o:a &!lei :.a,. ~ UNci :::.c:-"'I.'~:r. 

m -SOlic· ... ·a,na- znca:u L"I,! p.~t. rerUM. in:l:.C:::, ,..:,i:lc::: l:::.:~~OD 
Te~clabl. r;a\Criala ,,·DeD U1ry o.co::. ':I~.I!. O~ I!\:c::;a !.-c:: a .. ·ar .. 
::8&=C:: ,1&:1:' 'r&~ S';;r,Ilr ::-.a=e:: IIi&:.:. c:' a.= ;>on~~cn cc:~l !~=;.:~ 
cu! &:11 o-.hu c::iKL..aed :::a:.c:".al. i=l1:C:::, selil!. liquil!. M..-:Usc.lil!. II:' c::;. 

:.&.::lee! rueou ::I&IL-ial rasul:int !.-o:: i:l':ur.:ial. cc= .. ~ a.ncl a;-:'i:~ 
==al opr.a:iozaa. azul ~:a ==:=.o:,. ar::i~:ies. ou: eioes DO: i:Wueie sclld 0: 

~lyet! ~\C.-ial m eio::U".K MWa&:e. OT JOlid OT ciiucl .... d ::a\C:i&la i:l i.-:i
.a:io: "= tiDW'l or in':::S:::al w~-ru ,..hitb are poi:.: JOI:.-CCS suo.i.:: :0 
J)C.-:i:S u:leiu f 402 C!2. Feci .. -a.l Watar PcUU:ioD CO:~ I.e: Icc::jlii.d u 
Z3 U.s.c. f 13.::n. ItS &:Ieneiee!. or seu..-a. QeCial nucle~. II:' by.;:~:iuc::.au
:Ul ItS eie!bed by :h .... :c:i= ~e."'C' A:: oC !S~ (CCCilu.d a: ~2 U.s.Co 
f :011 .: s.q.) ItS a::cciee; 

C6) -SOUl! "'u-.. .:u;,ow- :I.ms:h. ;:~cess crjllac&:. =or"'·::&:. ~a:-... 
i:&:. or ccvC-:.:r JOlid ,..ane u=e,: who:: s\::h selid "'u-.. is (c~ "u.sa. r .. 
::c'\"'&1. ":1&::&:0:. OT w'\"a&:t: 

(9) -Soliel wuu l!isposal .,-ua::- maus :.'le "u:icn:t.Cijl oC~. ccc:-C.i::aucl 
adTi:iu aC eel resOCftJ COT pT'CICUC:t cd ~oul oC selic! ".u-.u ...:~ a 
==::0: reo~pA.ica1 ana mel u:cie: ~. ~"jIU'risio: a! &!IT pt.-so: II:' jIL-SO!lS 

cra;::r !:l IUcl:l a.-:Yi:iU; mel . 
(10) -Scliel war .. ~,.::u.u e operation Car~. ;c;oH ol ::c'::!y=. :.!1_ =.a..-ac:c:.s:i:s or ilf'Dpc-Ju or JOllel war .. :0 Ca:ih:a:e ~.a:io: 

C' ~csal aC seliel wutu !:::l=c.!:&:. == ::~ li::i:et! :0. i:I=:c.-a.:i::. ==~r ... 
i:;; se~--:ic:. ~.:=:. S=eC:=:. = '\"'Cl=_ :ee:::::=:. r}.~ !~=. =. 
:::5.1 ~; !9i5. =- 109. f l: :'S50 CAC;. S.). =- 6D:.1 :.; !9S0. (.A:j. SJ. =- !i~. 
f l: T.C_A_ I !3-;3C3; o;'cooS !9Sl. =- ~S. I (.J 

6~31·1(K. . Unla ... -{ul meUioci. oC disposaL -It shall !)e ::::la ... ~:;l ~: 
(II Pla:e Dr o~sit a::1 saiid "'"aSU i::o Us .... ·u .. -s Or:.~eT..a~. u=e~ = a 

~::ner a~:ov.c! 01 :.'1. oep&.-.=ct a== ~e re::neuee s::e&.":1 iXllll::ioQ 
=:::"-01 boa..-:: 

(21 3\::':l JOllci '-ar.u ua:: i:l a ::a.-.:s: a:u! \:Zl:er ==:iC'.s ~s::ibr.. :v 
:.~. ciep&.-=e::r. and :.~. reUS" a.i:' iXllh::o: :0:::'-01 O~-:: ~~ .. • 

(31 Co-..r.:-.J::" &lu:. 0:' apt.-ate a lOiie .... u:. p~ceui::c c: .::sP:lW :&::::t" 
C' ro. i:l v::a:i:l:: a!:!11 :-.:iu. :I;-.:!a~::-.s. r::' ::-:s~ a: :"~I =_~.lui:::t: =:' 

::: r.::: a -Z-:"I: as ~ ::ea:1 a ;:-.:~li: :::iJa:::s.. :o~':-oS :=:~. =--_ ~:. f .(: :=;l. 
&::. :~ !i':'!. =. l~. S .t: ':".C_~_ f ;S"'~~'"'.l 

ii5-3101Cl. S="t..~isio: o ... ·~ :o::~.:::ie:: oC .::..,osal :&c::!i:ies. - :&1 
7~~. :S;:..-:..-::r-: J!:&!: UI:::n ,~t:&l J~~t~·:,::~ O\·t~ :.~. ==r_-.::".::~ :.; 
G.::' .... u:. p:=:us:::; a:::...iu a::: ~:u! ~=;::.ieJ ==- s::u :.::"':::;~=::~ :'~t 
r~:~ :::::: 't:.~ ~t.-''';.J::= I~ait J.;~i,. :.c ali fu:::.-.. ::- ::::r __ .:== :r 
s= war.a :;:::=:u.s:::r :a::l.-:u &:::: ::r"es&l :a-::":£u 0: s::u ... -=:: ;~ lI:'::zy 
&:!"e:: -:::1 r-=ll: ~~ &:IIi sair.r 0:-:::1 ~~~a!-:::. e::T±:c::.::. &: -..:::. = C" ::a,. ~a:: ::. ;::;:1:'" ;:-::a:uC::i c: ~ :! .:::: 1rU"'~ 

(::aJ ~o::a ... c::::.::-=== ~ ~ =-~~ == ,'-," 3.:7 -'-'-it =. ::a:t:: 
c: .,3-car .... :,::=-.n:::. a:l.~ = ~~ ;-~~ = c.:::; =I;a.:.s :::-
~ ==- =-..r:-_ .. ::-: c: =1:11 :.a,'\"'t :tH: r,:'--:": ':: &:::: ~~;..~a: :r-:::. 
~t;L-=t::.:.a::::S a!=:r.:-: .... - c::a:s:=c:::.s:::;"a:;-.iu c:: r.aJ .'-' ~i 
: .. -,.;, &-:J:': l~i.:.o .... ':C1..-a:: •• ::»- :-a:-u: c- ••• -_.',:--1: ~-
.. -"---1 &~ a! ;.:,- :,j_. '"7 ... ~:,;,=_.:.: _o.,\", :::.~ r.._" .:::.:;.: 

r~ • -- ~ _ ... -~ --- - • • :1 _.,: -- ---.. -

:~ =='-:::1. &::: :I.~::::.s u ::al" :1 :I~~'; :: f~ :1 ~=;::JU :! 
:::.:.. ;:L"":. 
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ICI 7:"IC ~-: :S I::X-"·C!"I: :0 ~;:;: z..-.: t:::::-:t ~'::~I a::: !"~;-.: .. ~::'.J ::!" 
:'~I CO:S-':-'::-.Jo= o{ ftc .. • ~~::!J:!u z...,1! SJ~. &::I! ~t aiu:-a:!o= 0{ CJo;1St:::;; 

. !&::I:-'.JeI aM SllH • 
• d' In .. COr:l:n,,.~,on~r " ilu:lw>nlrG III 'n.·P!lI'C ....... lad .. ·.·1. pnoe-,.,."anc 

!acila: ...... nd ciJ,~1 (;ol'illl'''' or "II'" :nmu:nuut tn. "~I" .. ,. ,,11 .. n ... n .. 
ci~:na ftCCWAAa,,·. 

'.' When Ih .. In .. or Hcallon or.nr nr .. · .. ,lad .. · .. at. pn ....... ln:: !' .. eiht~· Dr 
c!ifpotoaJ (aoh:~' i, ,ttIUlI..d "'ulun p",,' I' ml'" III It.. huune..r_ ul .. n~· mllnlC'· 
IDah:,.. no n •• · con.U'1Ioion or an,. Illeh (.riltt,. lhall b.. 1;I",...·..d·~· til, 
cil;Jartmmt "'i:hoUI lb. ~O\'erlw',;: body or.lleh munl~.,.ltt~ "," __ "line: In the 
location o(th. ( .. cihlY: Jlro\,ci..d. iw--... ·.r. tl\<&l :h. JI""''''Oftll o( t!lll ~lIMfti"" 
,~II nOI a""lr in • counl~' na\,nc: a mClro;tohtan (orm o( ~o\'eT'I\mln:: 10 co:::lty 
1Ia\'lnr • mttl"O;tOh~n (0:"::1 o( c:m-tmmtnt "hall nat ha .... th .... IIthonlY 10 

a~;lroy. or diu""ro\'t ,ueh S:1t or locatIon aci,iaetnt til ,,,,h mClro!lOhan ~ov· 
I~:ntnt: and no aci.iacent count,. or mlmiri!)&lity to a county 1Ia"Ir.c: a mt:ro
JIOli~n iOml o( c:o"~mlnt Man haylt lblt authority 10 aJl~ro", or ~N;;tro\'1t 
l'u;h Slllt or Inc::lan ... ,lbln :ht DounC:ari ... o( sIIeh mc:ropc.li~n co\·tmmC:l1. 

If! SlIblltc:ioQ Iltl O(:Ad Haio:l .. Ull not aJl"lr to CCI~nti_ tI:!\,:.: • "";Ill· 
!a~oD. acconiin, to :h. :'5;0 (eci.:,al e.:II1&I or any .. u~Ultnl ieci.:-al etllll~ 
of: 

z.:ot I.u '-'san 1,(.ooo:Jor::l~ ~ .. :a 1.c.5oo 
:-Oot. lUi u-.an :'9.500 nor ::aOrlt thaD 20.000 
!':ot lUi :.un 20.000 nor more :han !!0.5oo 
!':ot I.u :.;an 25.500 nor morlt :nan !!!.OOO 
~ot ius ;.~an 30.000 roo:' ::lore ~':::a 30.500 
z.:ot i.u :.":an Z3.';:'5 fto:' ::lore :::&n 3D.000 
~c: I.ss :';1:& ';; "~OO :to:' :::0:'1 :' • .&:) 50.000 
~'t lUi ~ !!.OOO :::- =::: .• , .. ~O.DOO 
~:lt ius ;'~&:l !.5.;.000 :\C:' ::lore ;.~~:) :!5.000. 
1.1 ':"::. ;::'O'-!sio::J of su:IltC"Jon leI oi:.':i. H:!"Jm r .. 1i a;l;lly cni~':O cc::::~1tS 

of~. £i:-s:. :lUI. 
(lll W:.,I:& :.:'. ==-;"iO::I:' :!sa;;l:'lwe, ~Ia:s (or :.:'. c::'.s=-'::!"':C:l c:!. 0:' e·,-,. i:l. ,,"y saiic: war .. j::'O:usi:: :a::ll:y or'::~ ia=l.~ 0:' &!: .. :1 

s:-.. n :::r.i.ay ::a v.'rl-':::: ~I i'1!"IO:l :an::, r.::::a=-c! s:::: pla:.s. = r"&:1 :'~I 
~=:s!=::.:. ::sar~:S"a!. 

;u :\.::i-:J ~c ~ ·~t CI:z..-I-- ---.:sr.-a:- - ".1....1 ; .. &~"&:·I 
~. ::.;. :.- ••• 1'1 '·:1 =---.;. . .: -:: .-::.:::: .. ,;.:~ .~ -. -:: .:,.::. c:-; ••• -:--- --- ~-. _ ...... ---_ .. -- _.......... .-- ~- .... -.- -.. ,.-~ 
:: ::. ~:i. :3 · .. .:;c :.~. a:-';= =~;"'tJ & =-..z:= I~~ ;:-=:t=-_ u :.:::..: :: 
! :S·lS-le2. :.;':-.1 ::'-:9.::-_ ~:., !; ~:~..; -.:,.:.;. s.:. =. ... :.;. :.!: :.=~.; .0;.:;' 
.s.!. =- .;:5. J :.: :.==~ ~~. s.~. ::.. iii_ ~ :: :.=i:" =. :~:.. I l:': 7.:_~_ 
= !~S~.l 
::C:~"c'. S_l= ~ 1!:'.1 ....... 
~~ .. --~:-= ..... ~ ... =
r.:::..:.c: :I ~-==. 11 :~"~ 
c._~~__ -"pi"..... .: 

--=-.6 .. :...~~ 

hr.in W M=CS JI.n __ ':!::II _ = &I I"Iir.:owc :.: = ..... ~.~ ... ~.;:2. 

1!-!l·lC-L Aecir.:"a:i== - ~I-;:ie: ~ it&:-: - ~L-=-"""'~·:-=!~ 
-Iar;~l:-;o I:'i.:: war .. ;::o:ass::;' .:,..:'~ C:' ~ I"--~:'':-'''= 1:!'1 
~~:a' =~,,",.s:= C:!::'~:t o£'7e:::UlH ,.,":" QC'&:': =-,--..z:::.: 
~ ~ ~-s:: ::UI :. :u :w;-.s-..a:-a: .-:: =. -;"::-r:: ::;t -'-I :! 
r-= ~ :::::. ~=c :','::0 .~ ::: c:.a. .n.:J :-a;:r.:a:i::a. ==::.:::.; ~. 
0: i'CI::I ---0 ~ c: =-7 ~-= 0 __ .-ar.u = .• ,'- ow:. ~.-.: u:a;: It: 
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O\:: U~ t 6l--3.·:JC, s:-.ail oe "'I~'1 ~~ CO::"_"::IUIOn&:, 7n. r.oo.!"1: ... a;::.:.O:':,hl::.o 

~c::!y ;lrocKU"" {or r.;1s:.-atlon II! mean. o( N;H a:ld "rva:10ns c:"ly 
iI:"IImul~ated uncie:, th~ .uthantr o(thi. ~:'"_ Such Nin .nc! "rviatlans ahall 
1:I:luo~ ;7ro';I1~ (a:' ;lUDIaC no:l~ a:le! an o;7;M1:-:unlt~' {or. ;luotic hearir:, em 
pe~i1 a7,liau:ians. 

(~l A!'ur ;I\:blic notin and .n ~.unit, (or commr.s!. the =--=isaicmu 
::tay. La the ene:1 allowed in :e;-.da:ions acic;a&ael to! 1M boarc!. ~nt "a:-j· 
anca. and ..... h'e:'l (or penons: .nd :h, board may. Wou;h ~, n:i.::akin, 
;::"II:UI. U".abliah eU::I:puons {rvlll th. nqui"rnftlu of this ;1&."1. and pe.-=i:.. 
bY'NI, (or d .... u or ac-.h;uu .ub';':: La th. "quin:nr.lU o( tilia pa:-.. ;an
"icied tha: it is cic."':Io:1 .. _,tecl La a " .. onabl~ cilf~ o( n:-.ain:y ~ DU:;"D or 
o?C:-&til1, pnc-olee. ",'m P""C:11 ci.;:oac.tion or :."'e en"irv=en1 a:ld "'ill acie
q\:&uiy prvtac: the pu:,lic hul:!1. &&fety .nd e:s,;ro=en1, 

Ie) tliQo&&l or l'rocUlin, !acliuu or lital =.-rt:1Ur ";istered wi:ll :."a, 
r:tpa.-:=.n1 .h.ll not need a n~ .. · ~t u:;", and \Ctil their c\:"-n..~t re;U-
=.tiel1 m\:St 0. a:nena.d to .n==;1 .... &:I)" ;:vcaa =ociifi:a:.io:a or Ir,IAD' 
lio::a of op .. ,:io::a a:.--re::tlr allo .... 1!. 
, Ce) o-~u l'rv~ .7,I",,'al, jl:'ior La :h. wuann of a lO!id wan. l'Ir:=r .. 
:ay 0. NUill.d Dr a nr-..wuUoD iro= :he .p;alic:aDi. i'."'O~ .... :i=, :.;e 
er.&::~ o( a7,llio,:io: La :hat FD..-a= II:' :!at AD applic:atiem (Dr a j)C'mit ~ 
be-.: 1'I:b::l:ad La :he &7,llic:aDI. ;::'II;-:a=- Th. c!hisiOD of solid ........ r.1&:1. 

a;c=e:u uai::, :aC::i:alI:i']'tr.: &:Id a~n. to :.~. tr .. ::: .... i1aDi .. frc:D :h. 
c~h;siem of .... lU quali:y ==='111 shall "'&lUl" :h. FDposed a7,llicati= = 
c:-:u La cil:"-:::l1 :!:at .... :.u :;::a!i:y ... ..z::"~-I :.aVI ~ .. : a:1:;g~!r a:i. 
c:SJ!I: La iI:-evl:t ?OIl;~OD of :.,. "'alll.., o( :.~e S"'.a: .. 

C:) 4:11 =--=:mOl1U =:ar cil:l:!" or :evo~. &roy rer:s::a:ic: if!!. fi.~ciI :!:at 
~I a;:;:ll=:: C' :I,".t::'&:.::.as :z.:!e: ~ c::;:ir...:-'::::. ;::tI""'.siO:l o!::a::a:: 
=- ~I :-:j.. jI:o=;::Z ... :a:i j::."'Sl:C: be:l:.c. 

,.) .-\.::io:.s:akc =r ::1 C!l;:a.::=e::. ::--:,i.:=r. c:' b~ = a=ln:z::~ 
...:~ ~I jI:'O"".sic:s ot':::.is M:".io:: s:.an:,. ==:::::.r.!::: ,,~z-·'''''::''::I 
... ~ , isio:s of =l:&;lU: :5 o! ::-J. !3 "':1: ~I a.:::c: ::~!Tu & :&io: t::L-r;"' 
::::je::. u ce::.:r. :: J :3-:'S-le~ r.'-::I :~!. c. ~5. t a; l~SO. c. *2. t =: 
19S0. =- £99, I 3: l:!!. ::. :!!. I %02: !!Sl. ::.. :'1.;.1 !: -:.C_ts...1 !S"';!a!; 
~.c-.J , lSS3. ~ l3i. t l; lliSE. =-~ t !.l 

A:le:ul_ ... ~ !'u a::.r"=.l:: = .81 
~ ~. ::'-r. 1IIr.\1oCf9 ~ .... -eo ...... ~ :.~ 
;:; ---" .. =1:.- :.;.~: :':'. :==c t~ 
... ~-:.~ .. &I N: :::--= = ::s, ~= v:..;:=_. a.:: :.: ~. ~ .. == ..e:.T.a:Ia : ... ..c -==c:
~. F ... ..:.::; ·:w:.-.a=:a~:::.L· 

':':. liM a::e.:=.a:: a::': taL':t.. 
. ~~r.~..u:a!iU.=-=.J -:'.G:-
':=c;".;ti5. •. 

A:a !f!!. =. ~ , =, J:;ir :. :tfl. Sst. 
;&=.::: &.J.: ~.:a::.:&:. :.,. :i"; &'~'~..:::l .. = 
~ :"-..a: &: ~., ~.= A--:-i4 :.. !:ri-L :c- ~ .. _ 
-u o

-: :-~ ...... 
~ .... ioe=e: P •• , .......... 7:.. -.. 

:aa:: II r.i • .-..c ~ ::t , ~:;':.::1. 

~-1~. S:j)C.""\"iIiO: ol o~-a:io:a - :!;.:.iH a::: ~.:!a:iO:L - ·a· 7'=. c.-..z.-=-= ':&.;1 uc-' .... ~ tr::;l't.-:".Ii= :'!'I:'::. e~:-a::= z~.: 
-.'-cz.::...,:: .:;:: "r.U".t r::UJ::; :a:;.~ .. a::: :~:u; "'1-"''::'':: '::11. 
s::: fCS.-&: r':;L~-"':= .-:a.~ &;;::r::: all ::1 !.t-H : QI:"&:i= c: -I·~ 
.• -.-:. ~:.:= == ~ ~ ::!t: ~I ;::ll: ::u.-": 1:: 1J!r::: = ='1 ~..J.Z::: :! 
.~. -=--c:: &-.: r.~:.:..: .. -::2-CI-·-t--,.---tll-.C:i ::r,:,,11t 
:; •• ,.~-;.-:::1. -::~~::?:::=---:-.: .:.~.=::; ::;:-t -.: ... -" :.-...,. - --- ...... _ .. --- .. _ ..... _.- -.. _._ ...... ~ .. - ._-.. .... . . -
~::::.s r-r.:-.:='. :;:-L-Z::-= i:: :::.::.:.-.-:. c' r.:= :"~:iu. ~L';:::s. 
a:: r.u. :._.~:I: ::"-::1:'. ===~:!tI. :::u.~..s.. a::: ic:.a.: :"-'-1 :! 
:1&.':::2:- a£:;: a:: t:::"=-:t r.:: ... .::u. ::':;"'-:u.::: ~lr'::1::::.1 t:;--1!:o 
- S::H':-r ---It &.:-~ - ·-t ·_"'::U:-I:' c': -..J;r.e-' r.-- -'-I =-.. ... -::: .'-::.-.- -;.:. c:·· ;---r.-=- -.:-:"':' r.-:'::-- =1 -=_7 .. 
:--1'.... - --- ,-- .. - - • - .--..... -r"._- - -
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Tennessee 

lieu is al:~~ :.0 i:yu::;sta r-= !I-m:.iu. o;>c:-a:io:a. a:~"::'" u ~.~ 
u b. O"::.s :.cn.u..j". 

CI) A=io:.s :aka: :'y ~. cajl&.'"::lC::' CI--:SriODt:'. 0:' !=a.-:! :: a::=:-:~ 
r.~ :l:l. ;::'O\"i.sio-..s cC t.1..iJ sec:-.iol1 Ql1 :'e =~u:".ec! !:i &=or.:.z-:t -.:: :.'Ie 
;::'IWiaio:.s oC C:&~.er lB o! :'::1. ~3 ... ·ha~ :!Ie &c:'"'.iO:l mvoly., a ~jllr -=I:O:Y 

;:.~r.:. u ~ecl!:if !3-1o.1C2. (Acs 19E9. cl:.. :!S.I 7: !9;1.::" !!5.1 !: 
!950 CUJ. 5.1.::" SS!!. t <: 1931. cl:.. 131. t Z!; T.C.A., I ~O;.l 

Soc:ia. lit Soc:te. R.ft_ ~ _ 
1iQ .. Ni~ lit .. I ~1·:!!.. 

6E-31·10L D.le,a::ioZi at ~ZI::ies &0 local b.al:!) a::lc:e..-s. - ':':e : .. 
.lieu a::! :.oa..-: a..-. &::::C::.:ec! :0 c!.lep:a ~. c!-..:ia eel :'IQO:::~ii:';. 
;:-~w.i :.0 ::1= !l1 ~ jI~ :0 10:&1 !:e&!:.!1 o~:r.s :0 ~. e:-.e:: Iiec:I.i 
:ecuaL"Y by ~. ==-:"';o~r. &:Ii lxIa..-:! to =;111=111: ::. ;1:'0.,0':;-...1 of =:. 
,&:--_ [Ac-..s !:E3. ::.. :!5. I !; !!ISO CAej. Sol. Co S!!!!. I 5; ,:,.c..-\.. I ·~~~OLl 

~1.1C9. recfl:al r:a=:a to c:ou:~es led =:::cpali=" - itni_ 
a:r! &;:t;::'OvaL - 7"~. 13;:1.-=::: :.s '----.=:! :: :r.:1W' ::: - ...... " ;:-z=s = !oz.:s .:::.= ~. r..:-e.-u i=VL-"::'-: z::i c:-~ so==es :.0 ClC::1I, ==. 
'=--..s. =--·-~=I!. 0:' z:,. ===:z-:-":. :':e:r''£= asair.:c::::.=;=::;, 
a::;c::::;. ~':"-=i. &!:r.".:r. 0:' OJ)i.''7--r soll:! wz.r .. :=-::us::c "'-~:';" 
a::i Cs=salI,":l:::es 0: s::es. T~ :I:z..-::e:: is &~":=-..:r.l =.-.=:-::. a:::r:: 
a::f=-sYI-a:l1:::M&"ll:&::o:sC~;:7-':J':'_=-=U.=IL:"-...I.C:i 
===ral--::u '111'= ~TI -~ri&!17 ~:r- & ;~z_ = a sell: 'Ir'&J"''' ~ 
s:s---= =- "':0 a.-. :::!-.::.: !:i c oC-ally a::;:-.ec! :'1.- == a seE: WU"''' 
=.:r-:sal ~.e:: .~:.~ -' .... "'3 :70 ''') c::- -::os r..-~ :....:..1..::-::-...1. - •• ~ ... 
-.:. .••• .:.~----: -:::'::~t:' :;~, . J-..... --7:.,;:; :-~- ••• -.:. ~i. .... -- ~ .---.---...... p,... - ~ . .- ~---- - --.-. - -
r-r-JU :!::s ;Z:-_ :.;.= !==. =- 235. i i: :.:_;.. I !:~ .... ~~=.j 

s.c:- ~ hr'..n i'~!eocn .. :'=a __ 
=;a~==1 u.::,.::.:... 

ss...-:·no. ~..r,>c.al =·0 __ i'-~ - 7:" ~-: s~, ~ :=: z;:r:'- "::I =r 
~ £-I._=a!;ex:. ~:~wu-.. p:s::ca::: =.s:w: =..:...-"--:~:;=: 
i'-- crw-~ ~ == .... =r- .. ...:.. =-?=K!:"-.s = ~ & ;::=:::st::I = -. 

. &:z::z:.: = =. r--== ~L::' r.~ l!!i. =-Z!. J :.~ :.!!Q (.~!-:. ::"1!1, 
I !; -:.~ i ~:,:.j 

~= ... = __ ..: !.c'~ ~ = -, ... ,-. 
a=a::. :. -- ;-~ :=a&:a U :.!ecc :"f 

c:r_ :! 7',. .... - ==:! a.--=r. s:i 
} • ~ ". ,...!. 

~-:u.. ==l::' war .. =r.:o.&! :::---:»1 :..oL-: _ ~~-=:...-s - !.:i .. 
a:.:. :"I;-..l&:C~1 - ::'0:.:::. .... - Cc=;:tc.n::c:. - .&' 7~1:~ is :u:r. a 
s:".: ... U" .. =.r,:-..u.: :-.:=1 ::a..-: ~= '~,~! .=1 =r:sr- :! eil'"C :::.1 =-=--.:s u ': •.. :wI: 
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III eme III pc~n ... ·no i. tr:;-as:flI in • field ... l-..It.; i. c:irt:-'!y relnel! ~ 
a;':'irul:-.:" til Dc a::!lcm~t.ed br til. ~ .. e:":lor fro::! • br. of :. .. .r" 131 pc~1U 
nO::1::-.a1Ad by til. 7cn."\ftS" f&.""::1 S;oru::: 

I:) Two (2) pc~1U .. ·no &n e:;lIa,oec1 br • p:ivaw mans:!a~-=i.."\, amrw:-:a 
"-::h Ul)Crience in lI:aJl&~eC\cnt oC .olid -utu 01" h.a:&.-CO:u :&wri.1s :.0 0. 
';lpoln~ D,' t.'le ~ovc:":lor (ro::s • lin of lis (6) pc:-sons no=::a\ed br :.'1, 
7c:neuft "anl:!.~r Auoc.i.:.io:; . 

(3) On, (11 ~ .. ·.'10 is • rt",".erfll en;inHr or ,colo:-or. or c;::ali!led iand 
~""Ytyor 1l'l:h kno .. ·icC:~. oC mana,e:nenL oC .olid .. · .. tu 01" ha:.a.:coua =a:..
nw £ro: :.~. faC"~I:r of an ins-.l:::uoD of hi~ne: lea.-:int til Dc 1;l",O:::'lld 0)' 
:hll ~'·e=-=or £0-0: a lis:. of ro~ 141 i'e:-so:-oS. tWO I:, of "'no::: sr .. 11 Oil nc:1i
n.a:.c:l oy":he baud of~~.e .. o!:.;. U:jve:si:y ot"ic:neuec ~·r..c=. &:Ie til, 
o:!!.:" :-'-0 I:) o( .. ·ho::! ~I be no:::na\ec! by :h. boLe: of rc:c::.s of :.;e r.a:.c 
1:ivL-si:y and co= .. :::::Ut)< coli." 'yS\e::; 

loC) On, 11) i'e~n .. ";~ knawlC:S:1I of ::u ... \Is:c:=cn:. of solil! "'&r-cs 01" hu
&::ioua =a:.c'.ais til Dc &;:i)oi:::ad 0)' the ro"L'":I~ iro::, a Un of :.~ .. Il) 
i'c:sons na:::::.a\ed br :h. ic::.nus" Z:1T'..r'O:::IC::w Co:::cil :.0 :cilrucn:. en
\~-o--=c:::.al inw.-.nz: 

(.5) 0=.(1) ~-soZlI::p,cd in:h. b-..si:s1Sl or:=a:a~c::Ie:::. o!'.olid ,,·ar.u 01" 
la:z..-CO::s ::aw.-als :.0 Dc &iI;:oi:::.cd !)y :h. pVt::101" ::0:= • !!r. or:.A:" (3) 
ile:s=s :lo-'-a:ad by ~I Na:io:s.al Solid War.1S :'1&:&;&::c:::. AslD:ia:io:: 

Iii) One (1) ~'"SOn :.0 Dc &iI?o:::ad :". ~e .ove.'":I= :-e: • lis: o! =" (3) 
l'L'"SO:S no::::a:ad by :.;. C01.:::t)< Sc.-:i:cs •• ..ss:I=:lr::: 

(j) 0:. (1) j)L-S:: ~ be a;j)c:.c: :". :.::. rove.-=:::- :::: a Ur. a! =te I~I 
?L-SC:.s ::-:..,:.: :,y :::. ':'c:US" ~:=:;al !.&a • .:e: 

(S) ~=" :l) ile.-sc:.s ..... 'I ~. ex g"~:io =-=e.-s = s:a!l ~ :.;. c:::..-:ti .. 
siona: :! :::. cie;:a.-:=I:::' ar c=no::ic cd ==-':7 ce\'eio~c: c::- :is 
-..:.., ... :.~e CI:::::uuic~.r o!hcal:h anei ':l\"i=:unl~t 01":is cies:;::\" &."\ei :..'1. 
t:n::.ar oC :.~e 7.:."'I'ss. ... .a:a il1a::ti::r omc:. 0:" :is Clsi;:1H: 

(9) T::. a .. c-.=- DC :.~. ch"isio: DC foii: ward =&::afce:::. ol :.~~ ci.:r:
::Ie::: 0:" !:.:s cu:.., .. shall H:"Ve as ~. ~ •• "'-':al se::e:.&.-:' o!~. O=a.-:! ::.:: 
Call :avI :0 \-=-d at OoL-:I ::!"=;s. . 

Il~) It:::. 6=""= ;0., :-.0: t.;DOJI :0 &j:l'Oi:::. a::t oi:';1 ?I:S::S :e::::1-
=a::t: :0 == ==a:-:::. tL-::.J or r.=;:~.£!:::.J (l!. :2!. :~!.: .:. !.!!. :!.::. ~ . :: 
~ s~=,e:-':~ .. :.:. &~::a:t ~:= ~&ll r.:::':: & :!"'.r: ~-:. :! :.:::. 
:a:':::.s ~ :.;:: .~a! !:: ::~~e: :.0 :.~::: =:;-~ :----':::::.1. 

,-:11 ':"".:t :::I:::b,:s &;:;:::::~: :,r :::, t:'"t.-::::- 1. ... .L! u~·. :::::.::u: ~t:=.J a::: 
=::1 :.~t!:" r.:::us.::-s &..-s &;;:I::!I:: ~:I~ :cr ...... ·· ... :. ::.:.: ~~. ~ £p;::::;:

. =~:s s.:..a1! bt u ::Uoq:::-:! ;:-uc: a;:::-.:.!:=al :s;:ut:-.a.:,,-e S~llIL~' 
. -.... ,,-"--:a: •.. :is:r= QI ", :.. .. ~~uc:-..t. .. v. , .... ii:... &--.-~.: 

;-.:: &. -.- c:''':::' '''1 , .•• = =-. ;~I =---:. ~~--: .... ,"'," ::.: .:::=: .• ; ._ __ .-IIIt .. _. _ ... ,",-iiI' •• _~_: __ p-- ____ ... _. • ....... ,., ___ ._ 

== a :c: of:::"-.s :ll ::I&.-s.. =. _~~ .... ~'-" . ' -.----':: ::.r:::
::o:s s=.a!l :" ~, !::- a :c:= o! ':II'D !:) ~ ::. ~...,.. ~ 
c-:"::::::c:-..a! "--':'Ir..l ,_au D. C'X:'"d::::- & ':::: c:~ :l, 'Yu..-s..:::'1 
::r:-"C:-..t.::-V. c!"'u-.. -'-'iI:::C , ... ," ~ &r;::"':-"::: &:s..-: ":! !:: :~l 
::u.-s..::s ~p.'JI-'''''''' == ==::u ,,:1.:: =- .1;; .. ----... =::. ::: ;:a::. ::.:: 
:. :"'Iruc-..z.::~ c! ===-:~:...!u ,~,,, ~ &~==:a: == =:= '-'I :tL'-L 

I:) All-:&:J.:::u :: &;:;:=:a:: ?:s=--:s C.a.!.! :1 :'::.: =::- :::'1 ::: .. ..:.! a;:;==. &:-.::..~ :: ,t.-~. :::. :.-,'-:1: c::::. =a::;:::': :.&.-:.. 
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Ic!) 1, shall be :."Ie c:::y 0: :."Ie Doan! LII .aa;l:" mCX:i{~·. re;»ul. ;lrD::lul;.te 
aC:..t cue na-..ice &NI e:ia~ ruiu .nd rer'.:ia~onJ ... ·hlen tile Doa:'Cl C"::II 
nHUU..,. Cor the pnlJ>er ac:ni:1ir_-auoll oC:.'Us p&:""_ PTierr LII p:"O:rlulp~'l;' 
.aO;l~n:. mCKiiCyinc or rep..line ruiu and rer'oI!.~a~ tho boa."'I! shall con
AUe:. or gUM LII Do coDC!uaad. public huri."&p ill comIOC"..iOD th.~~ AU 
.ucb .:U rala~ .. LII Niu and re",iauOIlS shall Do ill .cco~a--e -..h tho 
;mmsiona oC W;llC!' .5 a{ t:le .e. 

ee) 2'a-.ice at &:Iy hu.-inc snail be :i"en Da' Ie ... :!:aD thi::y 1301 ca~ btCoro 
:."e ute oC S\:en hu.-ine anc! shall .. ..alAI :he UIAI. ti::s •• an:! ;11.:1 oC hea.-:~;. 
ana tile s\:l:Ije:t o{ tile hu.-ine. An: J)Cnon .. ·no aes:ru LII 0. hea.-:i rela:h'e LII 
solid ..-ut. :=&:-.. :s U &:I)" su:h ;l1:~lic hur_'lC LUll :i'" nG~c, :'~CAor in 
... -ti:inC ~ th. iIo&ri on or beCore the !lo-s: uu set (or :."1. hea.-i::c. rne bo&.-d is 
a:l:ilo:i:.G LII M' rusanable ti::I. li::Uu Cor :h. o.-al p:ue:l~~= oC vie.., by 
an)" j)L"'&01l ., anr IUcb ~ublic h.&ri::c. 

(I) Wi:.hiD (1) ~eu De: Coliowi:lC July 1. lISO. ~. b~&.-d W1J rl"ie ... aD 
:-.:iu aDel n~ODJ :!I..-eLII{ore .co;ned ~~. co--il'ioDlt;r~ ~ 
:h. ~:o~ at II 65-31·10.5 - 65-31·107 r::ior LII t.~e::- &::)Inc.-nc: by 
Captor' E!9 or:h. ?.l.bUc Acu ot USO eel sl:.all =ak. such ::o::uca:io:1J err 
&::Ie:l=Ift~ u :!II boa.-d ciH::II ac,"is&.!lI .. It shall aiso be u. C:y oC ~ 
bo&.-d LII ae: u • bo&rcl aC a';l?Uis aa ;::'O''ici.el = I 6!-31-!:3. 

(e) ':"Il. be&.'":! ~all hai:! a: ius: Ca:- ,.e) :e;-;,!a: =ee=:, u:h c:aicw 
year u a jllaCl &DC :i::lo ~ 0. ~Ici by :hI 00&.-:1. rnl oo&.-d s::all aisa =H: a: 
~. flIOUU: or :..~. =--'srio:u ot r~li: :I&!:h 0: at~. c:'z'-:;a:s O::h. 
~O&.~ or 1:;1= :e;::u: oC =" e:!) =e:::I:S at:!l. bOa.-:' :iva IS) =~ 
-e:-.::t a ;-.:o:-:=.. &:: a ;::::-.::: ::Z)" a::!=:::1 ~=--:i ::. &!l :.;.:&.-s. :-.:. 
:'D&.-: s~ s.il:: a ~:'I ·-::.a: === reS =e::bt:s &:::z!i,.. ':":1. :.;:&.-:=c: c! 
;:-.:'ii: ~ s:a.u ~:. a.!l :'CII'&'.,. .. .a= tar ~. Oo~ 

Ch) ~:h =-=_ aC :.;. bO&.~ o-_~er ~ :.,,~ IS o!!j:io =e=~:s. S:-.aU ~ 
e::::-.l.d to be ;aai~ ~6:y colla:s c!SO.DO) for uCa ear a=ali1 a:= :e:usa::J, 
er.I"loy.a i:s:ha Cis::",:,_ oComCalc:::iu, and u:: =~ S:-.aU:" e:::i-J.:t 
LII n:ei .... :ill &:0::: or::s :.-av.1:::; a:a: O'_~e:, :aa=-:: U1IL~" a:=aily 
i:::-.:.-:.el .... hil. I:;ar.t :: ~a lM='i=&."lCI ot z::,. o$:ial c::-.:u .. ~c 1:1 

a::-.h::"-"': :". :.~. :':a.-:' = r..:!: I:?C'U Call :" :'t!::::::se: :: a=~-&:. 
r.::': :::. =~CS:"" r...&~ =-a,·.1 r!.-:la':io:s ;:-C:=:::P~t: :,- =, ::=.: ... 
Si=D..- or:::.c:a z::: a:"~;D= ci a .. ,..¥ .. ': ~ :::. &:':::!1 ;cl:'&!. 

iil !'Oo =-=-'e: G:" :';1 :,:a:: ,:., '1 ;:a:-..i=;:a:.. ::. =~":::; a:::' :s:is:::: G:" I 
j)c::!: = ::;=: a :all ::: ... ~= ::. ===;:&!.~. ::'-:. :: ::;~:= ~= 

• b_~:a. c:':: Yo-=:= =1 if I~:~·":' ::"::: ...:.i=:. :.u a ::'-r.: r.::r..c. 
:al ~-,--!' ..... :u:..:.. ='":'Q.~":' !A::I :'n:_ ::. ~!. ; ::':.~i7!. :.:. !-:~ • 
• :: :SiO u..:;. SJ.:.:. Sf=_ I !; :lI:' =- :'':.:. if :..;; :.:.J... I !3-;3:'!: A::a 
:s=:. =-~ Ii :.. ~l 
~ .• ~_ ~~ Mlll..- 4lnM&I 

-==i ..m =uYl! ., ~ "-ooIC ~-:;. 
.. _D';_~;iU.,1 ".:J..::~.s...;. , .s.:.::. 
~.=c au. -:-a :.fH a::a-==-= == 

taN' &at...:! ...... u • ~-~ c::=wc· 
~ .... ..= ~I.c.-. ~:.a:: :: . .: r.:::.. c::=-= 7 ... ,5:"' i= -.=. ":- a:. ::a aoo;::o-
=; .: ~ = ...::.o:a. 

21.05.8 
9111lB 

!% ..... ~al:' :':lII...I.:I:.JN. a!:. 
~1=-_~.~:~;iH~ 
:H:! ~ ~ &.C ~. ~c. ~.: :.. :.lit =: 
::;~ ;-:::-AI& 

5e=o: a ie::aa: llaf-=r,e-. -:~ -.. 
:.;c :. :wt~ :a = , .... :;..~. 

A::'::o:t.,. w..ca: Cr::=2:a. -:.--". M:
~. QA!i 15-::': :::;:':u!. 
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c;..::.:::. Cr.-Ccn Cor cO~';Q: - ;-:-c· : -·-'~· cc:.!e~=:c .-:~ 
alIorred Yioi.al.Or. - ~-:lIt= :!lor c::-_. uia:1C- t:_..:. :.:;oc:: j:"u:i;a:a= :..:.a: &.:1 
-:"e'-.&ic::s d:!:.is j)&:':. L' =~ be::.; :a..-:-ied 0-'::' a.:.c! :.'-.a: &!'ec-.:". ::aear.:. .... 
~ :c: bit::, :u.n \0 ==~jy .... ":~ j:rDTWo::s of:.!:is ~a:-_ ~or ::'1 wu. U 

c::1t: !::: c:::":"K".ia: \0 ~. nQc=.s::'ie i"it~ a.:.c! :.!:.is ani.,. ~ 0. C:::::jlli.c1 
r.:': wi=::~. :i:=. ll::it r.-c.!i.c Q ~or onic'. SI:= a:o::ic-.:a.Il 0. -,.:. Oy 
pL-.::&l ... ..,.oj~ r. ah.I.11 0. .e: ~ re;inL-.d. z:.&.il. l:2...r'~a:iD:J ::.a.:i8 i::l 
~...&.::II wi~ :!:.is M:::= ::a1 be ~or 0: ~. :::::j,ati .... o!:=" =--.. 
G=c. ?:ior :.0 tl:I. Ur.:&:1ce of &:.1 O:-:C or :.=. ue:::::io: at &:.1 o~C' 
a::!c:=::t:: ':::0:" :.=. co--;"ia::.:. trr !:ia cui~". ::'1 :.qua.: ~. 
;:oac==- of &: aJ.l.,.d viola::!:' ar:.!:.is pa:t &1 • ="=: at ~. r~ at ::. 
c.. ... "'.si::: a! IDlid 'WU''' :.z.:a •• =.:: :.0 ahaw :al:llC ":1 e-'=e: -=== 
0::;::::':::.0 be :ue: !)r:!le ci'jI=-~e::.IJ..c::.a lS:3. =- :gS. I :.:::: lS50 (J..Q. 
SJ. c:. 6£:. I ~ 'r.C~ t ~~:.:..) 

6S-31~113. H.,.;.w or cOtTeCUOD order - Hean.'\: ~ App.aL - lal 
!xc:~t in c:ounties ~\-=, j)O;n:Utio=.s at :lilt less :.'uo'\ ~-o hl:~ae:t w!.:S&d 
(:!OO.OOO) nor ::ac:e ~ :--0 1:1m---.ci J.yr:~.n\·. :.'un:sand (2.5.0001. :%:7 
;el"SO: api:u: w~o::a a::. o::er is iJJued :a7 sea:., a ",;ew at ~I nec:essi:y 
(or or ru.JO:a~I.neSJ at su:h oreer :,y fili.'\r with the ===iuioner a "'-:i:tell 
pe:itio::, se:.:::, Cr.-..h :!le ~:S::le! reulI:J {or his o:'jec:-.io:J a.~ uki=; {c:
a hea.-mr in thl ::-.a:e: i:\-oh',:f b,:c:'I t.':1 slIlid wast. c::r,::lW ~:.-ol =oa.~ 
.~y 1''::: ani=:- s.~l :'t:o::a. ::':al a.-:c r.o: S'.:!lje" :0 re":,"I' ::::i.ss :.~e ,t:scn 
II:' pe.-SO::\l :a::al: :.':&.'ti:1 wll me SI::h ;1::ti0:1 f'o: & hsa.-:::i:' =.:'0:. :'~I sol:: 
wz..r.e ::r,::ul e::::"IIl =oa.-: ::0 j~::::::a:: ~.-:r. (;!Ol ~j"J r.e: :.~. c!2:. Sll:h 

oniu!s s&',,·.d. 
1:1) A:J.r ?e:s:ln 1C'!:=SI ;:les :11:' :!:e C:--r.:"::::c:: o!, c:- .~Z"'I :::.. cr soU~ 

was''' ;::OClss::, !a:ili~ or Clsj)ow :z.:il!:r 0: site a.ooe Cisz;j::'l:I\'eci by ~I 
e:--isslone:.:ar se..-.:., a :en.", ot':hl C:::-;"'o:1e:'s::u~ ~. tll!::: 
v.-:~ :hI =-;"i=e: a w:::-.:: ;a::::c: II:::::, :o:-.!I ::e ..-:-=C:S &:.c ="&G"-J 
i=: !:!s o:,jl::::::S :0 ::. =--"si==-'s ::u .. ...:, .'&!. &::! 21 ....... ::: & :Oce:. 
=t:'o:a ::'1 soll:l Was''' ::.s-,.:u.l ==::1 ~ A:.r ::sa,. ...... al of's::::' ?a::s 
Call =e=1 ~-I i z:: ::: r-=;I: ::J :I~IW =1us s:::: ;.::-'::: :c: & !lu,-.::. 
:':;e :. s:!!: '::"U:! ~JJ.! :::.:::! ~:z..-: !! : !!:. ~ ~~s: ~ ::.::-:; =2::1 
c:zrs a.":e: ::r.:~ ::' :;u;;::-:&l a !~I:!. ::: ;:-..::;::stJ e::e"-:!~. -z~· .. &l ::: 
::~ S'':::::: ::: ::=::1::::.1. ::::;::::1 :: ::t~1::::.J r,:e:'.:!!: =7 :::, ==. 
::-~r.=!:' -::-:-~ w:';::' ::.. ;L-S::.s r':::..'::::.::'.;~ :.aa ... us.~; =:::-..;. 
:::-.lI ::sa ....... al. 
: (e~ !: ::'1 I\'r:: ::.. =--''''=1:' ,:..,,11 an ::J ~t r:r &:::= c:: ;;z:,s :::
~e ::--C":.---- :!. = --·-i! ::. & s~ '='U"'.e ;:=:10::. :z:n:~ =- ~:;ul 
:',':'~::.s::1 ~.:..,- !.-.,,;·:-:-I :....s):z~ z::'- ::. .... a:. r.:--=':-~::J ===-::.. 
;a:s:. ::.r.::::.. r.:---~,; r-"'::::': .-. :i,. .Z;;u.! -= ::. ~~-: u ::::.~ :::::1 
c! ;:'1'l"'c.&1 w&.-. :Ie.h·c a:::' ''7'-z.:~- o!r':':':' j:&.O:::: ;:::-.~::':!.I::. 
CJt::::r=--: =. c:sje-:-..J ::::1 •.• ":'=:::'-_:'':=I:'"s =Ur:-_ .. al 
~. x::= I~'" :-1:::' :1 :a.:1:t c!:::t -_."i::!:':: a.:: =::1 ~ 

i:j :'~::.s:t-'::-i z=:: aT ~ :=. =:::"1..'"7 c:!;: " :i-Zs.:':: -
:;..~:C..; z:: I :i-Z:'-::! .:. :Il __ ... a.: =:=. --_:'''::I:':!a J:;:';~" 
;:-::su::r !: .. m~:: ~:u! ~~:7:: s.":I J:"':' :e "_,I.~::::: r.:-lo;it::o -a-:'_-= '-:- • __ , __ ;_' ...... _. :.. •• ____ ;.,. ___ ~_ .":_'_'_.!-I .m. :- _ .. :-.::-; --_. ----- -_.- ---- ~---. -.1:' C' = __ :. 
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leI Uj)OD rece1ilt of a "oT1::en petl:Lon as pro"iciee in s::b~ioM lal and Ibl 
oC :..'Lis M:".ion. the co:::r.,.ssioner sball fo:-.hv.;tb deli-"wr tb. peutian and all 
papes rela:!n, to the caM to :h. cham:".an of the solid ... ·::st. ci'iI<'ul control 
board who tr.all thel"'Cu;MIn ci.~:mjne the ume and piue {or a hU:"ln!; before 
:he board. The chaircan shall !;iv. the comnllssioner anc! jleutionr. thin, 130' 
cius' "'-ntten notice af:he time and place of the bean:l!;. :lnd .lIch hearl:lC; shall 
be held not late: thaD fixty 160' da~ from rK.ipt of the ...nn.:I petition by the 
co=issione:: pro,;ciec!. ho",·n.r. that llpon reqll.st of :h. pemianer or llpon 
:..'L. a;THment or to'L. petlllon.:. SlIch heannc; l:Iay be b.id not later than on. 
hl::lcir.d twent)" 11!:l1 cays frol:l nce:ilt oC th .... "ritten petItion by the co::lmi,. 
sioner. At such hear.:l1 before :h. solid ""U:' ~ul cO:l:..-ol board. u,. 
co::llnission.r. to"'e iI.:I:ian.r. and any o:.."'cr iDteru:ed party =a1 ailpear in 
pe:soa. and by cOllnselilreseDl "';tn.sses. and III=t .~cil::C" The chai.-:naD 
slall have thl pO""lr to a:=inister oaths and isslle SIIb;ioc:lu in bei:&!( or the 
cieila.-_'n.nt or at the reqll.st or the petitiODIl'. 

In O:l th. basi. or :.~. ,,'idenc •• ProCliCed at :.."'. h.a.~"1:. :h. boa:d shall 
=ak_ findiDC;S cd .:1ter slia oni.rJ as iD iu apit:ian will best !:::-.he: :.."'_ 
pl:."?OIU oC:!Us pa."L z:sc! s!sall ~h·I...n::m notice orsua D.:wo::s an:! m .. ., 
~ :hI pa.-:iu alilCU:L Th. anier iss'.l.d war ~ subsK".i= s:-.au be iss'.lld 
:10 laLir thaD thl.-:y 130) c:ys iollowinr :..'11 dOH or :..'1. bu.":.:::. 

(,) rnl c:ancery CO'':'-: or Oav:c!san Co-.:n:y s!Wl haTe .x:!::siv. an.ina! 
t.:.":.s~:::ia: or all :e~.w r:=H:m~ ir:.s::::z:.ed =cia' :""'1 a::-.hori:y a:u! ~i
SlaDS or:!::J pa:-_ A;:?uls := anie.., a."1d ciec.-tU aC :'~I c!:.I:s~!'7 =r:.-t cd 
;:::ICllCi:~ =:OI:C:~: :::::'1' :h. i!::I''is:aDS oC:::.is par: ~.an iii to :.~. S::;:::=I 
Co=: cie!ili:a :..~_ fa:: :.':a: =:I~\·e:-.. cl q'.lu:ia::.s oC = ::.Jy =1 !:\,ah"cl 

(:1) .~y iI=:Sc:l ::lay:;!. wi:..'1 :..1:. =::-hsiO:1e: I r.r::I: =;i&:::: a;'&:::st 
a::,. jlL-SO: alle •• :!1y \'ioli.:::r a::y ~.sia:s c!:!::J j:&:"'_ t:"::iul =. ::--:,. 
C::1t: ::iItL-::::U =: r-.. ~ =;:1::': is Cl:;Iliciun:s 0:' !:iTaio::s. ~. 0: i: Call 
==~tt!, SL""\'I I =';1 c! i: 1:,)0:1 :bl pt.-so: or pt.-sO"..s ::a::.cl ~e."':::' 
;::c~Jy bTU::.a:e ~I &il ... ==:s =::ai:eci ~ .. ..:::. c: I~ ==-7 =_ 
allerd viola:=- oCr...: a::c:. i:-cr. ~e 0::: will:Ue.!: all :&SU, h. L::':: 
Call =::!r ~ ==;::,'-,-: o:::s a~::s a:::= C' cr...--l-a=:: W:-.:::: :='I:Y " 
t9:l) :ars :::: :::1 =&:1 c{:a c:" ::s :I:t!;-: :::. ---:::1: C::;!c:' !! !i-.!!e:' 
:. ::::;::z..~: ::-:! L!t;!: -:-:::a::: :tll!,-!S =C:I =---'Ji=t:·s a::i:: 
= :I:a.-;-a-:::.!J :: -::::!:! ::a-::~;-.!.:e :::== 51'"'1:1. ~t ~:. l;;u.!::::S ::::: =: a ::'!2..-':'. :::: &;:"!c::.r.:t :s:, wo::::::.::.-=: ~:. :J:S r.!:, 
:!:Lr: c!::'1 ::=~:== Ie: ~r:t =::::!u::t:. Z!:::t ===..:.u:::!::~ 
::I :oUt ::. &::!::: .. .a:a: :: :.;s =:==.=::., :..~. ==;;3'-'-- ::.sy ::u.. z: 

. zuul = :1 =--~-: r...:.:: :=:: {!~) ~:s == =. :::.. 1: -==== =_ =
r· '''''--l:::ows =:.u :-au= = ~:-r:: S::::.:'::" T':t :r,:~-=c: l!:a.ll ::: 
:a O~P:':::I us:r.1 :::;:''-'-::: ¢t:!::;=:'-l~==-a:--.!::-:tJ. 
:..,-:-. 0:'::1 .... 0.::. _=:Hi == =- ,':'7'''' a!::ar.:;:.;s =;'a'-- ZA::s 
:.:-:!. =- S!. J :!: ~=:.; u..:;. 5.1. ::. ~=. J 2: lS~ =- la&. I .;: :.#iO (ACj. 
!..!. =- iSi. J 1: !.C_-:'" J !-.~:2:.~:.;a::.. !!4'_: :J 

A::-4 :c:a. -:-:. :f!! cc:::c:: :.:r .. t -= ~ a:: -= ==--=,- "~C"I'VI:' :iY 
a:;u:":: :~. u IC!::-.: = =. == Y::=C a:: = &:: a:: l:- a::~' :..ar.r. -c:- =a.-:' .-= 
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::a. - == -= :::.-:-.-..:~ ::~ &,.-,q:> = 
::;a M== U .r. ~~ :: ::. := 'f":.::L 
~...::Ye :a: ... A::.t :11!..=- :r.. & ~. 
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~:1l.1l(' Criminal ~n.ILi"- - Any ~non .. -ilI(ully riolatil'!: any 0( 

ll\, i!1"D'"ls ion~ o(!h.s pal"L. or (ailin:_ n.s:iKtln: or n(usin: 1ft mmi!I~- "-Ilh any 
or=_:- o( Ih. co::::niJlSiontr or board la .. ;ullr , •• u.G &haJJ toP ;vilty or a m.lICi ... 
meanor and Ilpon ccn,-ic.ion. shaJJ be liOlbh: lU a fin_ or nnl l..ss :han !lh~· 
ciolla~ 1~50_001 nor more !han tw.nty.riv. hunarea dollars 1S2.5001 (or eath 
'-lola~ol'l ..... :.'in:.hl ci.iaanion o(th. CCUI"L. and eaCo'a cill)' o(cc:mnuld ,ojob~lon 
,1\&11 cOnJu:u,. a IC~L"''' ocrcr.se.IA~ ... :!lE9. ttl. :95. t 10&: 1S'S. ch. 10!!. t 5: 
:950 tAcj. 5.1. ch. OD~ t .5: T.C..A.. t 53-:31.(.) 

C:OUaoenJ 1le',,"" .. L \·.holn)' or ..... ,_ or ... __ .. 1 .. II .. ~ _ ....... 1 
... "" ................ _"'"WftC •• ",.ftaara'... A~~:~ K ... .,. a:. • ___ ... .,. ..... 1 __ r. ...... 

6'-31·11S- InjlomcUona resua.iAins: \-lol.tion&. -In ac:!hi= to the pen
al:.i .. h.rain i!:-oriciecf :.'e =:::::uuioner may cause :he .:UoI"CL"l'I .... ' o( L"\1 
orO.rs. ... .:iu 0: ra;'l:la:.ionJ issued by him Dr" oni,rs Urol.G by:ht boarC to ClIl"I'Y 
o~"l :.." ;:~.Jio:-.s or:.his pan =! ::r.:,U-.l~: i'raJ jlroct«an;s \II enjoin :h. 
,ojoia:':on 0(:'''' ;::"lI" ilio~ ol:=:s jI&:""_ L":d :.'a, orOL-s. ... .:iu 0: ra.oIia:.ic:o.s o( 
:.':t = ..... .:::issio::u 0: o:-oe:-I o(:h. boL-G in lI:'Iy CCl:.'"t o(=:::l'eun:J~.s;::-.lo::" 
~ r.::.' C:I:''"t =a,' ::-a::: a :e:::I'O:"&.:· or jI.:-::-.. ne:t !:.i;..,c.io:l :-U"_-ai:::::; :."" 
...::~::::: ::e:-toi: Th, ::s::"i:: ~~:=='r ;::::~:: "'hoft r.:.-:~c: a -::o:a::"-:l 
oj :.;::s ;:L-:' c:::.-s ~ :.il a::.:..-::.y i~,:-;l o( :.~e S:aL. r~J :::.r'::::~1 L~~ 
~1t::"'::1 r.:= r.:::s "'-he n.c.ss::,- :"':-I:or ::u OHD ';'0"'-: by :''':.1 ;'e.-.:n 
cio-"::IC .. "i:: ::1 ;xt'"'u on."\~·u-":;&:':::.I.~c.s :9:9. =- 2:.5,1 :5; :S~5. =-1~9. 
I i: ~.c...s..l !3~2:3.] 

t.a- ltm...~ :"'~. ':'e::HSMe Cr=!. =, .... 
1.I.:l-~~.c:. ':':a::.. ~ ~. ~ 'I~ . • ~. 
CoLat~ i\ri-=--ft.. r.:;~= -0:..."':' 

~.,. =::ar.UI.". l::rr"':-.Iea ~ ~ 
~::. co :ot:=- .:!.--. c: ;tOll==: ;:a=nL 
0&' A..:...1-U ~. 

D:-::.:':a. ?~c==J.:lc. :'0::::. - Cc:=-z::s c! c:'!!;z:io:. - :al .:.. 
;L-:-:"-::%::! ::::::- t~.::~~e:::.u:::: J'::"-':!J r~l··:" ::~t: -.:-::~ 0:.:. ::=. 
~=!!'. ;:Z:-.z::1 :: =. r~:! ::. 7=tUH ~~ t:".~ ~ Ut::"_-:t: :7~. 
:;L-z:..~ c:,- a :,,!;:.r.e.~ .-,..:!--=:::: 2. _:-__ 1>:, r-:!::=" -r.:::!J &~,. ••• e; ~=. 
"--, ,,:--c': -~ &-:..-::..: h a:: U 1:'.:" 1:'-.- ~.: ".!:I.': .• = . i=--eus·;;. ;.&;~~~:~~ :i; ~-Z::-;:;,. ";:;?;:: ~~ ;~ ::-
=t;:-~:. 't::.'-.. ; ~:a:u ~ :::::, C' : ••• ::a:::. iCt.-z.! c:::~::::: 
:=:~;a!.C'~--z:a~:""';":":"== ',," =_r_J:a=--"::"w.~~u.c 
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all -;. - nUll. ~. M •• od~~ ;ond Dr :oi:.anallrc! .nd r.ICI"" ra\lll= ..... n·.t'w'I . ... ·:th In .. 
,,.u,,rer of th. _U'I' "rT,,"n~_ .11 h~" of a corporal .. ~"""~' . • 11. tr ... ,.IIn.r 
Ih&JI reAl .... and hold 'h~ a"PIIIIIU in 1M nam .. of:h .. " ... nfTennP!l_. III 

'Nit. f/W th. P"~ fnr ... ·h,eh Lh~ a"pu!'11 ''I """a •• and llhall at all tim .... bf' 
r.lponsibl. for tft.o rvtItcocir and Ioaf.;'wplnc: of thl' o"","'"11. Tn.. oprrator 
!:Uk,nc: th. aepolit shall be .r.:.itlwc! from lime to ume to ci.mand and romi ... 
from thetn.,."rer. on r.he "'Tlnell oraer of th~ cvmmUUIlOller. th ..... ·hol~ or all,· 
portloll of allY NC\IntiellllO OIfPOII'M &:;»011 aepolnine ... ·ith him. '" lie" :herHlr. 
oth.r II.s:ou.bl. Mamties of th. claN" hereill IPKlIiPd ~';:l~ a mar;'e, 
'·al". atleut &CI"a! LO Lh. slim of the DoNI. and also to cir.:tand ano r.co,·er tn. 
inlerest illcom. irom r.h. ,.I:llritiu u r.he Ioa:ne becomu d"e alld ;.a,·ai:li •• Tn. 
~.aa treasurer. at \h. req".1t oC~. opentor. shall COII"'rt tne tore-oI:iti.1 inLO 
IIIIeh G\her nec:o,iabl. M",:i:i.s of~. el"",_ herein IpllrCili.d u::ay be cesi~. 
DaL.d by Lit. operator. Jiow~ .. er. all,. operliLlll' ha,in: outr..a:lCi::~ eorpo:aLa 
iIo:tu wr.h at leaA an -A - n:.inc: b,. Moociys adtor S:andan! a:lei PCICI:"S n:.inc: 
Jr.'\in. =a,. ue=La i:l 0"'1\ !:Iemd u luret,.. 

Ibl Th. bond or cuh GeJIOSit or ~.arke:able \"&Iue of the Me-.::ities. ,,·hie.; 
s.:'.a11 be conGition.d "pon the praj)U o;.cntion alld dOllure of the rec:jlLared 
solid ""ULa c!iJj)OS&l o;.era:.ioll snall 0. not Ius :::.an em. thouund colla., 
151.0001 for uell u:.i=a,.d a:n or !:aC'Jon th,reof a.'i'ee-.ad by :.h. r,-.a:.io:1. 
Liabillt,. tzl'lCifr' :h. Dol'ld s.:'~1 be COl'lt::':UOUJ :.::::.il the o;.en:.o:s ~ ;m!lMT1,. 
c:i:lud a:-.d .nced. 

leI It. =ia;,aill)" 0: ~:y :::2,.. il'l li." of a ;:»e:io::"!lanl:t bc::c! or .qui ... 
~c::::.C C' se~.:.-i-..iu. u.~:.a a =-:.-a:: o! oillip:iem -'_; ~e ~-:;Ir.=I:". 
S= =::a:: of 0:1:;&:':0: "'ill 0. • :ri.-:::::: a~e=t on -:.'l. =1I::ti=~~ 0: =--=:y. allo"inr -:.'l. co:::-;ssione: 0: iUs cw::" to coli.:: not ius ::&II one 
::ao\:J&lld Gon .. , 1$1.000) io: ec u::=ate:! ac-e or !:a::iC:l :."a.-.of &fi'e:ri 
~ -:.; • .::r,r-.saI 1r,)Ca:.iD:l =-=:: a.o:y ::::::s ~::, ::s:r.:..,..: 0: to :,. :a::'I:! === :he r.ate to :.;e ==iC::;W.~ or CIr.:::y 0: :ail-=- oi -:.'le ===~~ 0.
=:r to Di'ente or to des. tnt rt;ir.tr~ soll:! .. ..". ::..;: .. 1 ~n:i~ 
r.oi'L-i!. -:-~. &::Sa::: o!::st ==::-a:: c! c=ll;a== s:an ~ Ie: :,. :!:! ::--... 
1:=':. =~I =:::2: J~! :,t :1il: --::: :.:. ::--:,,;:-..1:' ;!':::a:.:t c: a='::-

. iJ:"a::c: ...-..:. J!:1!1 J.:: :: =- :L.-::.s c:- :::, =:..-a= :: ::-.:~ :::= :.~, 
--.'r:=~ :! r==l:: :!J1:': ::.- :~~! ::. :::e:&:.t C' = :!:Jt :::t :;,;::uI 
~t.-z.::::. r.e =.--::1 ~ ~~ C:;:L-a:::. u u: 1;::: ~::l" .. 

I:) :-:11 z=--=: c:::t === C" =::-a=:! c::p.:::-..s ,., .. :1 ==1111: = 
.. :s= ...... :! ::. ~. a=-.:: a! z::~ ,,:,,-•• :: :t a=u;' ;:,:"1:1: =:: ::a ~;' .... 

:s:::' &I H: c= :: i 53-!:·!C';.!: a:,- :! =.. :.~.::..-s:c~ ::::.. ps:: = 
:-::!u = :'t.~---. &:--;:a:! r_i 1-: :I:r.o =- :1 =s., :::.:' ::--'" 
S:=I: ):ay, == ~ ; » :i': ...::: __ ..=: :. =. Z=-.. u: :: =. ::--'" 
lice C":'-::';z::. =. __ .,r_.-~::II .. ---., ::!----:::--... 
:t ;. tc"'rc -::r-~ ::.. ~. C' ~t:"t ::::: :r.HI:L.,-. :1 --:!,.:=~ 
I:"~ =1:" s--r.:c..:: =:"l~=-==:::::t = =1:" .~t" 3 :',-f': = 
:. c;:cr'''::-:: j:'t:'I:: ::- ,....-r-~ _I: ":=r- -I': a:=tul: ::l =t ;:C:'-C: 
a:=.s. ~-::. =::.. ~::":.-! •• = =:Ii"".r.:-a::~ :-:'1 :.-:::t =:===~~ .• --. 
= ~I:":: r..r,:t=.J:= .~, ,~ Q:<!:f..-: :: "II"~ :IQI::I :. ~= ~ ~.: ::. 
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ro:::,ly .. ,th ttli .. pAn Of dIP r"'C:-.Ila~"'n .. nr n~cip:-" n{ thp cn~mll'~lonn. If tn .. 
o~rator has ftot rruh", ;Oft a:r ... m .. nt .... Itn tn .. CII~:I'II"'""'''f Dr ha, not 
nt:I'Iplif'd .. ,:.h th .. rrqlli~m ... nu ... t {or-.n In th .. ""lIcr o( nllncnmplaan" Dr 
o~er o( ,".~nslon ..,tilin tlr:w umlu ... t Uln.in. tilr f"'C:I~tralion m.y bf' 
~,"Okf'd br onicr ofth .. com:ru.luonrf and :h ... por:l·o~n" Oond shall ~h .. n c.. 
(oncnfli to th .. ro::lr.lininncr. When a bond is (on .. uK plI"lIant to thr pf'D'"io 
.ions Dr this par" .. the rommiuioner shall c:" ..... notice to th ... :tol":tl'~- ~ene:-al 
"-no shall rollcct th. (oneill:,.. lAC-oS 19S0 IAc!j. 5.). ch. 66:. , 7: T.C.A .. 
f 53-:3-:3.1 

6~::J·1l':'. Ch-il p .. naltioL - 11 .. 1, _~::~- ~""'" .. -no nolales or aiis tit 
cv::lply .. ,:.h any pro,-illion o( this part ur any rill ... r...:-.I!:l~lnn. Of s: .. a.:~C:al'd 
aliopted pUl'S~nt to this "art shall be subje~ to a civil pe:\alty o{ not less ti; .. , 
ono huncred collars ISI001 nor ::IO~ :han Ii ... :ho\:Slnd liollal'S 153_0001 per 
~J' (Dr each day o( ~iola:ion. 

121 ~ch ciay JUch ~';olation =::::nues shall =roSti:ute .- .e;:arate ~-iolation. 
!:s aciCitioa. IUch person ... .aI1 also be liaalo (or any cia:r.a~el \.D :ho ,....ate 
resultin&: thertf'rorn. wi:.houL re:~ \.D "'nether any cinl peealt,. is ....,,.:L 

Ibl Any civil penalty or ciarm~es sn..11 be aNleped in the (0110"-;:\1: ~c:: 
(11 ,tit =::\::\iuic=u :::ay WUt an aueument .:.inst any ;lel'llOn :oQonsi

lIle (or :.ie '\"Ioiation or c:a:::z;es_ SI::ft pcr~n s:-.all rl:II""1 no::cI of:he aJ.. 

susml::: ;,. ce:"'.ifie:! ::-x!. :et::~ r.Cli;:t l'e:;~ls:e:: 
:21 A::Y?e~ ,;:::::51 .. ·hom an aneSS:::l::t ::u ~n i.u:.a.d :::ay sec-.::"I a 

:Ol\"ie .. · oi:':: ~tU:le::: by m:::; "-:-.!1 :::1 C:::::::-':JJI:r."Ier a "~::'t."1 ~:::::::s 
se:::::. iO:"'_~ :.il ;:-0::::::" ,,:\:! :-euor.s ~;l' :::s oojte:lo::s a:::! uk:::r iol' a 
heL"':::r in :.il ;:II::': in'·ol'\-,d :'''::lfl :."Ie "lid "-ute c::s:r.JOaI c::::.-ol oo .. ~ 
S:::.": a hu.":_~, slall :,e a =UJtIQ can and :he ;:ro,,'Wc:s oi =a~:e: 5 oi::~ • 
.: ~.a!l zi=i'ly. 4."10 !'nii: \":ar.s c::~ol'll c::::.-ol hc;:-:i s:-.aU !:z~·. :.,." i'owr. ~ 
':~I~ r_~ c:-CI:S u i!1 :~ o;:::ion ,,~il i~n !::..-_'.r :.~. P-~:"j:OfV or:::s ~2:-": 

:31 !!' a ;:a:::io:s :0: :O~"-l."· ci :.":e Ull'ess:::ent if :\0; me:! \':o-:~'::."1 :.":::-:y :~O, 
:z~-s &.~=r :.":e ~~ =t USe!S!':It::: !J ",. .• d. :'~t ~;c!a:= 1.:''':1 :,t =":::.: ~ 
:.zVt ::::u:::.:! :: =. UU1J:::.::: 1.-:: :: S:.ll1 :e::::t =.a!: 

:.1 ".'.-::=::t'-~ a::y un1J=.s::: ~u :,e::::::1 ::~ oe=::u c! a ::,~:::.! :~:::= 
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~ .. t92'G..5C A~loc. tr.moUt .. 
.tI\oph yfflt •• and ectInoIlt •. 

cc. 1926 ,S8 added by 5 I FR 22756. 
June 20. 19861 

(al Scope and application. Thi. 
leclion "pplies to aU con,lruction work 
sa dafinp.d in 2a CFR t9l0.12(bl. 
mcludlng bUI nOllim1t~ to Ihe 
followmg: 

rtl Oemulilinn or ~ill"'.1b~ or ~tr.Jclurc:t 
where ilfibc:ltos. trc:noJ.tt:. anthophfllite. 
or actiuolite is pr~~~nt: 

(ZI Rl:ntoVlt1 or encapsula:lon or 
m .. lcri .. l. conl .. inin" a"l;~s:':II. tr':molile. 
anll:'Jphyllile. or .u:ltnOIiIC: 

(JI C,,'nalrut;i:,.m. "lter.diun. re~'!iir. 
mllinten.ancC'. or rt:lhoval,un of ' 
~truclure .. lubatratol1. or portio"l1 
thereof. ttufl cunt"in albealoll. IrernuUte. 
anthopltyllile. or IIctinolit.!: 

(41 Inatallaliun of FrOlfuctl conL,!nlng 
asbesto .. tremolite. anthophyllite. or 
actinolite: ' 

(5) Asbelloa. CreDlolil!:. anthophyllite. 
and actinolite Ipill/eme.rgcncy cleanup: 
lind 

(6) TnlOsportallon. ·dispolOll. slMage. 
or cont3inment of aslJestos. trcmolite. 
anthophyllile. or actinolite or product. 
containlqubfllh.ll. tremolite. 
anthophyllite. or Ilctinolite on the .ite or 
location at which construcUon activiliea 
are perfunned. 

(b) DefiniLio/IIC. "Action level" muns 
n airborne concentratiem of ,asbesto .. 

tremoUte. anthophyllite. actinolite. or a 
combinatIon of these minerala of 0.1 
nber per cubic centimeter (f/cc) oC air 
calculated .. an eight (S)-hour tirae
weighted average. 

"Asbeatoa" includes chrylolile. 
IlmoaUe. CI"OddulUe. tramoHte .. beatoe. 
anthophyllite IIIlMltO" actinolite 
e.bnto .. and any of thcae minerai, thet 
has been chemically trealetlll.nd/or 
altered. 

"A .. iltant ~cretilry- means the 
Aulltant Sctcretary of Labor for 
OcalpaUolWl Safety and Hell.lth. U.s. 

lkil4rlmelll or '--'bur. or tlelillnec 
"Aulhorlzed J1~non " ,"elin .. any 

!K'nun lIulhorizetl by the empluyer and 
required by work dutics to be pre.enl U1 

regula led areal. 
"Clean room" m~anl lin 

uncontaminaled room havin!; hcilitiel 
(or Ihe .torage o( empl"yer.i· s[J?ct , 
cJothins and uncont.aminal(!.i malarlwll 
and equipment. . 

"Competent person" m~ana one wh'l 
il c:Jp4ule oC identirying axi.tlna 
asbe.to .. tremolite. aothuphyllile. ur 
actinolite hliZard. in the workplace and 
who haa the authority to wk_ prompt 
corrective me8lurea to eliminatf' them. 
.. Ipecified in 29 CFR 1926.32(1). Tha 
dutiel o( the compelent ilfInon include 
at lell.lt lhe folllowing: establl,hing the 
DegaUve-preIlU/'Wf endoillre, ensurins Ita 
Integrity. II.nd coolrolline entry 10 ~nd 
eltit £rom the enclolure; .uperviaing any 
employee expolun: mGnitonna n:qu.l.rud 
by the ItauuLlnJ; enawiDi thalliU 
employee. workine within auch en 
enc101Uft wear the appropriate penonal 
protectJv. equipment. are trained in the 
",e of appropriate methodl o( r.<pOlUft 
control. end ute the hygiene (acilitlu 
and decontamination procedures 
lpacified in the atandlted; and eru;urina 
that engineering contra" ia UN 4nI in 
proper openllina condition and are 
(unctioning properly. 

"Decontamination area" means a" 
enclosed lrea adjacent and CODJu:cled 
10 the re::uJatcd arca a:od COQ.Ii.ting of 
an equipment room, Ihower arell. aDd 
clean room. which il uaed for Ihe 
decontwminalion of workers, D~teriala. 
~nd equipment conta.miJlated' with 
.. belto .. tremollte. anthophylUt .. or 
actinolite. 

-OemoUtion" means the wrecklna or 
taking oul or any load-Jupportina 
Ilructural memlJer aud any related 
11lung. remo\·ir-a. or ItriPPina o( 
.. beltol. In:molite. anthophylUte.. or 
aclinolite producl .. 
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"Oirector" m~.lIn. the Ocrr.ctnr. 
N .. lion .. llrulilul .. (or Or.cupali<:'n.ll 
5.c!f'ly ;lnd IIr.illlh. U S. O(';Jllrtr:C'nt o( 

1I.!~IIh .1r.d Human Service I. or 
de.iilllce. 

"Employe. expu,ure" meOln. th .. , 
exposure 10 .. irb.,rne 4sbclitol. WlnoJl;tll. 
.nlhophyllate. actinolite. or a . 
cnm~inalion of thelll mineral I. UeOlt 
woJulJ IKc"r i( Ihe r.mployee were nut 
"aintl r~:spiralory protective ~uipraent. 

"!i.f.eipmernt mom (chana. room)" 
me~na a conttUDinated room located 
wilhin Ihe d«ontaminatlon area that la 
luppli(!d with imPf!rmeable bllgl or 
eon, .. incrs (or th. dispoul of 
contllmiDated prolecUn clolhina IU\d 
oquipmftnl. . 

~Fibftr" meAns a p:uticul~te fonD o( 
1Ic;beltoe. tnlmulile. anthophyUite. or 
actinolit .. 5 miaomelett or lon~. with 
• lenttth-to-diameter n.Uo or at least 3 to 
I. 

"Iligh-emclency perticul.te air 
(H.EPJ\I filter" meana a filtllr capabla of 
trappina and retainins at leaat 9!J.r. 
percent or all monodilpened parti~ of 
0.3 miCtomatar1 In di&mftter or IIn ... r. 

"R8MUwted area" meaDl en area 
..tnblilhed by the employer to 
deDl8l'C8tl Ire .. where airborne 
conamtratiolU or .Ibelto .. tremoUte. 
aothopbylUte. actinolite. or a 
combination or ~M miDual. exceed OC' 

CIIn rauonably be expected to exceed 
the penuiu.lble expcNW'1I limiL The 
revulated at ... may tak. the fann o( (1) a 
temporery encIoaure. .. required by 
paragr4ph (e)(6) of thia Mdioa. or (2) aa 
&.nt. dl!marcatcd in aay m..an.aer that 
IIliolmlzu the !lumber or ~ ... 
IllpoMd to ubntoc. ,"mollte, 
.athophyWc... or actinallt .. 

-Removal" meal1.l the tU.ina out or 
stripping o( albelto .. tremolita. 
anthophyUU .. or actinoUte or materiala 
conllining .. bel to . .. t,moollta, 
anthophyllile.. or actinolite. 

.. 
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"Renovation" mean. the modiCying of 
bny u.isting Itructure. or portion 
thereoc. where expo lure to airbornll 
IIIbe~tol. tremolite. anthophyllite. 
actinolite may reault. 

"Repair" meana overhauling. 
rebuilding. reconstructing. or 
rccondiliorung oC atructurel or 
lubltratel where .. belto •• tremolite. 
Ilnthoph)·Uile.or aClinolite ia pre.enL 

·&rcmolite. anthophyllite and 
IIctinolite" mean. the non-ubeatoa Corm 
or these mineral •• and any of the&e 
mineral. tbat have been chemiCIIlly 
treated and/or altered. 

(e) Prtrmiuibltl exfXUllI'fI limit/PEL). 
The employer .hall en.ure that no 
employee i. expo.ed to an airborne 
c:unc.ntrallon o( .. beltO" tremolite. 
anlhophyllite. actinolitao'or a 
combination of theM mineral. i4 exc. .. 
or Il2 fiber per cubic centimeter of air u 
1m c=iJUat (a) hour time-weighted average 
(1W A). a. determined by the method 
prelCribed in Appendix A of \hi. 
Mctior .. or by an equ.ivalent method. 

(d) Communication amona tlmpJoytlt¥. 
On mwti-empJoyer workaite .. an 
elf.ployer performing aabe.to .. tremolUe. 
anthophyllite. or actinolite work 
n:quitina the •• tabliahment of a 
regwllted area ahaU Wonn other 
employera on the .ite of the natlU"e of 
the employer'. work with a.be.toa. 
tremolile. anthopbyllite. or actinoUte 
and of tM .xi.tence of and requiremenla 
p4:rtainina to reguJated area .. 

(e' Regulated area.-{l) ~nerul. The 
employenhaU e.tabli.h a regulated 
lrea In work area. wbere airborne 
conceatratioQ.l of ube.to .. tremoULt. 
anthophylUte. actinolite. or a 
combination of theM mineral. cxa/ed or 
can reasonably be expected to exceed 
the permi .. ible expo.ure limit 
prelCribed lo paragrapb (c) of thla 
MCtiOn. 

(1) ~marcalion. The regulated IU'OII 

ahnll be demarcated in any GWUlet that 
~ the number o( persona withitl 
the area and pratecta persona outaida 
th4 lINta from axpo.ure to airborn. 
coaccntratiOOA oC a.b..toa. tntmolile. 
anthophyllila. actinolite. or a 
combination or theM mineral. In exceu 
oC the permiuible expolute limit. 

(31 Acce.u. Acc". to reguhllt:d areu 
.ball be Umited to authori.%.ed persona or 
to penon. authori1ed by the Act or 
""1JU.iatioru i .. u.od punu.ant thareto. 

(oCl RtupirotoN.. All pe~ enterina a 
regulated aru Ihall be lupplied witb a 
reapirator. Klectad in accordlwcc with 
paragraph (h)(Z) of thil 6eCtloa. 

(5) Prohibit«i aclivitiu. The employer 
.haU llruute tbat emploYH. do not eat. 
drink. amok... chew 10b.acco ()(" gum. or 
apply coametic. in the "'ilJlated an&. 

T-I~ 

(6) RequiNlmenl6 for asbe61a. 
~movo/. demo/ilion. and renovation 
operollon~. (i) Wherever fellaible. th. 
emplol"er ahall utabli.h negaliv~ 
prllliure enclo.utea b.Cot'll commeneina 
removal. demolition. and renovation 
operationa. 

(iii The employer .hall de.ignate a 
compelent penon to perform or 
supervise lbe (ollowtna du~a: 

(AI Set up lbe enclo.ute:'" 
(8) Ensure the Integrity o(the 

enclolure; 
(C) Control entry to and exit from the 

enclo.ure; 
(OJ SuperviM an employee a.xpo.unt. 

monilorina required by th.it aection; 
IE) Ensure that employ ... woridna 

within lb. enclo.ure wear prolactin 
clothina and re.plratore u rwquJted by 
p"nagrapha (I) and (b) of thia MCUOQ 
lind: 

(f) Enaure that employ .. are tralo.ed 
in lbe UN of eagioeerina CODIlOla, work 
practice .. and penoa.al prolactin 
equipment; 

(e) EnSIU"e that employeea &LM the 
hygiene faciUlla and ob.erv. the 
decontaminatiOQ ptOCIIdwu .pedll.d"iA 
p.ragrapb (j) of thia aectioa: and 

(H) Enaure that eaaineeritlt co&1fro1.t 
are Cunctioniag properly. 

(ill) In addlti.oa to tha qualiflcatioaa 
.peci.fiad lo parappil (b) 01 thia 
MCtiOa. tha compet.ea.t penoa a.ball be 
trained i4 aU •• pec:lI of ubato., 
tremolite. IIlthophyWte. or ac:tloolUe 
abatement. the coateata of th1a 
.tandard. the identiflcatioo of ~ 
lremoUte. anthophyWte. or act.ia.ol1ta 
and their removal pcocedu.rea. IIld other 
practicel (or raduci.na the bau.rd. Such 
trllining ahall be obtained i4 a 
comprehenaiv. COW'M, tueh u. COW"M 

cooducted by All EPA Aabeata. Ttai.a.iaa 
Center. or lUI equivalent course. 

(iv) EJcceplion: For amaU-acaLe. abort
durati 'n operatioaa. web u pipe rwpalr. 
valve replacement. lDatalliaa electrical 
conduita, loatalliaa or removina drywall. 
roofina. and other aencral b~ 
m.lntan~ or renovation. the 
employer la not ntqulnd to comply with 
~ requt.rem.nta ol parqrapb (e)(O) 01 
thi. aection. 

(0 Expcuww monitorina-{l) c.nua1. 
(I) Each employer who hu a won:pLace 
or work operation covered by th1a 
.taadltrd shaU paform mOQil~ to 
detennine aCCW'1ltaly Ih. aIcbome 
concentratioOA 01 ubatoa. tremoUta.. 
anthophyllit .. actinolJte or a 
combination 01 th.M aW1cr&la to whk:h 
employee. may be ex~ 

(ii) Oetenninatiolu oC employee 
eltpoure ahall be mAde from bntatbini 
UJne air umpl~ lbat an nrpntwntative 
oC the 6-hour lWA oC uch employ ... 

::i-:1I:l 
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(.i il Repre.enl~tive 6-hour TWA 
employee expo.ure chall bG detenninad 
on the 1.14111 oC one or more umple. 
reprelenling Cull·shift eKpolute Cor 
employee. in each worlr. are •. 

(Z) Inilial monitoring. (il Each 
employer who h41 • worlr.plac. or wone. 
oper.dion covered by thi •• tandud. 
except aa provided ror in paragnpb. 
(O(Z)(ii) .nd (O(Z)(i1i) of tbi. a«tion. 
.haU perform initial monitoring at the 
initiation or each aabestol. IrlmoUle. 
anthophyllite. IIctinolite job to 
accurately determille the airbome 
conc.entrationa or ube.toa. tremoUte. 
anthophyllite. or actinolite to whIch 
employe .. lI\.8y be expoted. 

(ii) The employer may demoOAtraCe 
that employee expo.ure. are below tbA 
action level by mean. o( objective data 
demonttratina that the product or 
material contaU1ina ube.Loa, tramoUta. 
anthophyWte. acUnoUte. or a 
combination of the .. aWlenl. ClUlQQt 
meaM airborne fibcn i4 coacealratiou 
exceeding the actiOQ level under thOM 
work cond1Uou havi4a the areateat 
potential (or ret.euing ubeatoc. 
tremolita.. IIltbophyWte. or .ct1.oalite. 

(Ui) Whet. the employer hu 
moailonld .. ch ubato .. lramoUte. 
anthophyWte. or .ctinolit. lob. a.a.d.1he 
d&La were obtained durin& work. 
operatiou cood.uctad u.ader workplace 
conditioaa cloMly reaembllna the 
procet .... type of material. COQtro1 
method&. work pract.t.cu. aad 
avironma:nt.al caodldona I&Md aDd 
prevai1in& la the employer'. curnat 
operatlon.t. the empSoyet may rely OQ 

auch earliu mocit.oriDt reauJtI to .. tiafy 
the requ.l.rem.en1a of ~ (1)(2)(1) 01 
th!a 

3) Psriodk: lItOIlitotina witJriJJ 
u/alMi GreG&. '[he employa- tha11 

conduct d&11y IDODitoriaa that Ia 
repreM1ltativa of the exposure of e.acb 
empl.:lYec who La ... Ian-d to work 
within a rqulat.d areL E:mtrpliDD: 
When aU employ ... within a rqulat.d 
ana 8A equJw6d with .uppll.d ...... 
tftp(Hton open l4d la lh.a po6iUve
preuure moda.lh. employ_ may 
dlapenaa with the daily moa1torinc 
required by th1a paragraph. 

(oC) TuminaCiQIJ of moniUJrin6. U tb. 
periodic monitoriq required by 
pazqAph (0(3) of th.ia MCt10a revMla 
that employ ... ax~ at lndJc.at.d 
by Ita t1atJcaUy relicble aMUuremaata, 
an below th« aclioQ lavel. the employw 
mAy cU.coatinu.e moa.itocina Cor tho.e 
employ_ whoac IIXpcMW"H are 
tept'IIMQlAId by aw:h ~ 

(5) Mtlihod o/l1lO(litorinz. (I) AU 
um pi.« tak..en to Ie tUfy the IDOClItorinc 
requirement. 01 parqrapb (0 01 thia 
uction ah-IU h. pcnonal acmpIa 

[Ioec;. I a:l6.SoI( t)( S )(11) 



31:3116.2 

(olieCled following the porocedure. 
a,,~·cl(jeJ In Appendix A-

lill All umple. taken to .ati,Cy the 
onltoring requirement. oC paragraph (f) 

of Uti, seclion ,hall be evaluated usina 
the OSHA. ReCerence Method (ORMI 
• pedfied in Appendix A. or an 
equivalent countina method. 

(iiillC an equivalent method to the 
ORM i. u.ed. the employer 1,,",11 enlure 
Ihat the method meetl the Collowing 
criteria: 

(AI Replicata exPOlun: dala uaed to 
eltabli,h equivalency are collected in 
lide-by •• ide field and laboratory 
comparilons; 

(81 The compariaon indicate. that 90 
percent oC the aamplea collected In the 
range 0.5 to 2..0 Umes the l>ennisai-ble 
lintit have an accuracy range oC plus or 
minua 2S ~rcent oC the ORM reluJlI 
with a 9S percent confidence level a. 
demonltrated by a ItatialicaUy valid 
protocol: and 

(e) The equJvalent method II 
documented and the resultl oC Ih. 
comparilOn testing are maintained. 

(iv) To latilCy the monitoring 
requiremenll oC paragraph (I). employ.,. 
Ihall rely on the relultl oC monitoring 
analysil performed by laboratories that 
have inltituted quality allurane. 
program. that Include the elemenu 
prescribed In Appendix Ie 

(6) EmploYN notification 01 
nit.oring results. (i) The employer 

all notify affected 8I'IIployeei oC the 
monitoring rnuJu that repretent that 
employee', .xpo.ura a. lOOn a. pouibl. 
Collowins receipt oC monitoring rnuJlI. 

(ii) The employer .hall noUfy affected 
employee. oC the relulll oC monitoring 
repreaentlng the employee'. exP.9ture In 
wriling either Individually or by poetina 
at a centnlly located plac. that .. 
acceuible to affected employee .. 

(7) Ob~rvation of monitoring. (1) The 
employer .hall provide affected 
employee. or thelr de.isoated 
representativn an opportunity to 
o1;.«:"e any monitori.'1r oC employ" 
expoaW"e to Ubeltos. tremolile, 
anthophyllite. or actinolite conducted In 
accordance with thll aection. 

(ii) When obaervation oC the 
monitoring oC employee expo lure to 
a.be.tos. tremollte. anthophyllite. 01 

acUnolite require. entry Into ~ area 
where the 11M oC protective c10thina OC' 
equJpDMnt il requJred. the observer ahal1 
be provided wi th and be requintd to UH 

IUch clothing and equipment and &hall 
comply with all other applicable aaIety 
and health procedureL 

(g) Method. of compliance.-(ll 
£n8in~n·ns control. ond worle 
DrrJCticn. Iii The employer Ihall UH one 

.ny combiaatioa or Ihe roUowiag 
trol method. to achieve compUance 

with the pennisaible expo.ure limit 
prescribed by paragraph (cl oC thia 
lecllon: 

(AI Local exhauat ventilation 
equipped with IIEPA filter du.I 
colleclion Iystema: 

(81 Ceneral ventilation IYlteml; 
(e) Vacuum cleaners equipped with 

HEPA filter!: :" 
(DI Enclolure or i.olation oC procen .. 

producina ubeltO', tremolite, 
anthophyllite. or aclinollt. dUlt: 

(EI Uae oC wet method •• wetllns 
agenl., or removal encaplulantl 10 
control employee expo.ure. during 
.. be. to., tremolite, anthophyllite. or 
actinolite handling. mixinS- removal, 
cutting. application. and cleanup; 

(F) Prompt di3polal oC w .. tea 
contaminated with a.belto .. tremolile. 
anthophyllite, or aclinollte In leak-tight 
contalnen: or 

(C) Uae of work practice. or other 
engineering control. that the Al-liatant 
Secretary can Ihow to be Cealihle. 

(ii) Wherever the C.allbl. ensJneerlng 
and work practJce control. detaibed 
above .,.. not .umd.nt to rwduce 
.mployee expolure to or below the limJt 
pre.aibed In paragraph (e). the 
employer .hall u,e them to reduce 
employee expolute to the lo~eat leve!. 
attaiaable by these controla and ahaU 
lupplement them by the UN of 
relpiratory protection that complin 
with the requirementl of paragraph (h) 
oC thi. aec:tion. 

(2) Prohibition .. (I) Hlgh-tpeed 
abraliv. d1ac: .. wa that.,.. not 
equipped with appropriate engineering 
control • .hall not be uaed Cor work 

. related to ubato .. tremolite. 
anthophyllite, or actlnolit •• 

(ii) Compreued air ahalJ not be UHd 
to remove .. bato .. tremoUt.e. 
anthopbyllite. or actinolit. or materiala 
COD lainlng a.besto .. ·tremoUte. . 
anthophyllite. or aetiaoUt. unIeu the 
comprelNd air La uaed In conJunction 
with an enc10aed ventilation .yatem 
dnlgned to capture the duat cloud 
created by the compreued air. 

(iii) Material. contalaina ubatoa. 
tremollte. anthophyiUte. or actinoUte 
Ihall not be applied by Ipray methoda. 

(3) Employee ratatiolL The employer 
.h.all aot UH employee rolation u a 
meal1l oC compliance with the «XpOIUN 
limit pr-ncribed Ia puqnpb (e) ol thJ.t 
aection. 

(hllWpiratory prot«:tion.-(l) 
C6IltlraJ. The employer aba.U provide 
rupirators. and enaure that they .,.. 
ueed.. where required by thlt MCt1on. 
Respiraton &haU be uaed In the 
following circumata.a.cec 

(II During the Interval aeoauuy \0 
wtall or lmplemllflt Ceuible enaLoeerin8 
aad wwk practia control.; 

REFERENCE FILE 

(ii) In work operation. luch u 
mainlenancll .nd repair Ictivitlll" or 
other ;JCliviliu Cor which enRinecring 
and work praclicli control. are not 
Cca.ible; 

(iii)1a work litualion. where Ceuible 
engineering and work practice control • 
arc not yet lufficient to reduce exPOlure 
to or below the expolUn! IimiJ; anu 

(ivlln eme'1enciea.. 
(:!) /taspirator Itll«Uon. (I) Where 

.... pl ... torl .,.. Ulad. the employer Ihall 
lelect and provide, at no COlt to the 
employee. the appropriale respirator II 
lpecified in Table 0-4, and IbaU en. Un! 
that the employee Ute. the re'pirator 
provided. 

(ii) The .mployer .baU .elect 
relpiraton Crom ·emons thole Jointly 
approved al being acceptable (or 
protection by the Mine SaCety and 
H.alth AdminLatnlion (MSHA) aDd the 
Natlonallnatftute Cor Occupational 
Salety and Health (NJOSH) under the 
proviliona oC 30 a:R Part 1 t. 

(iii) The employer IhaU provide a 
powered. au-.puriCyina relplratOC' In Ueu 
oC any neaaUve-prellure re.pirator 
IpecUled In Table D--4 whenever: 

(A) An employee chooael to uae thf. 
type oC rei pin tar: and 

(8) Tbi. nrapirator will provide 
adequate protection to the employee. 
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(3) R.pirator program. (I) Wbcrw 
rapinlocy prolectloa l.a uaed. the 
emplo y at" ah.al.I la.a U tu te a ra pin tOC' 
program In accord.anc. with 2:Q CFR 
1~a.134{b). (dl. (al. and (C). 

(III Th. employer ahall penuit.ach 
-mp!oye. wba \LMS a filter ruplAtOC' to 
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,....." ... <"" __ ...... __ ._ . . .... _. a._ . __ .... 
__ , • ....". I",V,.". t IV' • ..,) t I"\t'Vl"\nu,:, 

chaD.811 !.he filter elemenu whenever &.11 

lncreue in bre.athing re.i.taQC4 t. 
d4tJtcted and &baU maintain &.11 adoquate 
.upply of filter elemenu for thia 
purpoae. 

(iii) Employee. who wear roe.piraton 
.hail be permilled to leave wo", are .. 
to wllh their face. and re.pitator 
facepiece. whenever IleCeI4&l)' to 
prevent .kin irritation auociated with 
re.pirator Woe. 

(iv) No employee .hAll be ... igned to 
llilu requiting the UH o( re.pitaton if. 
b.ued on Ilia or her mo.t recent 
examination. an examining phf.ician 
dt:tennine. th.t the employee will be 
unable to function 1l0nnaUy wearitla a 
re.pirator, or that the .a{ety or health oC 
the employee or of other amployeca will 
be impaired by the use oC a reapirator. 
Su.ch .mployee .hall ~ auigned to 
another Job or given the opportunity to 
tranaCer to a difCerent po.ition the dutiea 

. ol which b4t or ahe la able to perform 
with the same employer, In the I&me 

geographical area. and with the I8I1M! 
NCiority. ,tatu&, and rate oC pay h. or 
ah. had luat prior to .uch tranafar. iC 
au.ch a different poaiUoa La availabl., 

(4) &.piralOl' fit luling. (I) The 
employer ah.all &n.Iura that tb4t re.pirator 
lIIued to the employee exh.ibila the lea.t 
poaaibla (acepieee leakqe and that the 
rnpirator La fitled properly. 

(LI) Employen .hall pcnonneithar 
qWLl1titalive or qualitative Cace fittuta 
at the time o( initial Ott1na and at l .... t 
every 6 mootha thereafter (or Nch 
employee wearing a oegalive-pre8lW1l 
rupirator. The qual.itativelit taala may 
be uaed only (or te.tia& the 6t o( half
m.aa.k rnpirato,.. where they ate 
permited to be worn. and ah.all be 
conducted La accord&ace with Appendix 
C. The taata ah.all be u..d to .. leet 
J'.&cepiec;a that provide the requJ.red 
protection u prelCribed in Table 1. 

(I) ProtllCli .... clothing-{l) ~ 
1M employer ahall provide and require 
the \Ue o( protective clot runs. .u.ch a. 
coven.JJ... or aimilar whole-body 
clothiaa. haad coveri.na .. &love .. a.nd 
Coot coveri.ag.a Cot any employee 
expoaed to airborne COllcenlratJOD..t of 
ub.atoa. tremolite. anthopbylli te. 
a.ctino!ita or a combl.o.atioa or the" 
m.Laual.a that exceed the penni .. ible 
expoauralimit ptHCribed in paragraph 
(c) oC t.hia aection. 

(2)lAunderUtg. (I) The emplo"'er .hall 
aIUUA lb.t launderina or contamin.a\.od 
dolhlai La done 10 .. to prevent the 
rwleue oC airborn. aabe,tol, tremoUta, 
anthophyllite. actinolite. or a 
combinat1o.n oC the .. minenl. in vtOltU 

01 the expo.ure limit preacriUed in 
5KRIP'ph (cl of !.hi. &4Ctlon. 

(II) Any employer who giVef 

COlltulinated clo!.hing to another peraon 

for launder\ni &b,U Inform ,uch peraon 
of the requtrement In paragraph (1)(2)(i) 
oC thi' .ecUon to elTecuvely pc.vent !.h. 
rel~aae of airborne .. be.toa. trtmoUta. 
anthophyllite. actinolite. or a 
combination of theM minerala 10 exull 
of the expo.1Ue limit prelClibed ill 
paragraph (cl oC thi •• ection. 

(3) ContamiMltId clothing. 
Contaminated clothins ,h.U b. 
tran.ported in aedad i,mpermeable bag .. 
or other clOled. impermeable containera. 
and be Ilibeled In accordance with 
paragraph (k) o( thJ. aeetlon. 

(-'J ProUtctit'e clothing fOl' nrnova/. 
demolition. and reno ... ation Optll'OtJOnL 
(i) The competent pen.an .halI 
periodicaUy examine woruuila worn by 
employeea for rip. or te .... that may 
occur during performance of work. 

(ii) When rip. or te .... are detected 
while an employ" La woridas withJn a 
nesative-prellure mclo.una, rip. IUld 
tean aball be lauu.ediataly manded. or 
the worbuit ahall be immed1ate1y 
replaced. 

(j) Hysiene/aciJiti •• and pracl.icn
(1) GeneraL (I) The aalployer ah.aU 
provide cleaa c:haqe areu for 
employee_ required to wGrit La resulated 
are .. or required by parqrapb (1)(1) of 
thi. aectioo to WHr protectiv. c1athizla. 
Exception: In lieu o( the c:bang. ..... 
requ.iremant .pcclf1ed ill parasraph 
Ul(l}(i). the employer may pennit 
employee. engasod IQ amall acale. abort 
duration operatioa.l, a. dacribed In 
paragraph (.nll) ol th1a MCtiOD., to clean . 
their protective clothlq with a portable 
HEPA~uipped vacuum be(en auch 
employee. leav. the area where 
mainti:nance wal performed. 

(ii) Th. employer .hall enaute that 
change areu are equlpped with 
aeparate .torage Cadlitin lor protective 
clothina aad .treet clothia8.1n 
accordance wtth MClloa lQ1o.141(e). 

(Iii) Whenavu food or beveraan are 
conawnod at th.a worbUe and 
employee. are expoaed to airborne 
concentralloD..t olube.to .. tramol1te, 
anthophyllite, act1a.oUt .. or a 
combinetioa of th.eM mLneralt in exceu 
of the pumililble expolura llmlt. the 
employer .haU provide lunch are ... I.a 
which tho airb0r04 con.ceatratiOl1.l of 
ubesto .. lremoUt .. anthopbyllite. 
actinolite, or a combLnatlon oC theM 
miner.l. are below the actloa level 

(2) Requiremllnu for removal. 
demolition. and renovation opcratiOl»
(i) Decontam.ination ~ Except Cor 
.mall ac.ala. &bact duntioa opentioo.a. 
u deacribed In pcravapb (e}{G) ol thlI 
ae<:lion. the employer ah.all Htabllab a 
d.econtami.natioa area that La ad~ 
.nd connected to !.h. regulated area br 
the decontamination or employ ... 
con:aminated with ubestoa. lrtinoUta, 

C" ...... --_.-
31:3116.3 

"nlhophyWt •. or actinolito. The 
decontamination aNa ,h.U eoa..tl.t o( an 
equipment room .• howu .~ .. and clean 
room in .eriu. The .mployer .halI 
en.ure that employee. enler and exit the 
regulaled area through the 
decontamination area. 

(ii) Clean room. The clean room IhaU 
be equipped with" loclter or 
appropriate .torage container (or each 
employee" uae. . 

(iii) Sho,,·erqrea. Where (eaaibl .. 
thower faciJilie. ahaU be provided 
which comply with 29 CfR 
191o.Hl(d)(3). The ,howe,.. ahaU be 
conuguoua bo!.h to the equipment room 
and the clean change room., unle .. the 
employer can demon.trate that thi. 
location it not fea.ible. Where the 
employer can demon.trate that it il not 
(ea.ibla to locate the ahower between 
the equipment room and Ule cle .. a 
change room. the employer ahaU en.ute 
that employee.: 

(A) Remove .. beltO" tremolite, 
anthophyllite, or actinolite 
contaminati\)n from their worbuita 
uaing a HEPA VKcuum bt:Cure procccdinS 
to a &bower thAt it not contiauoue to the 
worlt area: or 

(BI Remove thttir contaminated 
woncsuit.a. dOQ clean worlt.uill. IUld 
proceed 10 a ahoWIt' that La not 
~totheworltarea. 

(iv) Equipment mom. The equipment 
room ah.a11 be .upplied with 
impau!0&8bl .. labtlled baga aad . 
contaiae,.. for the containment and 
diJpoaal of COIltaatinated prGleCUVC 
clot.bing and equlplDeQL 

(v) Decontamination area entry 
proc«lura. (A) the employer abal1 
8QIW"8 th.t employee.: . 

(1) Rater the decootamLnatloll arta 
through th.a clean roocn: 

(21 Remove and depotlt .treat clothlna 
within a locku providAtd Cor their UN: 
and 

(31 Put on protective clothing and 
re.piratory proteclioa beCore leaviaa the 
clelUl room. 

(8) BeCare entering the enclo,W1I. the 
employer ahaU eaAura th.atemployee. 
pua through the equipment room. 

(vi) Decontamination area exit 
pt'OO!1dura. (A) BeCore leavins the 
regulated area. the employer .hall 
enaure that employcea remove aU gro&I 

COllt.a.min.a.Uon and debria from their 
protective clo~ 

(8) n.. employer ahall auu.re that 
.mploy .... remove th.elr protective 
cloth.Lni in the equipment room a.nd 
d4poait the clothina In labeled 
lmpenne.cb14lHp OC' coat.ain.era. 

(C) 'The employer ah.c1l Cll.Iure that 
employen do not remove lhair 
..... piralOr'l UJ th •• quipment room. 

(a.c.. 1~2)(",)(C)J 
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CD) Tha employer .hall elUUl'I! thaI 
employec:a .hower prior 10 anlering th. 
clean room. 

(E) Tha employer .hall eruUl'l! that. 
1I1er .howerin" employee. enler the 

ean room before changing inlo atreel 
IOlhc:a. 

(II.) Communication of hazards to 
emp/oy«,s-{l) Sign •. (i) Warn1n8 ligna 
thaI demarcale the regulaled area ahall 
be provided and dilplayed al each 
localian where airborne concentrationl 
o( .. belloa. tremolile, anthophyllite. 
aClinolile. or a combinalion of theM 
mineraLt may be in exce .. aC the 
expo.ure timil.pre.cibed in paragnpb 
(c) of thi.a leclion. Signa .hall be poaled 
al such a di.lance (rom auch a location 
that an employee may read the ligJU 
and take neceuary prote;<:tive Itepl 
before enterina the area marked by the 
ligna. 

(ii) The wamin8 lignl required by 
paragnph (k)(1)(i) o( this section ahall 
bear the foUowlna information: 

DANCER 
ASBESTOS 

CANCER AND WNC DlSEASB 
HAZARD . 

At.rrHORIZED PERSONNEL ONLY 
RESPlRA TORS AND PROTECTIVE 
a.onnNC ARE REQUIRED IN nus 
AREA 

(iii) Where mineral, in the regulated 
a are only tremolite. anthophyllite or 
inolite. the employer may replace the 

nn "ube,ta." with the appropriate 
mineral name, 

(2) Lo~u. (i) Label, ,hall be affixed 
to all producta containing ubeatoa. 
tremolite. anthophyUite. or actinolite 
and to aU containen containing IUch 
producta. includina we,le containen. 
Where feuible. inat.Ued albe,toa. 
tremollte. anthophyllite. or actinolita 
product. ahaU contain a viiibia l.beL 

(U) Label, ah.ll be printed in w.e. 
bold letten on a contra I tina 
background. 

(Iii) LabeLt ,hAU be uaed In 
accorda.ace with the requirementa o( ~ 
CFR 1910.1200(0 o( OSHA'a Hu.ard 
CommanicatiOQ Ilandard, and ,hall 
contain the (olowtns information: 

DANGER 

CONT AlNS ASBESTOS flBERS 

AVOro CREATING DUST 
CANCER AND WNC DlSEASE 
HAZARD 

(Iv) Where mineraI. to be labeled ara 
only tremoUta. anthophyllile and 
acllnollte. tha employer may replace tha 
lomn .. ube.IO.·· with tha approprlala 
mla.ral n.am.. 

(v) Label •• hall conlaln a warning 
.Ialemenl aS8ln,1 brealhing .irborne 
..bealo .. Iremohlc. anthophyllite, or 
actinolile fibcrt. 

(vi) The provillion. for Jabe\. required 
by puarraph. (k)(2)(iHk)(2)(lv) do not 
IIpply where: 

ra'piraloA u required by :zg QR 
lIJ10.1:}4; 

(f) The appropriale won: practJCH Cor 
parforming the .. 1M.tOc. tremollte, 
anthophyllite, or actinolite job: and 

(G) Medical lurvelllance proanm 
requlramenta. 

(A) .. be.lo., lremoUte, anthophyJUIe, 
or actinolite fiben have bMn modifi.d (H) A review o( !hI, Itandard. 
by a bonding agent. coatJns, bindu.; .. l.nclud1nc appondi~ . 
other lI1&(eriaL provided that the.. (4) Acuu 10 troln1lt6 tnat.{1ou. (I) 
m&1lwacturer can d.emoaatrate that. ne. employer ,hall malt. re.dily 
during any reasonably fo ....... bl. UH, aYlllabla to all aaected employ", 
handling. .torage. dilpo'at. Pl"OOOuin& w1th~ut COtt aU written material, 
or tnruportation. no airborn. rela~ to tha employee trllnl", 
concentntioru o( .. be.toa, trcmoUt.. program,lncluc;Uai a copy of thia 
anthophyllil" actinolite. or a f'eiU!ation. 
combination o( the •• minenJ fibe ... in (U) Th. employer shall provide to the 
uceu of the action leval will be Aaai.tant Seaetary and the Director. 
rele .. ed. or upon requo.t. all lrUormation and 

(S) llba,tOa. lreatollt •• uthopbyUIt.a. training m.teriw relattnr to the 
actinolil., or a ComblnatJon of theM employ .. lnformaUoa and traJnlat 
miDerala I, preacnt In • produc:t In provem. 
concentratioaa I ... than 0.1 percent by (1) Ho~ping-{1) Vocuuml"" 
weight. Wb.,... V,CUllmln,1D4I1hod.a an Mlecled. 

(3) Emp/OyH In!ontKJuon and HBPA Wtmtd uQlllmlna equlpmant 
troinf~ (1) The .mployer ,ba1llnatJtute muat be uaed. n. equlpmeat ahaU be 
a trainin8 prosram for aU en:,loyMa UMd and empUed III a IIWlDCl'thae 
expoaed to aUbome concaatradona of minim" .. tba I"NIlIzy of atbeatoa, 
llbatoa. tramoUte. anthophyWt.. tremoUt.a. 8J1tbopbyWt.a. or act.lDoUte 
act1noUte. or a combinatloa of the.. Into tba worir:p1ace. 
minerala ill ex.ceM o( tha acUOQ Laval (2) Walt. di.po«Zl. A.Ibettoe wute. 
and abaU l&\Iure their partldpetioa In 1aIP. debri&. b&p. cont.aincn. 
the.P~ eqaJpme.nt. and coat.aminated cIothiq 

(u) Tra.Ini.Dg ,~ ~ pnMded prior to conllgned (or dbpoaalllwU be co\1ec:ted 
IX' at the tim. oC Initial .uI"", ... "t. and diJpoMd olin .. aled, Labeled. 
W11eu the employee baa received Impermeable hap 01' otbct cIo..cL 
equiyalent trainiDs witbiD tb. pnrvioua labclod.lmperm.&ble coata1Dera. 
~e~':}.':: and at leut aDDuaUJ em) M~ .1lIWUJanc.-(1} 

(iii) The traInIng program ahall be Ccn.rra.L-(1) Employea cowrwd. n. 
conducted In a manner' that the amp~)'U IhaU lnatitute a medJcal 
employee la able to undent.a.nd. Th. IW'TIillaDoe program (01' .U emplOJ"l 
employer ,haU efUure that each auch mg.qed In work Involving In .. of 
employee il Informed of the foUowlna: ubatoa. tramoUte. anthophyllU •• 

(A) Methode o( recogub:1nc .ahatO&, act1noUte at a combiDatioa of tbae 
lreraolit .. anthopbyllite. and acti.noUts; mineral.a..t or above.the actioa \nel Cor 

(8) The health effecta uaodated with 3Q IX'mote clara per yur. IX' who an 
.. ba.loa. tremollte. an.thophyWt .. or required by th.t. MCtion to wur 
acllnolite expoaute: oqativI preuure raplraton. 

(q The relationahip betwecn 1ID0kina (U) Examination by a phy.idan. (A) 
and .. balo .. tremolit .. anthophyllite, Tba employer ahaU anaara that aU 
and actinolitaln produclng luna CI.IlClr, medical cx.&J:1In.etioaa and pr'OCII<hna 

(0) Th. fUture of Opuati048 thet are performed by Of uuda- the 
could nr.ult In expcHure to ubeatoe. aapervtalO1l of • Uom.eed phy.ldan. &.ad 
tremoUte. anthophyllite. and ac:t1n.oUt.a. .,... provtded at no coat to the tmpw." 
the importance o( nClOluary prot.ectiva and at a rauoaab1a lima and plaoa. 
controLt to m!Dlm1u axpowA lndud.lnJ. (B) Pwnoaa othet fhan IUCb UcaI.Md 
II applicable. ~ controLa. phydc:l.ana who .dm1a.Iata- the 
work practice a. ruplral.oC"l. pul.m.oa.ary funaiOQ taUnc req11lred ~ 
houaekctepinl procedUl'ltl. hygiene thJ.a MCt10a th.a.l.l c:omp leta • tn1n.I.o.c 
f adUlla .. protecti VII clothlag, COUt'M In .pirocn.etry .poaaored by an 
d.econ ta.min.a tion procedUl'ltl. em.crraoc7 appropriala &cad.anl.c or proI~ I 
procedunra.. and wula di.poN.l Lnatitulion. 
procedUl'ltl. and any neceuuy (2) MmiioaJ v:.om.irtotIOIU and 
in.auuctiOQ in thA uu of th ... controLt CONullotion.-{l) Frwquency. Tba 
and proce<iW"llI; anplay. ah.a.U m.ak.e av.Uable m.ed1al 

(E) ThG plLfl>OM. proper 11M. n~ .xamlnatloa.a and coa&u1tatiooa to cc.d 
UuIluCllona. and Umltatloa.a oJ emploY'" cov....d uod.r ~ 
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(mllll(II of al,il s"clion on Ihe following 
s.:heduleli: 

(AI Prior 10 Ilslignment or Ihe 
employee 10 an afelt where negative
preuure resplracors ~IC worn; 

(81 When the eUlp/o)'cc i~ assigned lu 
lin area where eltpo.ure to 8ItLe~lu" 
Ir~molile, anlhophyllile, Itclinolile, or II 
comLinaliCln or Ihese minerul' muy lJe al 
or above chI.' aClion le\'c1 Cor 30 or nlore 
d3~'11 por )"I'M, a mccJiCilI examination 
mUll be Rivcn wilhin 10 workiolc! d4l)·s 
Collowing the thirtielh dllY oC C:<PO$ure: 

(e) And at leut annUHU)' Ihere.Cter. 
(1l)1C the eumining phYliciYn 

c.lelermines Ihltl Itn}' nr the eJUInlinltlion. 
.huuld be providto<.l more frequtlntly Ihyn 
.pcclCied. Ibe cnlp/oyer ,lu,U pm\'idc 
,uclI f!lt .. minllcions to .. ffecIL-d 
~mployecs Itt the Crequcncies ApcciCicd 
by the ph},.icilt'n, ' 

(E) Exception: No medicltl 
eXltauDltlion i. n..'quired of lin)' 
employ~ iC udcqwclc records .huw Ihill 
the employee h ... been eXltmined in 
accordance with Ihis lHU"agruph within 
the plaat l-yellr period. 

(iiI Conltrnl, Medical ,xllminotion. 
made nailable punu"nl to parojnAph. 
(m)(Z)(i)IAHm)(~)(i)(C) oC Ihi. Icction 
.hall include: 

(Al A mediClllllnd work history with 
'pccilal emphaai. din:cted 10 the 
pulmualal')', cardiuvlt&culur. ulld 
gltatroiat •• Umd ay.tema. 

(8) On inUill! euminution. the 
Itltndanliud quc.tiunnaire cuntuinL-d in 
Appendix O. Pilrt 1, and. on ImIlwil 
c"-Uminlltion. Ihe IAbllreviltted 
IIRndurdiud que.tiuMllin: contuincd in 
App.:ndix 0, ~lArt Z. 

(C) A phy.ic..1 elUlmination direcled 
tel the pulmonuy lind lIastmilll~'tinul 
.yscema. including lI.fhcat 
rcMntgc/l\lgram to be udmini.ten:d ilt Ihe 
dilcrelion uC the phYlician, Knd 
pulmonary Cuncliun I~.tl oC Corc,--d \·ilal 
capacity (fVC) and forced expiralury 
volume at une .econd U·r:V.I, 
lnle'l'nrtat.lon and cI ... iCicutiun uf cheal 
roentgcaogram. ,han 1M: conducted in 
accordKnce wi:h Appendill. E. 

(D) Any olher elUtminalionl or h:alt; 
deemed neccu8IY by the ell.amining 
phYlician. 

(31 Infamlalian pro~·idt:d to 'hI:' 
physician, The employer ~h .. 11 pnJ\·ide 
the following in(onnillion co thl! 
lItaminin" phYlici"n: 

(il A copy of thi •• cundard "lid 
Appendices D. E. and I: 

(ill A deacription of chc arr'"f:lcu 
employe-e'l duliel ... che}· rcllilc co thl: 
Imployee·' CItPOlure: 

(iii) The employee'" n:pn::s.enlitli\·c 
eltpolure le\·cl ur "nliciralcJ (·:IoP".'U': 
Ic\·cl: 

(h·1 A dc,aipcion of any personal 
proct:C:li\t: dnd reapir .. loC)· equipmenc 
used or Co be uled; and 

(\./ Infonn ... ion from previou. medical 
ex"min .... ,ion. oC the affecled employe-e 
thaI is nol olherwiae .vai/able co tha 
ell"mining phy,ician, 

(41 PhJ'$lc;an, wrillen opillion, (i) The 
entplo)"cr .luall obtain K written opiaion 
Crom the exMminina phy.ici.ul. Thia 
wrillen opinion ahMlI conlain Ihl nt.ull. 
o( Ihe medial lxam.iniltiound ,haU 
include: 

(AI The·physician'. opiniun iii to 
whether the employee hal any detected 
OIl!dical conditiona Ihat would placa the 
employee at an increaaed rl.k o( 
mllierilll hculth impairr:lent from 
ell.pu¥un: to Ilbe'tOa. tremolite. 
anchuphyiliw. elf lIClioolila: 

(Or An)' rocommcndod limitationa on 
the ClIQplo)'ee or on the "'e oC penonal 
protective equipcnent .uch III 
re'piratora: Ind 

(e) A atKtement that Ih •• mploy .. ha. 
been inCormed by th. phylicilUl of the 
nt.uli. of the medial.xam1AaUoo aDd 
oC IIIny medical condiUCULa lb.t may 
re.ult (C'QIJ1 aabeaco.. lnImolite. 
anthaphylUt .. OC' ldiaoUt. UpoIW'e. 

(ii) The empluyer.hall inllIUd the 
phr.iciln not 10 reveal in !.he written 
opinion giv.n to the employ.r apecific 
findil18l or diagaotea IUU'elated to 
occup61tlorual upoluta 10 ubeato .. 
ltC!moIUq, anlhuphyWI •• or Icltn.oUla. 

(iii) The Iftlplayar ahIIU ptO\1d. • 
copy oC the phy.ic:iaJl'. wriUen opiaiaa 
III Ihe Ilrreeled employ" withiA 30 w.y. 
Crum it. ntCeipL 

(n) R«.otUkHpins--{l) Objt!clivtI data 
fur eXdnlpltNl DpfIroliOlU.. (i) Where the 
employer hue relied on objectlve data 
thut dt:mon.altate that producta mada 
frum or conwiuina asbe1toa. tremoUle. 
Itnthoph)"lUte. elf Actinolite 8l'I nol 
CUllltble of releaalna fibers CllIlSi>atoa. 
tremolite •• nthophyUit~ or actiaolite or 
a combitllation aflhaaa miDera1&. in 
cooc:entrationa at elf abo\·e Ih. actiOQ 
level under the ~xpectad condition. oC 
procening. UM. or h&ndUna to exempl 
.uch operatiull. Crom the Initial 
monitnrill¥ mquiremen'" Wldcr 
paragrltph (C)(21 oC thil aection. the 
emplu)'er lhuU ellabliah auul malut.aiJl 
an Kccuratll record oC ouJecClve dIIt .. 
reasonllLly reUed upon in IUPport uC the 
eltcnaplion. 

(iii Thc record .hall/nclude Kileul 
Ihe (ulluwina inrunnation: 

(A) The produci qualiIYina (elf 

cxemp:ion: 
(nl The 1OUl'CC of Iha oujeclive w.tl&; 
(CJ Thll tealilli protocol nraul ... uf 

Ceiling. .. od/Clf Ill\.llly.i.a oC thtr macerilll 
fur Ihe n:lcuIU oC ublllios. Intmolita. 
anthu~byllilll. or IlClinolice; 

(UI A deacription 01 U\a operlOiion 
excmpled and how th. data luppO:1 th. 
cltemplion; and 

(E) Ochnr datil relevant to the 
operllliolU, matcnal .. proceui.ng. or 
emp/oyt:C eltpoaun:J covered by the 
ex-emption. 

(iii) Tha empl,-,yer .h .. 11 mainlain W • . 
n:cord lor che durillion oC the emplo)·cr·a 
reli3nc:e upon lIuch objective dlltL 

(21 £'f.po.ure measuremenu. (il The 
employer thaU keep an accurate record 
of 1111 m .... urements t1tken to monitor 
employeo expo.u.re 10 a.be.lo" 
tremolite. anthophyllite, or Ictinollt ... 
pntlCribed In plar"gr"pb (C) oC thia 
wct./oa, 
Noal: The emplO)W may utUu. 
thll 5Grvic:es oC compeCent oralUliulio.ru 
IUch Ii& indlUcry lnade auociation. land 
employee a .. ocilttiollS to mailltein the 
recorda required by thia aectloQ. 
. (UI Thia record thlAU Includ. Illelll.t 
the (ClIIowtn, Wonution: 

(A) 111e dMle oC D1CalUl'lUlMnt: 
(B) 1M operatioa Involving exPO'1U'II 

to lA.belloe. \relUOlite. anthophylUte. or 
actinolite Outt La belng monitored: 

(el SllmPUna and analytiClil methode 
used and .videnc:a ell their IIIccuracy; 

(0) Number. dlUlltioa. &.lid reaulta of 
aamplaa taken; 

(E) 1)". of protective devica worn. If 
any: .ad 

(F) Name.IOclMl Ha&rily number. and 
"'pcMUre of ta. emplo)'eea whOM 
a~ IItI rep ...... lt~ 

(ill) The esnpIoyer ahtdl maintain thia 
racord COC' at lua.t thirty (30) ye.,.... in 
Ic:con1a&ace with 2a CFR lQ1fl2Q. 

(3) M«1icoJ .urv.illonc.. (i) lb. 
employer thai HtabUsh and malntala 
lUI accUlllte rerord (or each emplo~'ec 
.ubject to medcalawwillance by 
palllgraph (m) oC this aectiua. In 
accordaClOl with za CFR 191fl2Q. 

(Ii) The rec:oa:i ahall include at leut 
the fo11owlna ~onnatioa: I 

(A) The IWD4 and aoc;ial aecurity 
lIwnber oC the IIfIlPloyee: 

(81 A copy oCtha amplay~·. ml'ldkal 
CllUIaUnaUun reelt .. faciudintc Ihe 
mtrdic.lsl hl.tory: qlUllio:uaaln 
re.pon.ae .. reaul. of any telta, IlJ\d 
pbyud&n'a recocuneQcUtiona. 

(C) Phyaidan'. writtaa opiniona; 
(01 Any emploJ« mcdlcal compla1.nu 

rolated to expo'," to .. be I to... 
tremalit .. anthoplyllite. or actinoUle: 
aad 

(fl A copy of U. lalorTl14llloa 
provided 10 Iba p~.ici.aa .. Aquircd b· 
p&nIV1'ph (ml or bi, Hetl=. 

(iii / TIle em playa- ah&l.I en.aure tb.a t 
thl' recocd i, m.ai!UiDctd Cor the 
dur"CiOll oC employment pllU thirty (JOI 
yurl. ill ,ccord.a~ with zg CFR 
1 III o.:!1l. 

l-I~ 

(&ec. 1 t2Ua(n)(ll(liQ] 
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141 Training records. The employer 
~h.,1i md inldlO iii! elllpinyee Iraining 

..- -"l:lIrd~ (r.r r.ne 1 y~.u beyond Ihe lalll 
. f ' e or l'mploymcnl by IhlAl employer. 

~I " I "ot/ab,lity, IiI The employer. 
"n wnllen reqll~sl. ,hilll makf! all 

r"I ,lIrJ~ r('qui:eu 10 hf'! mainl;cined by 
l!t,~ :J~cl i on aVdilable III Ihe AUlSlanl 
'\t>c.:rcl:try dnd Ihe Uircclur for 
,·' •• mlOallon and copying. 

(ii) nle employer. upon reque~l. "hll\l 
1t1.ll.c lin\, "'poaurr. rr.cords r~quircd by 
o.ar;'lIfl1phs If) Rnd {nl oC Ihis Irclion 
,,\·:u!;rlJlr. fllr examinalilln and cop~'ing 
III HHI!Ch.'fI employtc:l. Cormer 
'::III,luy<:clI. tJC'!i~:talr.d rr.p",'I~nl"'liveA. 
.fI!J Ih.! "\~lIillllllll Sr.c :rr.lu~ . in 
,'::' :I/nliloc~ wilt: 29 ern 191O.::o(ItHI!I 
,,"d (RHO. 

(iiil The em.,loyer. upon requr..1, ,hall 
"'ilk~ "'Rlpluyee 'mcdiC31 records 
f':cluircd by para::raphs (m) and (n) of 
IIUlI s~lion IVllilablc (or e'l'lCminalion 
";1,1 .;aIJlring 10 Ihe 5ubjecl empluyee. 
;I:I.\·unc hH\' ing Ihf! spedf:c wrillen 
•.. i:n~nl oC Ihe .uhjecl emflloyr..,. and Ihe 
··u~i"llInl Secmtary. in Iccordilnce with 
~, CFR 1 !Jl0~ 

Inl Trons,fer 01 ITu;(lnis. (i) The 
t:mployer shall comply with the 
I?qu.rcmenls concf!minR IransCcr oC 
fI'COrd. sct Corth in ~ CFR 1910.20 (h). 

(ii) Wht'never the employer ce~se. to 
'II lJu,ine~ and Ihere is 110 lucccuor 

• Inver to receive and retain the 
&, for the prescribed period.. the 

I"ler .hull nOlify the DIrector at 
I~IISI 90 dlly, prior to di.poullnd. upon 
n:quest. tr.namit them to the Director. 

(0) Date~l) Effect;v~ datil: Thi. 
.ection .hllll become effective (Insert 
(Idlll 30 doy. Crom publicatloa 10 the 
FtMienl RqiatcrJ. Th. requiremeau o( 
Ihe •• beltoa .tandllrd iuucd in Ju.ne 
lY72 (37 FR 11318) .... mended. and 
publi.hed in:g CFR 1910.1001 ·(1965) 
remain in eCCect until complillnC8 i. 
"cl,ic\"-=d with the ~raUel provt.ions of 
Ini •• tandard. 

(2) Slart-up da~ ... (il The 
r~uil'\.·mcnt. oC paragraplu (c) througb 
;ni oC Ihi •• ection. including the 
mHintcring control •• pec.ified In 
lIIn.grllph (s)(ll oC thi. lectio", .hlll be 
:umplied with by (InHrt datil 210 day. 
'rom puulicalion In the Federal 
{tttiatu\. . 

(p) ApfH!ndice-6- (1) Appendlcea A. C. 
1 ... nd E to Iht. aection are incorporated 
'I part oC thi. Hellon and the content. 
If IheH ap~ndiCM a~ mandalory. 

(ZI Appendic.n B. F. C. H. and I to thla 
~tlon are informatlonarand ant not 
nlended 10 cre.t .. any addilional 
,bligalion. not otherwiM imp4Hed or to 
. • acl from any eJIli.lina obligalion •. 

AplMGdl" A to § IQ21.U-OSHA R..-'or.-oe 
MClbod-M.nd.tCary 

TI,,~ m4nd .. lu,)' 4ppcnJu; .porCIfi ... Ihe 
vroc;edun: (oj, In~ly~.nll " " .. mple. 'or 
.ub<5Io" I,cmoille .• nchnphyllilc. lAnd 
OLII.IOlolc .. nd 'VCo:,c, qu.aloly colIl,ol 
P"ILC.JUn:. Ihal mUll lH: implemenled by 
lul"'f.llune. pcrlomllClIL II, • .a" .. I~·.i .. Thl! 
'Hm~'linll and an",lylical m".ho.JI dcecribr.<i 
IIr.1nw repn:~nl Ihe el"men'. ,,( the "v .. il~hle: 
monolMn8 melhod.lauch e. the NIOSH P'WO 
IIlelhc.d1 which OSHA c.nn.iJen 10 be • 
u'enh"llo .chic\o'f' adeq~le empln)'cfl 
Ck()u&UC1f munilorinll wh,l~ .Uuwi:lll 
I!m\lluycl':\ 10 u.e mel bud, Ihal " ..... 1~.IC!y 
fa!.lJli.hed wilhln Ih ... c orv .. ni' .... iona . .'\11 
eml'loycn who .~ n:quif'tld 10 cond,..;1 .. ir 
mUII,lurin, uoder parltG""ph II) o( Ih. 
'11",I"rd an: ~uired 10 .. lllile .. n"lrtir ... 1 
lul"' .... lflriC. Ih",' u.,. Ihi. Pf'O("...JUR. ur 1111 

~l.Ii\ ..... nl m"lhod. Cor collfOCt,OC und 
aMI~·7.inll .. mpl .. 

SJnt/,/il'1: Gild ""G/}·ticull'ror.l!dut. 
1. Th. SlImplin, medium (IX' lIir wmpl .. 

.hull be milled c.c:llulo~ .. let fill", 
mcmhranca. Theta .hllll be dcaipwll!cl l.y 1M 
m.lnu(.Ch/n:r ... uil .. ble fIN' .. tw.IC)e, 
lrenlolile. anlhophyllile. and Metlnollle 
r:uunlinS- 5ft below fur retac;ttoa al bllln" .. 

1. Th.c PR(el1'ed c:ollcctlOft dotvict .MU btl 
Ihe %->nlm diameter c ...... t. wilh an oprn
(.ced 5O-fam cxlenatOft cowl 11M ~-maa 
a .. ~UeI'lNlY be 1UId" fMI»NIlry bul only" 
wrillen juallftCatioa (ot the need &0 u.. lhe 
37'11\111 ftller c;.uacUe accomPllni .. the _pie 
...... 11. in the employ .. •• IJLpGlllIn! '-;Iarilll 
oocord.. . 

l. An itit &w rala tMtWfttl o..s Iiler'mill 
and 2-5l1len/min WiU be telcctad foc tbe 
Z5/mrn C .... Ilc.1( lhe 37-arm caNdIe I. 
ulC'li. an "ir flow ... t. betwMllllit ... /min 
and 2-51i1c:n/min ,haU be ",Ieded. 

4. Wh .. ,... pcuaibl.. a aumc:ienl air volUAIe 
COt .. ch air MJIlpi. ahcdl be coilec:&ad to yield 
be he ntI 100 and 1.:.100 Cibera pel' 1qUjI"" 

millhnelct' oa the mcmbraa.e liIler. II a nile&' 
d.,.lt:ea.lln .ppurano. oc" &oa.c dual ia _ 
an Ihe filler. a MCOnd .. caple &baJl be 
It .. rted. 

s. Ship the I&IIIpl .. to a ricld cont.in« 
",ilh & .. ffic:ianl pGckin, malatiaJ to PRy.,1I 
di.lod,ina lh« c:oU.c:tcd fibera. hddaa 
1II:1!mlllllwt hal a hish elec:ttMIallc c:harRe 
on ita Ariact le.1- expanded poIyatyrctM) 
CAtnnot be c.ed bec:a\I.ICI tueh matflri4l CMG 
r ... UM lou of fiben to the .Id ... ullhe 
t:.a&a4t1e. 

&. Dclibr.le .am pcnooal .... 1:1\1'"" 1"I1t\9 
befnre .nd aflat' Itte wilh e ""~NMnwtive 
nllC1' c.a ... Ue lnalalled bctWMtl the pwap 
.. nd Ita r.aUbntllOl1 devlcn. 

7. Pcrwonat .. 'mplCl ahMlI be IU" In tIM 
-bruthln, wne- o( the employ .. ll ..... 
.lIuchad 10 or ~r I .... col"', Ot t..pc1 AaU 

11>0 worlr.et'l ("ccj. 
a. Fiber Counl •• hall be awc:ie b, pocHlve 

phu., conl",.1 Ulinc • miacMoope wilb an • 
\u 10 X "y.plec.c .nd • 40 10 U X oOj«;lIv. 
rar • lul,,1 nwaniflCIIltoa oC approaw.alely 400 
X ~nd II numeric;;,1 al>4""'" 01 Q.M 10 Q.TS. 
Th<! cniO'OlCOpc .1\.,11 alao be Qued with a 
«~" a, \,I ... filler. . 

Q. The microacop<' .hall be ntted ",Uh a 
W~llan·8edr.III!Yl!l'i l!'Ce '"'ltC'll!. c.alibnl4<t 
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for. O.-ld di .. mr\c, 0'100 ",;aomelcrc l'" I 
- Z ""r.rnmc\c" I. 

la, rh" \I .. ... ,, · ,l: ifl dclfelton limil a( Ihe 
", irm ... .Ilp4: sh;.:!: II<: abuul 1 dC8re~. 
m .. dlorrJ u:;.inSlh .. II!.iE phu" .hin Ic.1 .Iide: 
~~ nutlinr.d beluw. 

e. PI"CC' Ihf! ":II .lide on Ih~ micm~npc! 
dA"e ancl c.:nlt't' il '.nder the phuC' obj«livt'. 

b. 8nnll Ihe blud •• o( IfOOvcd lin .. Into 
(aru .. 

~rlw .Iid. cull4i.u o( ~ tIItI of 
~oo"ed line, (1'..1. :!O 1fOO"'" 10 e4ch block) 
in ..I..:_ndlr.1I ord"r or vi"lJilily Crom &CI. t to 
7 ... :ven b('i'l~ Ihulu.1 vi.ible. The 
~"irr!mcn!, (ur u~los. 1~lnolile. 
cnthnphyl!ih!'. and .clir.:!lil .. ca'IOllns CI'f! th .. 1 
Ihe: alir.rnacopc uptia mu., re."lve lhe 
If"'OU,,ed linN in leI l complelel)'. allhou,h 
lhey lNy "pl\4:ar some_h .. I'ain\, ClOd thel 
thc 1VOO\·r.d liM. in Xl5 II :olin" 7 Dlu.1 be 
in"iulJlw. St!'. 4 and S mu.1 be .. t 11' ... 1 
partielly vialble bue ClUy ""11' .livhtly In 
"i.ibillly t,.lw<"!n miaoacopu. A II\ICI"OK&1pe 
th .. 1 f.it. 10 ~I It .... rroquu.mc:nl. b.. 
eitJ,,~, 11)0 10 ... oc 100 hl,h a rHOlulton to btl 
u...d for Nbe.cnr. tnmollt& anthophyllllll, 
and • .:t!nolile COU/'Ilinl-

Co U tIM Im,,~ deteri.orlr.&. de4ll ead 
acllauc the mlc:roac;.apc oplla. U &he prob&cJa 
~I'I" ('~II the mlc:roeoope IUftUr.ctarw. 

It. £itch .. t o( waaplce laken will tndudc 
10 pet'UIIl bl;uW or a aWWzalUll 01 Z tMab. 
The b1aok ,...u111 ,beU be ava-acad find 
wbtracted (rona th~ an.calyl\cal raulla barON 
rwponi"" Any aaonp," I'ftptnCIllad by a 
bIW hnin, a fiber CIIIIIIt In UCMI of 1 
fiberal JOLI neldl .M U ~ r.1ec:t.d.. 

11. 1M I&IIIplea sbaU be IDOUQlad b, tbe 
Kelcuw/lrt..a:lia _Ibod or a .... hod witll 
fU\ etful ".ldt index 01 rolncUoa aad IlaI.ilar 
derily. 

t3. Obaa\ .. tIM Colto-ine c:ouat1aa ndea. 
.. Couat onlr flbcn r.q .... 1 &0 or ...... tba" 

S .. ~Ien. .... aaure the lefttIh 01 cwwct 
!\ben ~ the C1IIft. 

b. Counl .U pcrticla ... ~ ~ ... 
aft'~yll1l" .nd adiDoIJt.a thatM'" I 
~ch-to-.. idth ... do (aapeQ ... lkIj al3:1 or 
areaLct'_ 

c. f1bett trine cattrely wlthia the bound.uJ 
atlJl. Walton-8flc.kau p-8Ucvle I1c:Id ahaU 
racd .... c:ooutl of t.. Plbera aoNina Ihe . 
bouDdaty ~ bawl", ODe nd wibla the 
drc:k WU rwcci_lh« ~I of ant ba.I( (¥'J. 
Do ncM oounl .OJ fiber th.at ~ .,. 
a;-wtk:ule boI&nd.y CIIoX'tI ItieH oaoa. R.eiec:t 
aod do not c:oual &Oy other flben .
I~ they 1M)' be ¥1alble ouWde tt,a 
,",lkAlle .,.... 

d.. C-t b.."dl .. 01 flbcn .. OM liNt 
IIGLeta Indlvid..a1 flbcn Qn be ldealilad by 
obeeni"ll bach cnda of &0 1Miv1dwa1 &bar. 

e. Counl ~ anllc:u1e n.1dl10 ~ tOO 
m-w... Counl a ~ 0120 n.1d.: 'Op 
CQWltinc al 100 nad. ,....,-d.Leac at !lbef 
_t. 

H. Blind recoun .. ahaIl be cooc!:udedal tt.c 
,,"Ie 0110 pera-nL 

QuoJily ControJ ~ 
1. IAInt..bon.lucy pc-ovaa. Each Labaoetory 

ud/OC' Hch ~ with ~ u-. ... 
~ CDWltlnc &lIde-a 1h41l .. C~ • 
.1 .. 1.1aUcwJ1y deslsned qualIty .......-eI\QI 

~ .. 1n .... I .. iRll blind ACOUOta .cod 

(a.c.. 1~ ~ A) 
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(:'.hl.,,,,hun tlnd Qu..t'itv C ... '~fI'; 

1 \. c.. .. br.llon oC Ihe W"lton .lkd ... ,11 

II' ~11<: .. lc. The di.ulIclar. d.lmml. oC Ihe 
CIC<:ul . .r C<1unll;'1/ ........ nd Ihe disc di,lmeler 
n.~~1 u., 'pr.<:lilcd ""heR or.let ;RII,II.: 
".;ollcu!~. 

.. . huerl :-R!' a~ .. II .. hl" 8r"licU!~ inlu Ina 
o: ~ ,-pu:ce .. nd C..cue .00 Ih~1 ,he IIr .. 'icule linci 
.. ," .r ... tp lind clc~r. 

b. Sc!1 Ihe APprupri .. ,e inlCrpup,II;tI)· 
J ..... n.:e lind. If ilpplicablot. re:6<!1 thot 
b .... J.:ul .. r huJ iI&JjuIllDenl 10 th .. 1 Ih" 
"'''lInllir..cliQn r"mi.liDa CUl\.llilnL 

f:. In~l .. illlw oW Iu .. l j( phau objective. 
d.1'h,cc .. 'I~le R1icnllDCltrOQ th.: 

'n".:u~pe uL,cel .I"ill: iAAld rUCU4 Ihe 
m:erol.:ope .. n Ihe IIn.JU .. IC li/:I:I. 

c. M':.I:.uIC Ih" m.'lIniCled 6rid l.:nlllh. 
L.I::I"'I, u~;r,tllh~ »1"1:" miccu",.:I .. r. 

C. Rcr.,,,~,, Ihe Inllieyl.: Crum Ihe 
ml<:ru~cupe &lnd mc::nure ill iAclualllt'id 
lenilib. L.(mm). Thil c; .. n bell be 
ac:c;oRlpli~hcd by USUII a _I"lIe fiuiN ""itb 
"~miera. 

I· CoIlcwale Ihe circle tlj,ur.tler. d..(mm/. Cot 
Ih~ Wllhon·8.euO!It eralieule: 

L.xD 
of.. .. --

L. 

~-UL. . ·108 IUD, 1. - 2.9J nun 
.. nJ 0 .. 100 um. Ihen d.. - 2.7l men. 

b. Check th. fioelJ di4lllelcr. D(_coeplilble 
r"l14e lUG _ % Z _I willi II '~ae 
micrum"ter up.ICI n=ceipt utthe 1V1l1ic;Wc (rom 
the manu(~c:I"'~r. Dat4lmu"a field am.& 
(nlQ"l· 

12. MictolCOpe idj"'Imenta. Fol!ow Ib" 
mlmul"cturer'l illl:lnacliun~ and illlO lbe 
rnllO\llUts: 

a. Adjuel the I!~hl 101l1'O',c (ur even 
iI!umin~tioa aero,. lb. fidd o( vie. ilt Ihe 
eOl'dc::u~r in .. 
No(a.-KuhI~r iIIumiPH'iun i. p~(r!nl!d. 

.he,·e .YIlil .. ble. 
h. focue oa the IN'rticuw!. rn.tterilll 10 be 

81l1Ullined. 
Co Maw lure !h,u Iht: iio!ld in. I. in locu .. 

c:.-:nlr!rwd on the tampla. ~nd open only 
.Dough to (ully iIIumin'Ie the field oC view. 

d. UN the tclelCOpe octil«r lupplied by Ihe 
manulacllU'a' to e\l.lUf1l Ih .. t the P""1Ie ring. 
(4l\tIwar diaphrapn .nd phau-IhiClinll 
"IIjNc:nUolara CORcautric. . 

13. Cl;~ Iba pM..-ahU! ddlectloa limil ol 
the mla"OlICDpa periuJically. 

a. R.muv. Ihe HSE/NPt. ph ...... conl1'aal 
le,1 IliJ.e CroG! ill ahippina CORllliner &11..1 
eenler il under Ihe phase objective. 

b. 80"4 the blockl oC grooved linea inlo 
("" ...... 

Notc.-The tIide con.i.11 of ~·en oet. oJ 
lIruc.ve.lC&. :!IJ ,rou .... lo.ach biod'iln 
J".cr.nJ.,,~ order oC v •• ,hillly from loo!t. I 107. 
Th. n:quirca",,"t. (or counu~ o1r. thljl lha 
II'1..:l\J..:upr. OptlCI mu.1 "'1",lva Ih. voovad 
lI .. e, .n &.:1 J cumpl.:t. .. y. GII!iouah they IIlAIV 

-r·pe .. : .<In,o! .. h .. 1 C~,:tl, .. nd Ih"l Ihe voa""d 
I"w~ in lel.- d 10 7 muat ~ in"ilibl •. Sc!11 4 
... ,,1 5 nt.151 be: etl.: .. 1 parllally vi .. lJl. bUI 
II'.Y ".ary ilillhtly 10 ",\Ibilily between 
RlicrOacopel. A ,I\iuuscupe whk.b CaU. 10 
lTleet lhc!t. NquareAlCnl. h.u .idaer IOU low ot 
10)0 hlljh " retalution 10 be uNd Cur eabe.IOCo 
uwnwlile •• ntllOlllayllil" anol ~cllnlll&w 
f:o'Jminl/. 

Co I( Ihe iauge qu..lit1 de!Ieriolillc .. clean 
Ih. miGnI~pe oJ:lica .. ad. j{ Ihe pruLI .. 1D 

S:~('Jilla. con.ault the lDic.n...cope 
nl .. nuCaclurer. 

14. Qu.lily cUlllrol uf fiber ""QIUlta. 
~. PrcPIjtl! IIf.,j cuunl fi"ld bllll\lu "lana 

..,ilh tbe licld ulIlpt<a. lWp..art the CD<.Ult. 00 

each bJ;m:.;. Coolcul .. l .. the CDC.a oC the fi.ld 
blenl r.ounl. 'lOd liablrac..t th.i. value frolll 
uch IOIJUpl. count b41Cor. rap.xW:Il tlw 
n:.wla. . 

No&. L-lli' identily oC the bl"aJ,. fllten 
Ihould bc: uuln.lwn to Ihe counlr:r until all 
C<lWlI. h~v" bc.'t!n compl.t.d. 

Nd .. 1: U II ra.:ld black yiclolt fiber counta 
are.I .... than 7 fiben/l00 fi.lda. repoxt 
jKlMibla coQU"niulluOQ of 1M wmplu. 

b. PrrCunu bliud rec:.JU,Q1I by l!w I<&IIM 

counur on 10 percenl o( fi:te", count.ed 
(.Ii~s rel .. baled by • perwa other thaa the 
counler). 

U. UM the roUowin, \a.a( to da\.enls&u 
wb.:hu a p.cit a( COUQta OIl the I&ID4I ma.r 
sh.:auLi be "'i.cted be<:auae oC poeaitJJ. bia&. 
Tbia .""lilllI': utinwlOi til. COWltiq 
repeloll~bilily ,,111w !N~ coa.fldcnc,e lneL 
Ol4Gllrd tho: _pi" iI the difference !MCW .. 
lbe two c:.:JWlta eJtCeeda 1.17{F}i.. where 
P~aYefilae ofth" two r&batCOUllIl &Ad 
.. <=rew!ive staadird dllVWlloa, whida abould 
be d.rived by .ach wh.x-.. lOCy bued OQ 
bi.lorical ;n..bOUM dati&. 

Noc..-U " pilir ol COWlta la rejeaacla. II 
result of th.i. Int. I'WCOW1l the ~ 
tamp.1 .. iIllhe 141 and 1M( til. QfW COWlla 
ell.wt the rllllt COWlta. DIICald I&!l re~ 
paired coon ..... 

IlL Enroll .ach new COWltu In a tra1nltl, 
COIUW thaI campara perCOI1D:lQCll ol 
c.nunt<rs on • Io'u:ely oC w&np.l.c. uaiD& thla 
proc.cJutP.. 

No'-e.-Tu en'ura aood raproduclblllty. all 
l.oOOc .. torltS "na"KCd In ubntoe. treGlOIOLe. 
unlhophyllil •• lInd IIclin.o1ite cuuntina .... 
rcquincd 10 p .. rtidV--le in the l'rofIci.ncy 
AI\..Ill'lic.1 Te11ina (PAll Prognun and ahoulJ 
NUlincly panicip"c. with other ubftIO •• 
~lTIollilt . • nlhopbyI1i1a.. and ecttnolillfibe1-

Ht:t-t:Ht:NCt: riLl: 

cuunllnlll.bon.'ori,," In l.'Ia e .. .:h.m.j< DC fidd 
... mpln 10 comp4r" pc:rfurm.nce uC Counler&. 

M".lun!",c:nl 

11. PI .. C. lb .. Ilill. on Ihe mec:h.ok .. 1 "",e 
oC Ihe CAllibr.leJ auccoacope With Ih. unl..,. 
oC Ihc 1iI1,,( uLlJ .. r Ih .. objO:CUV4 I"n •. focul 
the micro,cope on the piline or Ih. Ciltolr. 

14. R.c:aul .. rly checlc phau-riIIe o&lil/Ul.enC 
and Kohler Illumi.t\.411on. 

1\1.. The CoUowin" ara the counlina n.olrt: 
a. Cowu only fibers longer Itwa $ um. 

M.".ura Ibe lell81h o( CUl\'cd CilJers alonl the 
CUlVe. • 

b. Count only fib.t", ",ilb • lenlllb·I\)owidlh 
nlio I'qualto or IJ'e"Ier thaA :):L 

Co for fiben Ih.1t a"OU tha bound .. ry uC th. 
1"1IC11le field. do the Coliowintr. 

L CoWlt .ny fiber lonler the 5 Utllln .. 1 Ilea 
enl in:ly wjlhin the I11ICicul. aree. 

I. Coun' a. '" fiber &IIy Cibc:r wilb nnly on • 
eGd Iyinl wilhia Ihe I"IlIc:lle uea. 

3. Do out count .ny fiber thaI Ct'CIiCI Ihe 
pticu" bowldery mora thllll once. 

.. Reject aDd do GOt cowu "II oth"., fiber.: 
d. Coual bWld1c<rt o( r&bua a. one fiber 

IU1leu indivlduelfibua CWl be IdeAtiCied b,. 
ob .. rvill8 both enda aC" fiber. 

.. Count anouah lI'.ticWe field. to yield 100 
fi"" .... CoWlt II lllinimum oC 20 o..Jda. Stop ,I 
100 ficleil reaud1caa ol fiber count. 

n SWt COUAlina ftona one aad of th" Cit .. , 
.nd prusraa aloa •• redl&llin.a to the other 
end. ,hUt aitb« yp or dowu OQ the filter. and 
continue In the taWfM directiOQ. Select &-Ida . 
reodoGaly by IooIWIc a.ay froaa the .yepiece 
brian,. whi1a adva.nciac the ~ .lqc. 
Wbca lIa qs&omor.ta c:ovve c:a. Wi or _. 
oC ch. field 01 new. reject \.be fi,,1d aod M1Kt 
aoothw. Do 001 report ta~ ftaI.da la tbe 
QllDlbott oC tu~ fielda COWlt..cf. 

NcM.-Wbea COWltial • fia1d. contin_Iy 
leaD • fStI8II 01 (oc:a1 plua by IIIO¥in& tIM 
line (OQI k.oob to dated ftt)' II.oe f\ban 
which MY. bec:Iome embedded la the mt •. 
The soW1~ .. 1ibat'I will be very (aint 
bul .... 14 Important COGtribCltioa to Ihe total 
COWIL 

Calculatloca 

n. Cala&la .. and report fiber danally OQ 
Ihe Ultu. B (abut/_a); by dJvW1iDl the 
tolal fiber COWlt. P: tala .... the mean ncld 
bI.aak count. B. by the _ber 01 rlClde. a: 
aDd the Geld e reL A. (Q..OQ1I6 _. (0(" II 

properly caJlbnc.d Walloo-lJecUlt 
if_licw.a ): 

I4l. 
E - -- ftbcrl/_1 

(n)(Ac.I 

[s.c. 1t1Q.1001. ~-I 



pcnn'"cd 10 be IU("<j lor .. ~I"'S. It",.,.,I"", 
anlhophyllilC, and .clIOolil. wor"- for 
"CTcai_ prolcct:on. re1pinolon mu.1 nl )"OU' 

be.. ~nd hud anuilly . Your cmplo~!'r i. 
requl~d 10 COGducllil luta wh.en you ",re 
f,nl .,..iancd • ",.pir.lor .nd "v,,'1 1\ monlh. 
Il\c,... .. fI~r R~pi ... lon ahoul<1 noll t\4I 
loo&CllCd or removcG in wo", .ilu;lIi"n. 
.. "",,.. Ih.llr uu i. requll'Cd.. 

B. l'rolecliv. Oo!hi/li: Yo" UOI CC!I",ire:! In 
Wft/U prolectivII clothi/li in won.. afeU " .. /:"C\! 
.,1,.,."11, lremulile, .1IU\ophyllile ... nJ 
.. 1.IJ1wlilc fibu conceallalion •• ~ Iho: 
pel111iUllJle upo.ute limil (PEL) or 0.% flc.:. 10 
pre~.111 cunl"Q\inltion of the .k.i.n. Whecv 
prolectlv. clothina II requ.ited. your clililloycr 
mllll plov"k )'011 with cle..l4lat1114nll, 
Ullk .. YOIlIU'e WOl~ina on Ii I.,... ... t....la.., 
In:mnlil., antbophyllilc. .. nd IIctiaulil. 
~mot' .. 1 oX d.toawliLion proiKL yuur ..mploy.,c 
111:.1.1 "lao proviu. a chOifl¥tl room .. nd 
up ..... I. loc:kwn lor ),our .~I clolb.,. 1111..1 

l:oclI:&Q\in"led wun.. clothe .. II you .ore 
worlti ... on • I.,... IIIbulua. lremolil .. 
.nthupayIULa, end Ktinolitc remo"al Ol' 

IWmolAlioJQ pcojecl. MAd wMre ilia fe"aibl. lu 
do 10. your employuawal provide. cl.eoua 
to(U'ft, thowaf'. and cUcoataminalion toOQl 

cuac.i&uou to the work A ..... Wbual .. "iRl 
th. wocil ....... you mul remova 
conwaWl.tiead dodUaa belore prac:ecdlnc 10 
lb. abuWIt. U tba abow ... ia DOC Idja4za1 to 
Ulli wuriI .re .. you mUll vacuum your 
clulhi", berore proceedUlc to tba ch."4" 
toOID aod abow .... To pre"QIIAhaI~ riIMre 
LA COQtiUDiaaled dauae toOG\A aAd abo • .,., 
I •• ". )'CXIt nt.pitalor on uotU )'0'1 le.". th. 
dIG .... ud Inter the ct. ... chaaae roocn. 

IV. DlIpcMIIl PNc:edurn end CHaup 
A.. WUIa thaI an ...--aled by ~ 

... hate a&battoa. tnmolil .. uatboplayWI .. aAci 
actiaoUtc ia pteMIll inc:ludc 

1. Em9ty u~ traaoULa, IDlhophyUiIa. 
end ac:t&aalil. ahippi.nc CXlGla.inan.. 

1. Prooa .. WUIe •• ucll U CII'~ 
trlnsQ\UIp. or reJacllDollerial. 

l. HOC'HkMplac w~ from.-p(.aa or 
Y~ ~ 

.. Aabaloe. tmDoU&a.. aAt!aopbrW&a.. aAci 
aalDGllI. I\npfoo&., or IAM&laI1ac .... teri&! 
thalli removed (rom bo·(ldinp. 

L BWldiAc pcoc1&M:ta ·that COClI4.La ubasw.
tntDOUtc. ualhopbyWIa. aAci 1C1iaoIit. 
remand duriaa ~ rcoovaUoa or 
doaDoUl.LacL 

L CoaWaLaat.ed cl.tapoubt. ptolcdln 
doUUnc. 

B. Empty ahlppla, b&p eao be llattaDed 
under ohaQ.lI booda &I\d puked LAto a~1 
OOCllalDen (Of' dl.poaal. Empty ahi~ 
dnIma &rI cW&uJ1 to daaA aAci abould be 
..1ed. 

C. Vacvumlop or djapoubt. pal*' flI .... 
ahould DOC be c1eaACd. b.&1 abou1d be .. yed 
lllith a no. _tft' miAl &Ad placed LAto • 
1.ab.!ed ........ c:oallliAa-. 

O. Procc .. ""UI' .nd bou.wl<.cep1na "" •• 1. 

.hould be "".1I1Id wilb W.lft' Q( • onixNrw ol 

.... IU .. nd ...rl"ct.otnl pnOC' Ia p&CiuIlllaa \.Q 

d"pou bl. CDOt.aUMrL 
£. M",m.1 COII"'Uu"l ubacoa, lreaJoUc .. 

.1I1h"ph)'IIiI" IIAd aclLDOUI. thai i. remo .. ed 
(rum bwldina. mUll be diapoor.ood of 14 I.&k· 
IIchl t.-aulthiclo. ptutic b4p. pt....tic:·linad 
CArdboArd contlincA.. or plallic:·liAed Q\etAJ 
conl,inetL Th ... wa.I.1, wbJch are retnQvcG 
wbil. w.t. aJiou1d be uaJad UU:ontalnan 
boIfo~ !hey dry aul to aWiim ... the rei .... 01 
a.be.loe. lnImoLil •• enlhophylli&a.. aAci 
aC:linolil. ribera dllliAa b&AdIJna. 

V. Ac:oIM to Inlanudon 

A. EMc:.b yelr. your aropIoyer '" required to 
inform you 01 th.a Wormatloa c:ootaincd LA 
!hi •• tandud aacf appcudlc:n (or a.balGl, 
lcemotil" anLbophyUi&a.. uad MCtlDolila. In 
addilion. your -vloy .. m .... ' iAltnoc:t Y"" LA 
lhc prop« WoR ~ ror Iwad.Ilna 
InA larial. c:oala.in1nc ubaaloa 1re1DOllLa, 
aclbopllyUiLa, aAci 1diaoULa, aoci Ihe CIXftCI 
..... of prolccU". aqui~L 

B. Your emplora' ia reqllinlci to dltlenAiAa 
wtwltbGt yOll an baot.ac cxpoaad to ubeatoa. 
Iremoli&a.. aa\hophyW&a.. aoci.cUAoll&&. VIN 
or yOlll ~I.dw baa tba riablto 
ot-v. ~oy .. __.__ta aAci 10 
recun1 th.a rM&ala. obt.a1aacl. Your .up1oyer .. 
required to lAlona )0'1 of your expoeure. lAd. 
II )'01& an upoaed lbow tba petmlalble 
IIcnit. Iw or eta. Ia requlncl to 1Al_ yu.. of 
Lb. actloaa tbal AN bftAc tak.- to raduca 
)'OIl/' upooI4IN to withla 1M perai.utb&e liaIL 

C. "four empIoyw .. rwqw.d to kacp 
rec:utda of your ~ aAci CIIoOIiJal 
ual1llAalloaa. n.... ~.-.corda muat 
La Ir.&pc for .t leur tblrty (30) yean. MtcBca1 
C'ICIOtIU mut be kept tor abe period of )'QUI' 
amplor-t pl- t!Wt1 (30111&1'8. 

D. YOIII' eimpIoyer la nqw.d to nleaM 
yow upo&Un uci m.clk:.U nc:ord.t 10 JOW 
phyaiciaa or ~c.ci ~\aU'" upOIl 
youe wrilta nqu.l. 

~ H .. 1m. MIl .... , 
~ClldMz""~ 
Tr-*"a.~,wa.. ... ~ "'...... ..,. 
L Rocl\a of KAlil tabaladoa. 1qHCS-

n. TcWooIocY 
CliAlc:&l .vkIaooa olabe edvcrM .a.:u 

...aclat.ed willa upoau.re to ubeetoa. 
tnmol.i&a.. I.QthophyWlc. aad acU.ooUlc. la 
pruanl LA the 1_ 01......-.1 w~ 
a~mlolojical.tIIodM. ol ooa&paUoa&lly 
axpoacd wocit«a. familJ COGta.c:ta 01 won:... 
&Dd panona U\1ac _ ubMcoa ~&&. 
I.QLbopbyllilc. aAci act1DoUwllll-. n
II~ bave aboWII a d.e6Alle U40daCS
betwc"ll1l upoeoon to .~ ~ ... 
alllboph.,W ... &ad AdiooUtc aGe! .. 

.I\I:I' ... ...J U\aOenc. of lung ClI\C.In'. pl.ural 

.nd !",nlonaal .... .au...hom.a. l .. trolG .... Una.t 
CAl\CAr, &l\d ub..tlM4&. Th. I.u..- ... 
di .. blill" fibrotic: luna dIM ... thel II eaYHd 
oaly by CApOOIU'" lu .&b..loa. UPOI..,.. 10 

.. be.la.., Ir.lDtllila. an!hophyUiIa. <lAd 

.clinolile be. ,110 bc.a auocieh,d with ell 
U>Cr • .-<t incidanoe o( .. o~e.L kidnc)'. 
larynll"'.L phcrynllClO!. .nd buc:c.1 CI"ily 
ClnoetL Ac with oth.« kAowa chronIC 
occupalioa&l dlHaacl, di.waw ... odaled 
with a.bnlOl, In:molila .. anLbopbyllile, and 
eC:liaoUtc poar.U)' appcan .boUI 20 ya.,. 
(ollowi.ac tU firel OCCIIIRGCI ol .. pawn: 
Tb.,..,.. no kAowu acvtc .aaca. auoci.led 
with expoaure 10 .ebe.toe.lnIDol.il .. 
anlhopbyUil" and actiMlil .. 

EpidcmiolOiiwllwii .. iAdicat. t.Ulabe 
riak 01 luna c:&DCC' amonc expoMd worUre 
who .mok.a 1:1,.,...11 .. il ..... lly iAa-.aMd 
a.,;er cA. rig ulluoa c:anear lAoOGC 0QQ0 

upoead amokft'l or ttItp06Id onG.mokcn. 
n- .Iudia aua"1 th.cl c:a&.llioa 01 
'1DOk.iDa will toduea th.a ri&lt 01 JUDI CIIlCIt 
lor a perIOD ~ to .. bntoe, tremoUta. 
anllwphyllil" &ad aclioalitc but wW not 
redw:a 1\ to tba a&ma ln~ 01 til" al thll 
ulalina I'« aa apoaed worker who !au 
aayer .-kad. 

DL SIpa and S~ ol~1ed 
Di.Mua 

The IiIoa aod lymptOlU ofluac c:anc:er 01' 
.... &raUi1Mt1aal c:&QCW lnduc.ci by expoeure 
to •• b-toa. treeoULa, aathoopbyW ... aaci 
.. Cliaolltc an DOt ~ a.c:.pt lb.. I ma.t 
X-R)' of &Q eJqlOMd p.tial with luaa caDaII' 
may ebow p&.wa1 plaqaa. pIoaural 
calc:ltk:aUoa. or p&.ura1 tibroe&a. SJ1DIICOIIII 
~of.-..ocM"oml ~ 
aAoct.- 01 btMlh, .,.mila abe w..u. of 1M 
c:baIt. or .bdoodaaJ pala. LCaoIb.eIi_. baa 
e auac:!l1oQpr laWley parioci ~ wlda 
luaa CIUM'.l8r (40 ~ Y_l~ )'Mt'I). 
aAci meeothalio)lQl .. thuaCote aoN likaI110 
be louod &IZWIGC work.en who __ fin( 

~ to ubeatoa &I ua uriy .... 
• h PQIMJI_e t. alwaY' falal. 

Atbn'w4IlI 1"'1_.1')' Obtoela c:aUMCI b, 
u.. .oQ,_I·!ioe of a.ebeaw.liben la abe 
1\MIfIL S~ ladacM ~ olbteetla. 
CXMlllb1q. f.c1cw. &Dd vacua ' .... of 
~ WbcQ dw fibroaia--... 
~ of bRada 0CX1U'I eYaa &I n.t. ".. 
dlapYMIl or &.balo.l.lI buoci 0111 b1aCOfJ' 
or ~ to .tbeeloe. tba pnMAGI of 
~lk~c:haa.-. __ 
~ cn.c:k.LM (r-*). uad oth.et dlAIca1 
'-bini of ft~ IlIA( diMa ... P*&.ral 
pla~ aad rbIQaalc1C an obMcw<l oa X
raye taUQ dwiac u.. Mft'lltqla 01 u.. 
d'-. A6be1loal. la o.n... I ~". 
di.H&M _Ia dw at.-.:. 01 CXlGHneect 
apoewe. altbou.ah th1a aP9Mrl to be I bAtbl1 
IDdlridv.llwd ch&tadart&Uc. Ia ........ c:a-. 
decca lDay be CI...ed by ~ IIC' 

c:ard1..c~ 
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TOXIC SUBSTANCES 

rv, SwveiU"au end I'te."c.nlh·. 
Coo.a.id.u.. tiona 

I\A aoled abov., expoa" ... to .;b.,elOa. 
lremoUt., aAthophyU:c., aad ecCinolice ua 
beeo lUlkcd Co aD inct.Iawd nail. 01 tun, 
c:.ncer, Inoe.om.lioma, , .. trolnt.atinal 
cancat. and ubatca.i. amOl\l occupeUoNlIl" 
upo.od woritan. i\dequ.t • .aeeniq I •• C, 
to dalema.iAc an .mploye..', pot.ati.1 lor 
dn.lopin. MriOUA chronIc diu ....... "c.:h a, 
C&OOCf'. from .xpolCU'C to .. be,CCH, tremollt .. 
anthophyUit., and ,ctlnoUt" do not preMntly 
ax.i,L How.vu. IUCDe let I .. particul.rly chait 
X-ray, and pulmoQAry runctlon t~ ... lIUIy 
Iodic:ata thaI .n amployee haa been 
overaJlpoa.ed to .. beacoa, lrecnolh., 
anthoph)'Utt ... nd aCUoolit .. Inc.ra.alna hi, " 
bet rick 01 d.evclopina expolW'e-ftllltad 
chronic dUu_ II i, ialporiaJIt r" the 
phy.icUa La bec.om.e r.ullm.r wtell the 
opcnLi.ac COCldllion, In wlUch occup.tlonal 
expo,,,,, .. to ubcstCH, tnlmotil .. 
a.athophyW .... a.ad .ctinol.il.I,IUtely to OcCW', 

1bLt i. puCicWarly Uapor1.aot to .v.h ... lio. 
m.dicaJ aod work IUaloriH a.ad 10 CGndlldiq 
phytfca1 u.amiG.a&t1oAa. Wbala a.a .ctlve 
_p&oy .. haa been IdenUIlad .. hII¥inc beea 
overupoeed to ubac.aa. trunollt .. 
• athopla,.Uitc. aod actiAolilAl. 1M • ...,... a.kd 
by the .-pIoy« to a1taUn.ta " wti .. l. 
rlUther upoaww thou.ld .1aa &ower the riak of 
Mrioue loaa-w. c:.aa.wquac:a. 

n •• mploy_ ta raquinci to taatitvta a 
medical II&IV.il1aoce ptOSI'WlIl rOl' .U 
cmploy_ wbo are 01' wW be expoMd to 
ubeMo&. cr.mottlAl. a.athophyWt .. and 

eclislolito &C or .bo". the actloa I~el (0.1 
fiber" per cubic CI!OUlIMler of aiel 101' )Q or 
more ciay. pet y .. r and lor aU amploy ... 
... ho arc .... gnad to w.ae a aq.tiv.-p ..... ure 
.... pin cor, i\.U a x.a.min.I tiooa &Ad proc;.dutn 
InlUt be pcdocmed by or undae t.h. 
.Upcriia&oa or a Uc.1lMd phyUd.aA, .t a 
rca_bl. tim4 ud plaq. &Ad .t 00 c::o.« La 
\h.a employ ... 

i\lthoqA broad I.lfrude I. alv", to the 
phya1dc4 to pruaiblq ..,.ajfc talla to be ° 
lAd~ to \h.a tMdica.I ,wv.l11anea ~ 
OSHA rcquila tadUloioo ollha CoUowlnc 
clementi ia lb. routine cxam.lnatioa: 

(II Medical &Ad worit lU.toriea with.pedOIJ 
anpbaalt dind.ed to IYmplCImA 01 the 
rHpiRLory .y.t-. cud1c.Ivucuiae tyalllal. 
and dJ~.t.i\"a tract. 

(iii ComplcC.ioo ol 1M rwepiRtory dJ.aa&N 
quaUOllAalre conta.ined ID .Appendix D. 

{Iitl i\ phy~c:aJ uaaWlacJOO tad~ • 
chHt roantceaolfUl ud p"'moo." fuActioa 
tn' thaI tadYda _u_t 01 1M 
.aptoy .... rOC'CllCl vital c:apac;ity (FVC) aoca 
lon:.ed upWLory voiame at 0G0II .acoacI 
(t-'EV.). 

(ivl My liIboratocy 01' other tal lb.t the 
.... rotalq ph)"llc:i&a ct..m. b, IOIIAd 
mcdIul pr.ctice La be CIoeCUMIy • 

n.. _ploy .. b raqund to IMk.I tha 
presaibad t .. ta avall.ble al &euc a.aaua1lr to 
tboN ampIo) .... covend; IOOta of ... thaA 
.pacillad If NCIOIDmeaded by the ax.amlnlAa 
pby.1d&a; and Upoll tandaatioa of 
aoaploymmc. 

n.. -.p&oywta requu.d to prcrricM tM 
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phi-.ld.n .."tJa the 10Uowtn, Inlorm.auoa: i\ 
cop)' 01 \hie •• ~ and apl*\dJc:a;. 
dHcriJ:'tioa of cbc ampLoy .. ·• duCiu .. they 
",I,.te '0 ... bc-ttOI upo.un:; .hc .. mrloyec', 
rcvrc.cnta.i.oo Ic"d 01 C"?<I&~'" to ~cllC~IC\' 
tn:.nolitc. an.hophyllile, u.J • .:cuwltce; _ 
d.:lCripcion ul.my pCIWClal protcctiu .nd 
rc:ll'ir .. cury ..qu.pment ..... d; .. nd inl"'f1lu~ 
lrom prw"ioJUllll<ldieid axacnioaciOlll of cite 
alTectwd _pIOl- tJut It QO( oCban¥i.a 
ava.ilabla to tba pbYlic:WL t.e.kiaa Ihil 
WutnUlliuA ."aibbla to tIM phyaician wiU 
~id io tba evuluatioa or \h.a emplo)',,', hc.ah.b 
io m.tioo to ..,ianad dulie, and lilne" til 
wur ptnanal prolcctin equipalaGt. if 
raquLtvd. 

T1wI .lIlplDyerta n:qldrwd to obcalD a 
wnlt .... opinloa ll'OGI tba U&IIllaiaa phy.idwl 
coacainiq tba .... u1ca 01 Cba -'ial 
•• uuniAa'ioa: \h.a phy&iciMn', opiAioo .. 10 
wh.cher tta. employ .. bu auy dalaclad 
mcoJlcal c:ondItloaa lb.t would placa Ih. 
III1pioy ... 1 at. tacra .. ad naIL 01 'XpGICIN
related dlecaM: any ntCIOIIUDCIt\cIed 
Umllaliooa Oft tba .mpla)·" 01' 00 1M l1l4I of 
pcnon.d prolective aqlllpaacot; a.ad a 
.a.tamcnt lb.t t.h. cmplo)'" b •• bc.n 
lnlorlllCd by the physicWa 01 the rw.I&lta 01" 
tba medical auDlinatioCl and of aal IMdic.1 
cocwfitioaa Rlac..d to ubntOl, lretnoIi&e, 
aulbopilyWta. and ec::tiaoUta 'llpolUft tIaor 
rwqlliR fu.nhat ellplan.elloa 01' IIuIIMN. 11Ii. 
written opioIoo GluM DOC NY ... pacirlC 
n.wlinaa 01' dJ,IjnOM' \lAm-tad t.o UPCWIIN 
La ubcacoa. Irn:&llila. a.atbophyUIta. ,nd 
.ctiu.olieo. end • copy or the opiaiOftInU41 be 
provided La the .. Ilktad _ploy"-

(leG. 1 t1 Cl. 1 OCtl, "" II ' cb HI 

tU 
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. 192«.5& Aab.atCM. rr.mout ... 
'lI\OptlyfCU •• and KUnoIJ I •• 

.SC(;. 1926.58 added by 51 FR 22756. 
June 20. 19861 

(al Scope and application. 1bi. 
.ection "pplies to all conslruction work 
II dcfinr.d in 2SI CFR 1910.12(b). 
including but notlimlt~ ta the 
followmg: 

(I) Demulilion or 'ialli.tb~ of :llrJclure!'l 
where ilsbestos. lrc:noJ,tt:. anthoph)·IIi1e. 
or actinolite is prt::il:nt; 

(ZI Rt:OIovlll or enOlpsul,,:;on or 
mo.lcri .. l .. conlaininlj a~\;~s:.l". lr':molile. 
antt:olphyllite. or actmolite: 

(31 C,-·/l.tru(;i; • .m. IIltcr.ltion. rep'lir. 
mdinten.ncf'. or I'tnlwat;un or 
structure .. lubatrato! .. ur portio" .. 
thereof. dUit contain albe.to ... lrcrnulite. 
anthophyllite. or nctinCllit~: 

(4) InltallaHun of j:rotillcil cont..1!nlng 
asbesto .. tremolite. anthophyllite. or 
actinolite: 

(5) AsbeltM. trelllolitc. anthophyllite. 
and actinolite apill/emergcoq cleanup: 
IUld 

(6) TnmaportaHon. dispol:!l. slorase. 
or contJinment of &:illestos. trcmolite. 
anthophyllite. or actinulite or product. 
containl~ Ube.tUI. tremolite. 
anthophyllite. or IIctinolite on the aite or 
location at which conatrucUon activities 
'ire perfunned. 

(bl Definitiotul. "Action level" mUM 
n airborne concentratilln oC asbelto .. 

tremolite. anthophyllite. actinolite. or a 
combinatIon oC these minerall of o.t 
fiber per cubic centimeter (f/ce) oC air 
calculilted aa an eight (S)-hour time
weighted average. 

"AabeltOI" includes c:hrylotile. 
IImotU •• c:rocJdullt •• trlmolit ••• b .. tO&. 
anthophylllt. &111Mlto .. acllnolU .. 
.. bato .. and any oC the.e mIneraI, th.at 
hal been chemically trealed lind/or 
altered, 

"Aa.i,tant Stlcretary" means the 
Aulltant Secretary o( Labor (or 
OccupaUaw SaCety and Heillth. u.s. 

(Xjl.lrtmeut oC l..lbur, or t1eai~ne. 
"Aulhorized po:r~on ·· melin, ilny 

pt'1"3Un lIulhorizetl by the emJlluyer and 
required by work dut ies 10 be pre.enl U1 

regulated areaa. 
"Clean room" mt:anl lin 

uncontaminated room hav;n!: C'Icilitiel 
Cor the .torage oC empl.,ycr.,;· sl.l?ct ,. 
clothins and uncontaminaIC!J malert.11 
and equipment. . 

"Competent pefl{ln" mc:ana one wh'l 
i, capoLJle oC identifying exi'tlna 
ubeato .. tremolite, ilathuphylltte. or 
actinolite h.zard. in the workplace aad 
who ha, the authority to wk. prompt 
corrective meuure. to eliminatr them. 
II Ipedfied in :zs CfR 192ft.32(O. The 
dutie. oC the competent ~,.,..,n include 
atlc"lt the foJllowing: CJtabla,hing the 
aqatlve-pre .. ure endo.ure. ensuring Ita 
Integrity. lind controlllns cnlrl' to Ind 
exit (rom the enclo.ure; lupeniaing any 
employee expo,un: mc;nitonna requirud 
by the ItllJltUrtI: .uaurill8 IhatllU 
employee. workins within ~ an 
anc101ur. wear the appropriate perlOW 
protective equipment. are trained in the 
use oC appropriate methodl oCr.cposute 
control and use the hygiene lacilillu 
and decontamInation procedures 
lpecified in the Itand"rd; and enxurina 
that engineering controla in UH anr in 
proper opeN tins condition and are 
functioning properly. 

"Decontamination area" mean.e an 
enclused area adjacent and connected 
to the rc::u1a:ed area and c:oa.aiating of 
In equipment room. Ihower arell. aod 
clean room. which ia uaed for the 
decontllminalioa of worke .... outeriata. 
and equipment con laminated· with 
ubelto .. tr.mollt., anlhophylUt .. or 
acllnollt •• 

-DemoUllon- meane the wrecklns or 
taking out of any load'3upportins 
,tructurel memlJer aud any related 
t1l%.ing. remo\'ir~. or ItripPina oC 
ubeltol. In:molite. anthophylllta. or 
actinolite product .. 

REFERENCE FILE 

"Oinlclnr" m~ .. nl the Dlr~tor. 
~ .. tinnlll fn~titu'" fnr Or.cupati<:>nal 
S .. !,.'y ;)nd 1Ir...,llh. U S. D";Jllnr-:ent nC 
t 1.!:Ilth .. r.d Human Servicl!l. or 
de.i~nee. 

"Empillyell expusure" meant !hilt 
e"posure to .. irb.,rne .sl:Je~tol. Wlnul;t". 
anlhophyllite. actinoUte. or a' 
comhinalion oC the.e mineral .. tllat 
wuuld or,cur if the employee were nut 
u.in'l r~~piralory protective equipment 

"f4'lipmant mom (chltna' room)" 
me ... " a contwniaaled room 10001ed 
within the decontaminallon area that I. 
lupplitld with' im~nne.ble bllg, or 
containcl'3 for the di!llpoul oC 
contllml.oated protecUn clothi", and 
equipm,u1L . 

hFibftr" mCllnt a puticulate Conu of 
IlIObe,to&' tremulite. anthophyUite. or 
actinolit .. 5 miaomeletl or 10n(lCt. with 
a length-to-dlameler NUO oCatleast 3 to 
I. 
"lligh~mclency partlcul.te air 

(HEPA) filter" meana a filmr capable of 
trapping and retaining at le.lt 9!J.!r. 
percent of.all anon.odilpened particles of 
0.3 micrometan 1.0 diAJJlIlter or ltupr. 

"R8I(Uwted area" mean. an area 
.. tnbli,hed by the employer to 
deznarcat. areu where alrbom. 
concentratfOClJ of .. beltO" tremollte. 
antbopbylUte. actl.ooUte. or a 
combination ol IMH minltral. uceed or 
CIIn reuonably be expected to exceed 
the permiulble ex~ limit. The 
revulated ana mil' tak. the Conn oC (1) a 
temporary enelOlure. .. required by 
paragr4ph (e)(6) of thia MClioa.. or (Z) an 
anta dt!marcated in any IUaJlAU that 
aUoLmLua the number olllllplay .... 
axpoHd to ubeatQl. tremoUt •• 
II.IlthophyWte., or act1aolltc. 

"Removal" mea 111 the lIIltins out or 
.trippIng of albelto .. tremolite. . 
anthophyUIte.. or actinolite or uaaterlaJl 
containing .. be,toe. tef1I\ollt .. 
aathophyllite. or ac&o!lt., 

(s.c:.. t~1I 

.. 
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"Renovation" mean. the modirying of 
Imy aJtist ing llructure. or pOrlioR 
thereof. where expo. un! to airbomll 
IIbe»tOI. tremolite. anthophyllite. 
actinolile may relult. 

"Repau" meanl overhauling. 
rebuilding. reconstructing. or 
rccondiliorung oC Itructurel or 
lubltrate. where .. beltol. tremolite. 
IInthoph)·lIite.or actinolite i. prelcnl 

"Trcmolite. anthophyllite and 
actinolite" meanl the nan-.. beltol fann 
of these mineral •• and any of the5e 
minerall that have been chemically 
lreated and/or alterad. 

(c) Pfumiuiblll upMUf'fllimit (PEL). 
The employer Ihall en.unr that DO 
employee i. expo led to an airborne 
cuneanlnlllon o( .. belta .. wmolile. 
anthophyllite. actinolite: or a 
combination oC theM minerall in exeal. 
of 0.2 fiber per cuhic centimeter of air u 
an ciidlt (8) hour time-weighted averase 
(TW AI, a. determined hy the method 
prelCribed in Appendix A of this 
Hclior .. or by an equivalent method. 

(d) Communication among ttmployft1'&. 
On mwti-omployer workaite .. lUI 

cffiployer petfonniag albetto .. tremolUe. 
anthophyllite. or aClinolite work 
n:quirins the •• tabliahment of a 
reswlited area ahaJ.1 inlonn other 
employera 00 the .ile oC the nature of 
th. employer'. work with a.be.tO&, 
tremolite. anthophyllite. Of' actinoUte 
and of the exi.tenca of and requit'emenll 
p4:rtaillina to regulated are ... 

(e) Regulated area.-{l) (dMruJ. The 
employenhaU e.t.bli.h a regulated 
area In work area. where airborne 
concentration. oC UbeltOa. tre:moUt.e. 
anthophylUte. actlaolite. or. 
combinatioa of th.eM mineral. ex.ceed Of' 
can realOnably be expected to exceed 
the penni .. ible expo.ure limit 
preacribed In parqraph (c) of th1a 
MCtiOn. . 

(2111emal'CQtiolL The regulated liroll 
&hnll be demarcated i.a any manner that 
rn1a.i.ruiut the number of peraona within 
the are. and protecta penona outaida 
tb. I&l'e. from expolun to aIrborn. 
coacentntiOQ.l of .. beatoa, lremoUta. 
anthophylltte. actinolite. or a 
combination oC the .. mineral. In excau 
of tha permi .. ible expolunt limil 

(31 Acce.u. Acces. to regullllltd areu 
ahall be UlDited to authoriz.ed peraona or 
to pct'IOQ.I authorized by tha Act Of' 
reguladcuu i .. u.ed punWUlt thereto. 

(41 Rtupiraton. All penon. entering a 
regulated aru ahall be lupplied with a 
ra.pirator. eelected in accordance with 
paragraph (hU2) of thil MCtloo.. 

(5) Prohibitlld acliviliu. The employer 
Ihall IsrUunt that emploYHI do not eal. 
drlnk. ImoLe. chew to!>'cco Of' gum. or 
apply co.metica in the f'eiUlated aAL 

(6) Requirement. for asbe.ItH 
~moval. demolition. and renovation 
operallon!l. (il Wherever feltlible. the 
emplorer .haD utabliah negative
prelliure endoluntl before commencing 
removal. demolition. and renovalion 
operationl. 

(iii The employer .hall delignate a 
competent penon to perform Of' 
supervise the following du&tea: 

(A) Set up the endo.urr," 
(SI Ensure thalntegrity oC the 

encloaure: 
(C) Control entry to aDd exit from the 

enda.un!; 
(01 SuperviM all employee expoaunt . 

monitoring required by thi.a MCtiOO: 
(EI Ensure that employ ... woridna 

within tha eadolun wear protectiva 
clothill8 aDd re.pltaton u rwquJ.red by 
PQr¥grapha (I) and (h) of thfa MCtIoa 
lind: 

(F) Enaure that employ ... ata trained 
in the '1M of engi..aHriaa COQtrola. work 
practicea. aDd peraoD&l protective 
equipment: 

(e) Ensure that employees UN the 
hysiena faciUtiea and obNrv. the 
decontamiaatioo procedwu lpecin.d"ta 
paraHnlpb (j) of thi.a aectioa; ud 

(HI Enaure that 8DaiDHr1.na coatrol.I 
are (unctioaiag properly. 

(iii) In addltioa to the qualifteatloaa 
lpeCiIied In paragraph (b) of thi.t 
aectiaD. the compelaDt penoa ahal1 b. 
trained in aU a.ped.I of ubato.. 
lremolile. anthopbyWtc, 01' actiDolUa 
abatement. the coateata of th1a 
ltandard, the Idaadficatioa of ubMtoe. 
tremoUta. anthopbyWtc, Of' acdaoUt.e 
and their removal pcocedurea. 8Dd ok 
practice. Cor redu.ciDa the ba.urd. Such 
ttlliaiag ahall be obl&iD.ed ill a 
comprehenaive COutM,.uch .. a COW'M 
conducted by an EPA Aabeato. Tnia.ina 
Center. or aD equivalent c:oune. 

(ivl uceptian: FOI' amall-aea1e. ahon
durali '0 operatioa&, a.uch .. pipe repair. 
valve replaeameol.lnatalllat alectriea1 
conduit.&, lnatalllaa Of' removins drywall. 
rooflna. and other auenl bldldiaa 
m.lnt~anc. Of' NnQvatJoa. th. 
employer fa not rwquJred to comply wtth 
the requinuMnta at p&rqraph (.)(0) ol 
thil aection. 

(0 up<J4UIY moniWring-{l) CAMral. 
(I) Each employer who baa a woritpt.ca 
or work operaUoa oava-ed by th1a 
ltandard ahall pulorm monitorlai to 
detennine accuntaly the a.ltbomc 
cooceotcatiOQ.l 01 ubala..lRmolita. 
anthophyllite. actiaoUte or a 
combitlAtioQ 01 th.- m1ncrala to wlUcb 
employ~ may be upoMd. 

(iiI Oetenn.itlAtioa.a of employee 
eltpoure ahall be aude from bntethini 
wne air lamplea that an nrpntMIltaUye 
of Ihe 8--hour TWA of each elllploy"-

:>-71I7l 
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(Iiil Repre.eotlllive 6-hour lWA 
employee upoaure .hall be determined 
00 the IJIUII of one or more umple. 
repre.enting full·slUft expolure for 
employee, in each work area. 

(Zllnitial moniton"ng. (il Each 
employer who hu a workplaea or wone. 
operlttion covered lJy thil Itandard, 
except a. provided for in paragraph. 
(0(2)(ii) and (O(Z)(iii) of tbi. aedion. 
lhall perform initial mooitoring at the 
iniliaLion oC each aalJestol. tremaUte. 
aDthophyllite. Itctinolite job to 
accurately detennioe the airborne 
concentratJona of Ubeltoa, (remoUte. 
anthophyllite. or actinolite to whJch 
employe .. tnay be expoted. 

(iiI The employar may demooatrata 
that employee UPOlurel are below the 
action leval by D148R. of objectiva data 
deruonatrating that the product Of' 

material coaLaiaUlg ube.toa. tremoUta. 
anthophyllite. acUaolite. ot a 
combinatioa of thue mineral. c:anaot 
releaM airboma fiben i.a coa.ceotntlooa 
excaed1ag the actioa level under !.bON 
work c:ondltloa.a having the area tat 
potential for relauing a.abeatoa. 
tl'emOlile, aathophyWta. 01' actinolite. 

(lUI Where the employer bu 
monitontd each ubeatoa. tramolitc, 
aQthophyWta. Of' actinolite lob. and·t!M 
da1a wen obtalaod duriaa work 
operadoAa c:oodudad und« workplaCil 
conwtioaa cloMly raaIlbllAa 1M 
proca .... type of material, coatrol 
methoda. wen pracUcu, and 
cavitoam.eatal cood.ltloaa u.Md aDd 
prevailiaa in 1M emplay ... c:urnat 
operatlooa. the employer may rely OQ 

.UGh aatUet moailOriDi rau.l~ to aatlJy 
the requ.l.remesUa of ~ (1)(2)(1) of 
th1a 

3) Periodk: monitoring witltin 
ulal4d area&. lbe employer ahal1 

conduct dally IDOO1t.ori.ua that Ia 
repreaeatativ. 01 the upoaun of each 
emplclyec who fa aaalilMd to work 
with.i.a a rqulated are .. ~ 
When all employ ... wtthJn a rqulated 
anll .... 1IqWpp.d with aupplJed-e1r 
reapt,..tara optntad '" the pc*Uv.
prauun mode. the employ ... may 
dUpeaae with the daily monitoriaa 
required by th1a puqraph. 

(4) Turninalion of moni~ U the 
periodic moo.it.ociJla rwquired by 
paragraph (0(3) ol thia aecUoa tevMla 
tha t employ .. expo.wn. U lnd1c.a1Ad 
by au tUtlcaUy reU.ble CIM&.IIunmant-. 
are below the 6CtioQ leYel tho. emp1oy.r 
auy dJ.ecoatim ... moaitoriq ror ~ 
employ-. whoaa IXpcMUrH are 
ntpC'U4llted by auch mooitori.o.c. 

(SI Mtlthod of tnOIIitorint. (I) All 
umplu tak.en 10 &lu.fy the IDOClJtorloc 
requiremmta 01 parqnpb (0 01 th1a 
l«Ctlon ah.U b. per.onal aampla 

(a.c:. 1~rxS)(lll 
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collected following the pOroCeduCCI 
.",,·c.cicd In AppendiK A-

li i l All .ample. taken to Iati5Cy the 
oniloring requiremenll oC paragraph (f) 

oC thia section .hall be evalualed using 
the OSHA Refe!"ence Method (aRM) 
.pecified in Appendix A. or an 
equivalent counling method. 

(iii) I( an equivalent method 10 Ihe 
aRM i. u.ed. Ihe employer .hall en.unI 
thai the melhod meell the CoUowing 
crlleria: 

(A) Replicale exPOlure dala uled 10 
Cllabli.h equivalency are collecled io 
.ide-by-.ide field and laboralory 
comparisons; 

(8) The compari.on indicates that 90 
peccent oC Ihe aamples collecled in the 
range 0.5 to 2.0 times the l>ermiui!lle 
limit have ao accuracy ranse oC plus or 
minua 2S peccent oC the ORM resulu 
with a 95 percent confidence level as 
demonstrated by a statuticaUy valid 
protocol: and 

(C) The equivalent method II 
documented and the result. oC Ihe 
comparilGn lesUng are maintained. 

(iv) To .ati.Cy the rn,onitoring 
requirements oC paragraph (0, employert 
Ihall rely on the relult. oC monitoring 
analysi. performed by laboratories that 
have instituted quality auurance 
programs that Include the elemenla 
p!"escribed la Appendix II; 

(6) Employetl notification 01 
nitoring Iftulu. (i) The employer 

all notify affected employees of the 
monitoring multi that reprelCnt that 
employee', axposuns a. lOOn II pouibl. 
Colla wing receipt oC monitoring reaulu. 

(ii) The employer Ihall notify affected 
employees oC the relultl oC monitoring 
repntMnting the employee' . 8XpotUnt In 
wriling either IndJvidual1y or bi peeling 
at a c:entnlly located place that I. 
acceuible to affected employee .. 

(7) Oburvation of monitoring. (I) The 
employlit' .hall provide aerected 
employee a or their de.ipated 
representatives an opportunity to 
obterve any monitoring oC employee 
exp<nure 10 .. besten. tremolite, 
anthophyllite. or actinolite conducted In 
accordance with thl. aection. 

(ii) When obtervation oC the 
monitoring oC employee expolure to 
a.besten. tremollte. anthophyllite, 01 
actinolite requlres entry Into ~ area 
where the 11M oC protective cloth.ini or 
equipment ia required. the ohMrv ... ahaIl 
be provid ed with and be required to \lH 

.uch clothing and equipment and &hall 
comply with all other applicable ulety 
and health procedure .. 

(g) Method. of compJiance.-{l) 
Enginet!rinB control. and work 

roctiCt$. (i) The employer .hall \lH one 
r any combioaCioo of the foUowiag 
octroi method. to achi"v« compUaoce 

wilh the pecmiuible UPOlunJ limit 
pccscribcd by paragraph (c) of this 
lection: 

(A) Local eKhau.t ventilation 
equipped with IIEPA filter du.t 
collection Iystema; 

(81 Ceneral ventilation aYlteme: 
(C) Vacuum cleaners equipped with 

HEPA fillers; :' 
(OJ £Oclo.ure or isolation oC procca ... 

producing .. be. to., tremolite, 
anthophyUlte. or actinolite dual; 

(E) Ule oC wet method., wettIng 
agenll, or removal eReep.ulantl to 
control employee exposure. during 
.. buto., tremolite. anthophyllite. or 
actinolite handling. mixin80 removal, 
culling, application. and cleanup; 

(f) Prompt dispo.al oC wute. 
contaminated with ashe. to .. tremoUte, 
anthophyllite, or actinol1te in leak-tight 
contaIners; or 

(e) u .. of work practices or other 
engineering controls that the AIIutant 
Secretary can .how to be Cea.ibla. 

(ii) Wherever the r.a.lble engineering 
and wone practice controla dHaibed 
above are not .ulI1dant to reduce 
employee expo.ure to or helow the lImJt 
prelaibed In paragrapb (c). the 
employer .hall ule them to reduce 
employee expo.ure to the lowest levet. 
aUainable by these controt. and ahaU 
.upplement them by the use of 
relPiratory protection that complies 
with the require menta oC paragraph (h) 
oC this IeCtiOn. 

(2) Prohibilion .. (i) Hish-qeed 
abra.ive dlac: .aw. that are not 
equipped with appropriate engineering 
control. shall not he uaed Cor work 

. releted to .. be.to .. tremoUte. 
anthophyllite, or actinolite. 

(ii) Compreued air.hall aot be DIed 
to remove a.butoe. tremoUt.e. 
anthophyllite. or actinolite or materiala 
containlng .. bestoe. ·tremolite. . 
anthophyllite. or actiaoUte unl ... the 
compreued air I.a uHd in conJunctioQ 
with an encla.ed venUlatJon system 
dea\&ned to capture the duct claud 
created by the compreaacd air. 

(iii) Material. contalnina ubettGa, 
tremollte. anthophyUite, or acUnoUte 
Ihall not be applied by Ipray methods. 

(3) £mpJO)'N ro14lion. The employer 
lhall not \lH employee rotaUoa u a 
meaa. oC compliance with the «XpC*UW 
limit preaaibed In parqnaph (e) of thla 
aection. 

(h) &.pirotory ptolection.-{I) 
G6/lero/. The employer ahall provide 
respiratora. and enlUnt that they ant 
u.edo where required by thl. acctioa.. 
Relpiratora &hall be uud In the 
following CtcWD.ltancec 

(I) ~uring the Interval neceuuy 10 
lnatall or Implem4Qt Ceuible «flilnoerlns 
and woe\( pnactica coatroU; 
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(iii In work opera lion. luch .. 
maintenance .nd t1Ip .. ir acuvillee. or 
other activiliel for which cnRinccring 
and work practice control. are not 
fcuible; 

(iiilln work .illUtiona where Ce .. ibla 
engineering and work practice controla 
are not yet .ufficient to !"educe expo.ure 
to or below the expo.Unt limit: anc! 

(iv) In emergencies. . 
(2) iUJspirator IIII«lion. (I) Where 

relplrators ate ua.d. the .mployer Ihan 
.elect and provide. at no COlt to th. 
employee. the eppropriate re'pirator II 
.pecified in T .. ble 0--4. and .baU en.ure 
that the employee IUC1I the re'pirator 
provided.. 

(ii) The employer ab.U eelect 
respit1ll0rt Crom 'among thole Jointly 
approved .. being acceptable Cor 
protection by the Mine SaCety and 
Health AdminlatraUon (MSHA) and the 
NationallnatUula (or Occupational 
Satety and Health (MOSH) under the 
provilloRl oC 30 Q'R Part 11. 

(iii) Th. employer .haU provide a 
powared. air-purlfyina re'piratOC' In Uell 
oC any nqaUve-prellUrt re.plntar 
.pecUled In Tabla 0-4 whenever: 

(A) An employee chOO.e1 to de thI. 
type oC re.pintar; and 

(8) nus respirator will provide 
adequate protection to the employee.. 
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(3) RMpirator ptogI'CU1J. (I) Where 
reepiRt.ocy protection I.a I.lMd.. \be 
am player ah.alllaaUtuta a respirator 
progr.m In accord.anc. with 2Q CFR 
Uno.l34{b). (d). (e). and ((J. 

(III Th, amp.1oy.r .heU pumJt .. cb 
"'Ulpl.oye. woo U6H a flJla' raplrat.oc to 

(ha. 1~)(3)(V)1 .. 
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chall8tt the filler elemeou whcottver an 
lnCl'elUe in bre;athina reailtallCe La 
de!tected and ahaU mainlain a.n adequale 
lupply 01 filtar elemcou lor thia 
purpo .... 

(iiil Employeea who wear relpit'alora 
ah.all be perrailted 10 leave work are .. 
10 wuh their facea and re.piralor 
facepiece. whenever 11eC8U&J')' 10 
prevent akin izrilation aunciated with 
nt.pit'alor Woe. 

(iv) No employee .hall be a .. igned 10 
lA.D requiring the Ute of nt.piralOra if. 
bued on hit or her mOil recenl 
uamination. an examining ph)·.ician 
dt:lerm.lae. thlll the employee will be 
unable 10 Cunction normally wearina • 
re.piralor, or thaI the .aCely or health oC 
the employee or of other employeea will 
be impaired by the use of a re.piralor. 
Such employee .hall ~ a .. jgned 10 
another Job or given the opponunlty 10 
tranaCer 10 a difCerenl po.ition the dutiea 

. of which he or .h. I. able to perform 
with the &&m. employer. l.a the sam. 
geographical anta. and with the lame 
HDiority, .tatua, and ral. oC pay h. or 
ah. had jlUl prior 10 .uch tranlier. iC 
auch a different poaitiOll ia available. 

(4' /lHpiraw Iii tulina. (I) The 
.mployer .h.all cnaure that the re.pirator 
luued to the .mploy" exhibila the lea.t 
pouibl. faeepiece I.akqe and that the 
.... pirator ia titled properly, 

(U) Employers .hall perform lIithar 
quantitative or qualitative Caca fit t .. .. 
at the timA or initial filliDa and at I ... t 
every 6 montha thentafter for Ncb 
employ .. wearing a DCgativa-pruaur.
rupirator. 'I'be qualitative fit teata may 
be uaed oaly for te.1ing the fit of ball
m.uk retpiraton where th.y ant 
permited to be worn. and ah.all be 
conducted tn accordan.ce with Appendix 
C. The tea .. ah.all be uaed 10 .. leet 
£acepieca thaI provide the required 
protecdOIl u pntacnbed in Tabl. 1-

(I) ProtllCli ... clothing-{l) GeneraL 
The employer ahall provide and require 
the Ute or protective clolh.ing. .uch a. 
coveralla or aiaillar whole-body 
clothina. head cover\.na .. alove .. and 
foot coveringa COC" any employe!! 
e.xpoMd 10 airborne cancentraUoa.a of 
ubdloe. tremolite. anthophyllite, 
actinolite or a combtnaUan of theu 
m1nuala that exceed the permillible 
exposure limit pntacribed i.a paragraph 
(cl oC thiJ aection. 

(Z) Laundtlring. (I) Tha employer .hall 
auure thallaunderlnj of contaminated 
doth.lni ia doCl4l 10 AI 10 pnvenl the 
raLea .. of ai.rboma .. be.lo .. tntmollte. 
anthophyllite, actinolita. ar a 
combination oC theae mineral. in exceu 
oC th.a expo.ure limil prescriUcd in 
p&ngraph (cl of thi. I4Cllon. 

(II) Any employer who giVItt 

canl.mtn.ated clothing 10 anolher peraon 

7 -\~ 

for laundering ah.U Infonn luch person 
of the requirement In puagraph (1)(2)(il 
olthi. lection to Iffectiv.ly pc-eveal the 
rel"a ... 01 airborne ube.loe, trcmoUte, 
anthophyllite. actinolile. or a 
combination oC the .. millenia In exceu 
of Ihe expo.un: limil preacribed in 
paragraph (cl of Ihi •• ection. 

(31 ContominatMi clothing. 
ContamillAlled clothing .haU be 
transported in eealed tmpCrmuble basI, 
or olher cloaed.lmpermeablll containen, 
and be llibeled In accordance wilh 
parayraph (Ie) oC thi. eectlon. 

(-I) Prot4clil'tI clothing 101" nrnovaJ. 
demoJilion. and lWIIovation O~l"QtiOlU. 
(i) The competeat peraon .hall 
periodically examine woruuita worn by 
employe" Car rip. or te.,.. thaI may 
occur durins perfonnance of work. 

(ii) When rip. or I • .,.. ant delecled 
while an employee la workinB withJn a 
nesalive-prellure eaclo.ure. rip. and 
Ie.,.. ahall be I~alal, manded. or 
the workauit ah.all be lmmed1ataly 
replaced. 

(j) HYSitln. {ociJiti •• and practiCft
(1) GeneraL (I) Tha employer aha11 
provide clean c:hanae are .. for 
employee. reqWnld to wack In rerul&ted 
are .. or required by paragraph (1)(1) of 
thi. aeclion 10 wear protsedve dothiq. 
ExCt!ption: In Uau of the chanp area 
requirement .pecifled in parasraph 
UlU)(i). the amployer may pacm.it 
.mployeea anaasod la amall eca1e. abort 
duration operatioa.a, a. duaibed l.a 
paragrapb (e)(G) of thia aectioa. to clean . 
their protective c1oth1ac with a portable 
HEPA-equipped vacuum berore auch 
employee. leave the ant. whaft 
mainlcnance w •• performed. 

(ii) The employer .haU fI21IUnt that 
chanse ant .. ant equipped with 
lepanle .I0raa- fadlitia. Cor protective 
clothina and .treet clothiag,l.a 
accordance with MCttoa 1810.141(.1-

(Iii) Whenavar food or beverqn are 
c:onawned al tha workaU. and 
employee. ant axpoaed to airborne 
concantratiotll oIube.1OI, tntmoUta, 
anthophyllite. .ctinoUta. ar • 
combinallon of th.eac tnlnerala in exca. 
of the perm1l1lble expo.ure Umlt. the 
employar .haU provide lunch areu lsi 
which 1M airborn. conoantratioa.a of 
ube.lol, lremoUIa. anthophyllite. 
actinolite. or a combination of theM 
mineral. are below the actiOIllevel. 

(Z) Requiremtlnu /01" removal. 
dtfmoJition. and l'fUIovatiOQ ~tiM»
(il Decontaminotion 01'lIO. Except for 
.mall acd .. &hact dlll1ll\.oQ opend~ 
u ducri bed In parqra ph (eJ( lSI oC uu. 
I4Clion. the employer ah.all HtablUh a 
deomlamin.lioo area that la ad~ 
.ad connecled 1o the regulaled area be 
the deconlamination of emplnyeu 
con,aminaled with .. b~Ioe, IItinoU\or. 
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IInlhophyWle. or actinolile. The 
doc.on~min.tion ar ... haU canal.1 of an 
equlpmenl room .• hower ana. and clean 
room in .eriea. The employer .hall 
en.ure thaI employe .. enler and exil the 
regulaled area Ihrough the 
deconlamioalion area. 

(ii) Clean room. The clean room shaU 
be equipped with .. locker ot 
appropriale .Iorag. conlainer for each 
employee'. we. . 

(iii) Sho .. :er (JfflJ. Where reaaibla. 
shower faciJilie. &hall be provided 
which comply wilh 29 CfR 
181o.Hl(dl(3). The .howen shall be 
contiguolU both to the equipment room 
and the cleaa chense room. unle .. the 
employCT can demon.lnlae Ihal Ihi. 
localion it 001 fe.a.ible. Where Ihe 
employer can demon.lrale that il iJ not 
Ceaaible 10 locale lhe ahower belween 
the equipmenl room and Ute cle .. a 
chanse room. Ih. employer ahall en.ure 
Ihal employeea: 

(A) Remove a.be.loa. tremolil .. 
anlhophyllile, or aClinolite 
conlaminaticJa from Iheir workauit. 
lUins a HEPA v .. cuum b4:fure proceeding 
10 a ahOWClt' t.bG1 " DOt contiguou. 10 the 
work area; or 

(8) Remove thair contaminated 
woricsuil&, don cleaa work.uit .. and 
proceed 10 a show.,. that it not 
~~lotheworkantL 

(iv) Equipmenl room. The equipment 
room aha11 be .uppUed with 
impermeable, lab4!lad baga and . 
containers (or the conlainment and 
diapoaal of COCllaminaled protoc:tiva 
clothing and equipm.eaL 

(v) Decontaminat.ion tlrfIO entry 
proctJdurru. (A) the employer ah.all 
enaure lhlIt employee.: . 

(1) EalClt the dllCOlllami.a.atioa area 
through the clean room: 

(21 Remove and d.poalt .ar.tt clothlnt 
within a locker providAtd fOt th.ir uaa; 
and 

(31 Put on protective clolhing and 
re.piratory proteclioa befont la.villl the 
clean room. 

(B) BeCOnt entering the enc1o.ure. the 
employer elaU en.aure thaI employee. 
pua through the equipment room. 

(vi) Decontaminotion artta uit 
proc«:lurrn. (A) BeCore leaving the 
regulaled area. the employ.,. .haU 
esuure that employeea remove aU grou 
contamin.ation and dabria Crom their 

. pro teeti v e clothia&-
(8) The employet' ah.a11 et1.IW"e that 

employ". remove their protective 
clo~ in the equipmenl room and 
de! poai I the clo Lb..iaa l.a labeled 
\mperm.e..bla b«p or coataincra. 

(C) The employ or ah.all Ctllure that 
employo-et do not remove their 
nspirlilors in Ihe equipmenl room.. 

[&.c.. t~2)(VI)(CH 



COl The employer Ihall elUura that 
employeel .howc:r prior to entering the 
clean room. 

(E) The employer Ihall elUunt that. 
ter Ihowcring. employeel entcr the 
an room beCore changing inlo Itreet 

clothes. 
(k) Communication of hazard$ to 

employ~J-{l) Sign •. (i) WarnJna aign.l 
that demarcate the regulated are. ahall 
1M provided and diaplayed al each 
locatioa where airborne concentrationa 
01 atbeltoa. tremolite, anthophyllita, 
actinolite, or a combination oC theM 
mineral. may 1M in exce .. oC the 
exPOlure limit.preaaibed in perasraph 
(c) ollhia 5ection. Signa Ihall 1M POlted 
at such a diltance Crom auch alocatioa 
thai an employee may read the aigna 
and take neceuary prol~live atepa 
IMrore ealering the area marked by the 
algnL 

(ii) Th. warning aip' required by 
paragraph (k)(l)(i) ot thi, aectJoa ,hall 
bear the following inCormadoa: 

DANCER. 
ASBESTOS 

CANCER. AND WNC DlSEASB 
HAZARD . 

AUTIiORlZED PERSONNEL ONLY 
RESPlRA TORS AND PROTECTIVE 
CLaIlilNC ARE REQUIRED IN nus 
AREA 

. (iii) Where mineral. in the regulated 
a are only tramolita, anthophyllite or 

olile, the employer may replace tU 
tenu "ulMalcn" with the appropriate 
mineral name. 

(2.) LabtlLL (I) Label, ,hall be affixed 
10 aU producta containing ubealoe, 
tremolite, anthophyUite. or actinolile 
and 10 all coatainera containing .uch 
product&, including wa.te containerL 
Where f .. aibla, inataUed a,be,toe, 
tremollta, anthophyllita, or actinolita 
product. ahaU contain a viaibla label 

(U) Labela &haU be prinled in larse, 
bold leltera OD a contraaling 
background. 

(lU) LalMl. .haU be u.aed In 
accordaace with the requiremenll or 2g 
CF1t 1910.12.00(1) of OSHA', H&%8ni 
:AmmwUcatloa .tandard. and aball 
:;ontain the folowta, information: 

lANCER 
::aNT AlNS ASBESTOS FIBERS 

\.Vom CREATING DUST 

::ANCER AND WNC DlSEASE 
IAZARD 

(Iv) Wh4nI mineral. to ba lalMled era 
nJy tremoUtc. anthophyllile and 
ctinollie. the employer lUay nrplace the 
mn ..... be.to . .. with the .pproprlal.e 
110 cn.J a.&.DlC. 

(vI Label •• hall conlaln • warning 
.Ielemenl agalO31 breathing .irbome 
"bealo" tremolite. anthophyllite. or 
actinolile fibcN. 

(vi) The provisiona Cor la~. required 
by partgraph. (kJ(ZI(iHk){ZI(lvl do not 
apply where: 

rupiralon .. rctquired by zg O"R 
19lO.lJ.4: 

(F) The appropriate won: practices for 
performing the ub4tttoe.. tremollta, 
.nthophylilla, or acllnolltlJ job: and 

(GI Medical lurvlJlIla.ace prosr-m 
requlrelUenll. 

(A) ube.IOI. tremoUte. anthophylUIe. 
or actinolile fibe,... havi been modified (H) A review oC thl. Itand.ard, 
by a bonding agent. coaUng. biadct.JP' .. inc1udJ.na appendi~ . 
other material. provided that the.. (41 ACC4U 10 traJnIlf8 rnae.t;lQU- (I) 
manu!acturer can demoD.llnlte that. ne. employer ,haU maat. readily 
during any rellonebly foraftable UH, avaIlable 10 aU affected employ", 
handling. .torage, di.polaJ. PrcJCllJlliag. wflh~ul COlt all written malerial, 
or traruportatioa. no alrboma relating to the amployee trainla, 
concentraUolU of a.be.toe. tr.moUtc. prosram. Iaclu~ a copy of lh.I.a 
anthophYllite. ,clinolile. or a rqulaUoa. 
combinatioa or thue mineral fibe,... in (II) The employer ahaU provid. to the 
exceu of the actioa level will be Auiataat Scaetary and the Dlrector. 
releaHd. or upon reque.t, all Information and 

(B) llbe.tOe.. !remolUe, aathopbyUU... train.Ins mat.riata relatlns to the 
ectinolite, or a eomblnadoa of theM amploy .. la.Cormadoa and traJalai 
mineral. la pnttentln a product In prosram. 
coacentratioD.l 1 ... th.aa 0.1 pen:eat bJ (1) Ho~pint-{lJ Vocvuming. 
weight. Where vaal"m1a, methode .,. .. lacted. 

(3) Employ" infotJllGtion tmd HBPA mteted ncuumla. equipment 
trainina- (I) The employer ah.a1llnadlute muat be UMd. The equipaMGt abaU be 
a training program for aU an:,loywou UHd and empu.d In a ID&DDCt thet 
upoHd 10 aitboru c:oncaatraUona of mlnlml ... the r..alry olaabeatoe, 
a,batoe.. tramoUta, anthopbyWI.. tnmoUta. aathophyWt.a, or act1DoUte 
act1aoUIa, or a combinalJocl of the.. Into the wocicplaca. 
m.iaerala in execll of the acUOQ level (%) Wcue. di.po«Zl. AIbfttoa ... te., 
and .hall enaUfW their parUdpaUOQ In 1CraP. debria. bqa. contaiaara" 
th.e.P~ eqwpawmt. and coataminated dothiac 

(u) Tralnina ,ball be provided prior to coallSD«l fOl' dlapoaalllwU be coU.ected 
ot al the time or lnitiaJ a.ulgnmcnt. and di.apoNcI olla .. aled.labeled. 
wU~1I the em~l~yee ~ received impermeabLe hap Of other cJo.ed. 
eqwvalenl trata.LD8 Within the prevtoua Iabelod.lmpermuble coata1nen. 
12 moath&. and at leut aaaually ( ) AI_J! __ ' • • _!lL...-.......l ) 
thereallu III ..... - '&&n1JU .... ~1 

(Iii) The'traiaIns prosram ahall be ~l) lbnplore- cowrwcL t'be 
conducted La a manner that tU emp~)'U ahaJJ LaaUtute • medJcal 
employee I. able to u.adentaad. The IW"YWi1la.oce prosram few all employ.,.. 
employer ,haU eD.lunt that each auch mgaaed La work Involvtnt lnale Of 
employee ia informed oC the (oUowlag: ubatoe, tramoUte. anthophJWIe. 

(A) Melhodl of recopJ..xina a.besta-. ac1LaoUta or a comblnaUoa of theM 
tremollic. anthopbyWt.a, and actinoUIe:; miDen1a. at 01' above tU acUoa ~ for 

(81 The health eCfC1:t. auodated with 30 IX' more daye per year, or who.,. 
.. be.IOL tramollte.. a.n.tbopbyWt .. or requind by lh.I.a aecUoa to wear 
actiaolite expo.ure; aqadve preaure reaplratorL 

(q The reiaUoaahip between Imokiq (U) E:xtuninotion bY·Q p/lpiciGA. (A) 
and albettoe.. tramolita, anthophyllita, The employer aha1l enaa.re that aU 
and actinolite in producing IUDI cancar, 1CAId1ca1 cxa.mlnaUoae and proc:eduru 

(D) The nalure or openliQQl IMI are pcrlormed by CH' UDder the 
could re.u1t Illexpo.unt to ubeato&. aupem.IOQ ola Uc:enaed phYIIdan.a.ad 
tremolite.. anthopbyllite.. and act1nolita. are provided at no cott to 1M empq .. 
the importance or DCIOlUU)' protective and at a rauoa.able u.m. and place. 
COtltrou to cnioirnJ.z.e expo.ure lacludJ..oc. (BI Puwclaa othet fh.a.a aucb Uc.o.Md 
.. applicable. enginHri.o( COtltroLa., phyald.a.aa who admInLrtar 1M 
w-on practicee.. raplratoca. puimoaary fuactloa tat.Lac requtr.d ~ 
hou.aeKeeping procedu.nsa. hy-ai.enc thLt MCtioa ahall complal.e a tn1n!nc 
r adU Ilea. pro I active clothin& 00UtM III .pirometry .pou.aored by an 
d.econtami.n.a Iioo procedu.nsa. ~ appropria I.e academic or profesaJoa.a.l 
procedu.ntt. and wule dilpo&&i laat1tutioa.. 
procedu.nsa. and any ~ (Z) ModioaJ U4IIIinalJOlU and 
lnatructioo in th. UN oI th .... coatrola CQ1UuJloti~l) FreqUtUlCY. The 
and procedurac; CItIlploy ... ahall m.ak.t avallable m.ed.Ical 

(E)lne purpote. proper UM. fittiai ... m1oatioo.t and coo.eu.ta..t1ooa to ad 
lnatruclloaa. and llm1tatioo.t of emplor- cov..-.ci UDder pe.n.p-aph 

(a.c.. 1 m..&a( .. I(2')(t)) 
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(m/(ll(iJ o( IIlil 't:ctiun on Ihe (oJ/owing 
,,:.hcdule~ : 

(AI Prior 10 "ssignmenl o( Ihe 
employee 10 .n arcll wherc n~aliv~ 
preuure respiralors :OIC worn; 

(BI When the: t:lllplo)'ce i:l assignedlu 
lin area where ellpo.ure 10 ... Le,lu., 
Ir("molite, anlhophyllile, liclinulilt!, or II 
comLinalion o( Ihese nlinerul. muy Le .1 
or .bove Ihe aClion le\'el for 30 or Rlore 
days por year, • mcdiOiI examination 
mUlt be Riven wilhin 10 workinll dllYI 
(ollowing Ihe thirtieth d"y o( eJ(posure: 

(CJ And .t le ... t annuldl)' Iherellfler, 
(Ill If the eumining phy.iciBn 

delennint:1 Ihlll lin}' of the cJUtminlition. 
• huuld be providtod more (requ4fntly Ihltn 
specified, Ibc cmployer sl ... 11 pm\'ide 
IUU! ,:xlaminillion, 10 .. rrCcIL-d 
~mployee$ HI Ihe frequencies specified 
by the ph),.icilin, 

(EJ EJcCt!ptian: No mediCI.! 
eUDUolition i. n.oquired of lInf 
employee if UcJcqlUltC records ,how thkt 
the employee hli. been eXlunined in 
.camlanca wilh this JH&C.gruph within 
the pltat J·yelir period. 

(ill Conl(fnl, Medical eXliminGtiun. 
made ."ailable punu"nt to parGgruph. 
(mJ(ZJ(iJ(AHm)(;!J(i)(C) or thi. section 
thaI! include: 

(A) A medical lAnd work histury with 
apea.,1 empbaai. directed 10 the 
pUlmUQkC}', cardiuvMlCulur, lAnd 
Sltalroint .. tlnid ay.tem., 

(8) On initill! e).8minulion. the 
,tBndanJized quc.tioMuirc cuntuiD(:d in 
Appendix. 0, Part t, and. on aM",,1 
e>.uminuUon, the Ilbbrevillied 
"I\ndurdiud questioMuire conlwncd in 
APlkndix 0, Plirt Z. 

(CJ A phy.ic.al examination dirt'Cled 
IG the pulmonary und lIastmililelllinul 
.ystema. including" chc.1 
roentsclI(lsram to beudminillterud "I thc 
dilcretion uf Ihe phy.ician, wnd 
pulmonary fuacliun tl:lt. of forc,-'<1 \"iI .. 1 
capacity (fVC) lAnd forced expiralury 
"olume at une .econd (FEV." 
lnlerprwt.tJon and c1 ... iCiclitiun uf che.t 
rocn18coosram. ,hall be conducted in 
accordllnco wi:h Appendi .. E. 

(OJ Any olher clUIminaliun. or telt!; 
deemed nece .. aty by the c).amining 
phYlician. 

(3J Information pro~'idt:d to thf! 
physician, The employer I;h .. 11 prudde 
Ihe (allowing i"fonn .. lion 10 Ihtl 
ella min in" phYlici.m: 

(il A copy oC thi' IllIndanJ "lid 
Appendicu 0 , E. and I: 

(ill A ducriplion o( Ihc arr."(;\eu 
employee', duliel III Ihe)' rc/ulc In th.: 
employee'l ellpolur-e: 

(i ii l The employee'" repn:s.cnlitl ivt: 
ellpolure le\"e1 ur .. nticipillcJ l·~p\J.'"'" 
le\'cl; 

(h'l A dc,criplion of any personal 
prolcc::ti\ C dnd rcapirulory equipmenl 
used or 10 be ulCd: .nd 

('"lln(onn"lion (rom previoul medical 
t:xdmin"lion. of the affecled employee 
Ihal is nol olherwite avail.ble 10 the 
ellaminins phy.ician. 

(-41 PhJ':Jician~ wrillen opillion, (i) The 
emplu),er .IuAU obt~in Ii written opiDion 
(rom Ihe eXliminina phy.icilln. Thi. 
wrillen opinion 'hIllI cont.in tha relwt. 
o( the mediOiI ax.aminatiound .h.U 
incluue: 

(AI The "physidlln'. opinIon u to 
~ .. helhl:r Ihe employee haa any delected 
nh=dical conditions thai would place Ihe 
employee at an increaH<i nlk of 
m .. lerilil hClilth impain:lenl from 
el>.pUliurc 10 aabe'toa. !remolitc, 
anlhophyllita.. or lIdioolila; 

(af An)' rocolMlcndod IimUalioa. on 
the ecnplo}'ce or on tha "'. of p8IWOQal 
prolective equipcnent such II. 
re.pirilturI; .nd 

(C) A. .1I,lement that tha employee h .. 
been infonned by tha physicillO 01 the 
re.u1t. of the mediOilex.amlnaUoa and 
of liny medical conditlooa thllt may 
re.ult (rom .sbftc.o.. tremolic.. 
anthophyllite. or .diaolila upoaure. 

(ii) The empluyer aha1I inaUUd the 
ph},.ician not 10 reve&1 iQ the wriUen 
opinion siven to the employer .pacific 
findilqll or diagDQaes unrelated to 
occupiftlonal expoauna 10 .. bestOI. 
tremolitct, anthuphyWt •• Ot' acUnoUl., 

(iliJ Tha enlploy.r shaD pta\id. • 
copy of the phy.ician', written opioiao 
III Ihe .. ((ected employ" withia 30 dilys 
(rulll i I. nteeipL 

(nl R«.otdkHpins-{tl Obi«l;v~ data 
fur eJ(umpled OfNIraliOM. (il Where the 
enlploYl!r hus relied on objectIve dal. 
Ihul do:monatrale that products made 
(rum or contuiuill8 .,beatoa. tremollle. 
IInthoph)·llite. or actinolite .,.. not 
cupltble o( releasing fibers Gf IllbeatGl, 
lremolile, anlhophyUiIe. or actinolite or 
a comuinlllioQ of thaao mlouala. in 
ctlncenlratioQ.l .t or abon Ihe actiOQ 
level under the ~xpec:ted cond1t1ona or 
proceuing. ute, or handfula to .xempt 
.uch operotiflll' from the Initial 
moniloring mquirementa under 
parasrllph (O(:lJ of thil Hetion. the 
emplo)'er .huU e.labUah IIt1d m.lutain 
an "ccurolll record of ouJecllve dutli 
rulbonllUly reUed upon in IUPport III the 
excl1lptiull. 

(iii The record ,hall Include Ilileut 
the (ollowina information: 

(AI The produ.t:1 qualifying (or 
cxemp:ioa; 

(n) The 1Ourc. 0{ Ihe olJjccliV1ll cL.11I: 
(CJ Thll le.LiIli protocol nraulta uC 

le.t ing. 4nd/Gr .. /\.ItIYlil of t.lw male,;,,1 
(UC Ihe rele14&41 o( ubnloa. InrlJ1olile. 
IUlthol'hyllile. or IIClinolite; 

(UI A ducnplion ot Ino operlOlion 
exempted and how 1111 dal.a IUppo."1 the 
exemption; cLOd 

(E) Other dala relc:vanl 10 Ihe 
oper"tiolU. m.tcrtall. proc.ellinj. or 
employ~ expolun:! covered by the 
ellc:mplion. 

(iii) The employer .hlal/ maint.in tN • . 
n::cord (or Ihe durlilion of the employcr'. 
reliance upon lIuch objective dllta. 

(ZI £tp06U~ alNsunmenu. (i) Th. 
employer ahaU keep .n accur.te record 
of Ii II m.",u.rementl·ta&ken 10 monitor 
omplo)'dG expo.un: to •• be.IOa. 
trcmo/ile, anthophyllita, or actinolite as 
pntacribed In parllgrllph (I) oC this 
l4tClIoo • 
NottJ: The employer may utlllza 
thtl wrvices o( cumpelent orallJ1iutio.ru; 
.uch u iodualry lnIde .uociations lind 
clltplu)"ee ... ocililions to maiQl.ain the 
I1lconia required by thia aectloo. 
" (iI) Thia record IIhIlU Include .t lall.t 
the (oUowina information: 

(AI l11e dille of cneaauremcnl: 
(B) The operatioQ Involvina exposuna 

to ubesloa. 1re000lite. 'QlhophylUlc. or 
actinolite thlet la belni moniton:d; 

(CJ !NuDpUq and analYllCMl methoda 
used and .vidence or their lIc:curac:y; 

(0) Numb«. ducaUoa. a.nd reaulta of 
&amp1a t&kea; 

(EJ 1)". of protective devicn worn. If 
any: .ad 

(F) NaJU.lOCitd HCUrity Qumber. and 
altpolUtW 01 t~a employees whOM 
eltpO&Wft .,.. repnMIated. 

(ill) The esnp10yer Ihtdl maialaln this 
record Cor at luas' thirty (30) yean. ill 
ac:con1aace with 2S CFR lQ1Q.20. 

(31 MedicoJ surv",11artC4, (il The 
employer Ihd HtabUsh and maintain 
an aa:w-ale reco.rd (or each emplo}'" 
.ubJect to medeal awwillance by 
pantgrapb (m) of thi. aecliuQ. In 
accordance with 2S CFR 191Q.20. 

(Ii) The reco«l shall include .t leut 
the following ~onn.tioa: I 

(Al The OaJ114 and lOC;ial MCUrit)' 
l1wn~r of the &fOployee: 

(8) A copy oftha .mploYM" mlld"'.1 
eX-llmin.at1on rec1ta.locludintc the 
m~icltl hl.lory:que.UOnn ..... 
""ponaal. re.ulla of any te.t., IU\d 
phya.idan'. rec:oomendationa. 

(C) Phyaician'. wrillao opialona: 
(0) Ally Implole« medical complalnu 

rolaled to expo''"'" to .. be.loa. 
tremolite. anlhopkyllite. or aclinoUte; 
aad 

(£1 A copy o( thl 1n!0nualloQ 
provided 10 Ibe P~Iici&n .. rwquirad b" 
p&raifltph (1J1) o( hil .leC1~ 

(iii) The elJ1plo~ IhaU INure tlul 
tht. recocd il aW~ (or the 
dur"liGn oC emplo,lJ1Cnl plUA thirty (301 
yura. III aa:ordarce with :zg Cl-lt 
11110.10.. 

7-1~ 
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3i:J! 18.6 

HI Trolnlng recoNs. The em(lloyer 
,h .• 1i mdinl •• n ail elllployee Iraining 
-.. t:"ru~ Cc:r c:ne 1 yt:oH beyond Ihe lUI 

/ "c of .. .nploymenl by Ihal employer. 

IAI·otlabtiity. (il The emVloyer. 
n wnllen reqllt',I. sh .. 11 makl! all 

r"!'ClrJ~ r('qlli:eu 10 he mainliCined by 
Ihl:l :J~clion availablE' 10 Ihe Assislanl 
';;('crclary .. nd Ihe UirCClor Cor 
,·' •• mmaIIOIl anu copying. 

Iii) nle employer. upon requclil. "hRII 
III.lle "m' f'~polurl'! records rr.quircd by 
n.lr."1~"'(lhs (0 Rnd (nl oC Ihis I('clio" 
.,c"bbll! (elr I!lIaminalion and cOPl'ing 
I" Htrech:d emploY~!I. Cormer 
' ::"I'I"yo:cs. udi,,:talr.d fl'!p",1~nl:lIiv('A. 
,'I!J Ih.! .'\SIIISIIIIII Scc :rr.lurv :n 
•• : :r:tln'anc".- wilt: 29 CFR 1~10.:!O(aHI'!) 
•• m.! (JtHi). 

(iiil The emjlloYtlr. upon rr.qur..t. ,hall 
mick~ "mployee mcdiC31 records 
r·.'(luircd by para~raphs (rn) und (n) u( 
IllIli ser.lion aVililahlc (or e'lHminalion 
";!llc:"JI~'inR In Ihe 5uhjt'CI empluyee. 
a:l~'une hH\'ing Ihl'! sper.if:c wrillen 
•.. i,"~nl o( Ihe luhjecl emploYI!I!. and Ihe 
"u,.i~lanl Secrr.lary. in accordance wilh 
~J erR 1~10.1O. 

(R) Tmnsler of l'CCClniS. (i) The 
I:clployer shall comply wilh Ihe 
n'qu'rcmC!nls concl'!minR IransCcr o( 
rc-cord. scI (orlh in !9 CFR 1910.20 (h). 

(ii) Whrnever Ihe employer celiSe. to 
'll bu,inc$JI and Ihere is IIU .ucccuor 

• I"ver 10 receive ;and rclain the 
ti~ for the prescrilJed period. the 
"ler .hull notify the DIrector at 

ellSt 90 day. prior to di.poaal and.. upon 
":quest. tr.n.mit them to the Director. 

(0) Date~1) Effective dote: Tbi. 
l!'!Ction .hall become effective (Inaert 
104111 30 day. (rom publicatioo 10 the 
~.denl RepaterJ. Th. requiremeata o( 
he a.beltol .Iandllrd luued in June 
Y72 (37 FR t1318). a. amended. and 
lubli.hed in 29 CFR 1910.1001.(1985) 
t'main in eC(ect unlil complilmce i. 
,cl.ic\·~d with the ~raUel provlliona of 
nia Iland .. rd. 

(2) Slart-up dote .. (i) The 
I:t{uin..·mcnll oC paragraph. (c) through 
ni oC Ihi. 1«lion. including the 
nllinc:ering conlroll lpecified In 
urHgntph (g)(l) oC thi. aeclion. Ihall be 
umplieu with by (Inaert dala 210 daYI 
-om publica lion In the federal 
:ttti.aterl· . 

(p) Ap~mlicn. (1) Appendlcea A. C. 
I. itnd E 10 thia aection are incorponted 
• part oC tru. Mellon and the content. 
C Iheae appendices ara mandalory. 

(2) Appcndicn B. F. C. H. and (10 thLa 
'X:tloa are inCormalionarand are nol 
,I ended 10 crelle any .dditional 
bligalionl nol olherwiM imp<Hed or to 
"racl (TOm any exi.tina obligalion •. 

App-dllC A to S \QU.U-OSHA a-......,. 
Mclboo-Mand.olory 

Thi~ m .. nllnlury .. ppeIlJ.~ Ip..aIi .. 1 lh .. 
proc.:.cdurt: Colr In .. IY~'"fI air "'mpln for 
.. ~Iw"OI. Iremoille. anlhophyllile. lind 
nllflolile .. nd ape.:t:iu q .... I.IY wlllrol 
prok.c.Juru Ihal mUll be implemenled by 
l"hur.lIUnCI perlomlllli d .... n .. I~·.il. ThO! 
IHm~·linll and an .. lylical m .. choo. dnctilH!d 
br.lnw ~preKnl Ih. elromenla "C Ihe "vllillhle 
mnnilnrinl melhod. louch .. lhe NIOSH ""OIJ 
ntelhc.dl which OSHA CIIn.ic.letJI 10 be • 
csarnhoillo achin,. adaqcule emplo)'efl 
UPOIUI1t munllonnl whll ... IIl1uwillll 
etnl'luycflI 10 1IaC! m"lhud. Ihll' II'" 1I1~.Il!y 
ul .. bli.hcd wilhln Ih,ur orv .. niUliolla ..... 11 
cml'lOI'CR who are requintd IQ cund",,1 .. ir 
mun.furinl uncle:r par"Gtupli If) o( Ih. 
IliUIII .. rd are rcquirr.d 10 ulilile IInlllrli".II1 
lul",,,,I'lrica Ih .. , u-,- Ihi. pror.cJlIR. (Jr ad 
~ui\ ." .. nl mclhod. C(K COlifIChna und 
aNlI~"7.inK wenpl_ 

$.Jmp/il'S: and AIHlI}'licu/ Pror.edur. 

t. Th. IloImplin. enedillm (or lilt umpl .. 
.hull be milled ccllulQ~ .. 1« fill .. , 
memhranca.. TheM .hllll lie dcsiplollllcJ Lyllr.e 
manur.tl1lrcr ... uj'lIbla for .1,,"1.,.. 
lren\olilc. anlhophyllite. and IlcUnolUe 
CLlIUI'ing. See below r« rejec:tfoa at blun" .. 

l. llw ~rcR"Cd collectloft ",",ice alwU bd 
Ihe u.ftlm di41meter CAa .. ltII wilh an oprn
rlced ~ exlcrulOfl cowl 11M 310(11111 
01 ... 11. RIlly be ~ illMOIIMlirr bul onlr it 
wrillen juallflCAlioG ror 1M need 10.,.. lbe 
37·rnnc (L1ler QlMII. accomp4ai .. the _pie 
,..1111. in th4 employ ... •• 8llpotUI'C ..-ilarina 
I"I:'COni. . 

l. An "i, fk.w ral. b.IWftft o..s Iiler/raia 
Ind z..s Illen/min IhoIU be lCIect.d ror tbe 
25/rnnc aIMIlc:. If the 37oft1l11 caMell.11 
uacd. an .. ir flow ral' betwMIIl Uler/min 
and z..s lilcn/lllia .hall be .. Iec:ted. 

4. Wh.re pouibLa. I IUffidenl ail'volUDl. 
ror • .cb lir I8IIIpll ah.dl be coilectad 10 yield 
belw"" 100 Ind UOCI riben per IQUlllre 
millhncler on !he aMnIbrane 011.,. If a filler 
darl:eaaln appeannoe orilloo.. dual Ia_ 
on the filter. I MQXId .. capl. W11 be 
,llIrted. 

s. Ship lhe I8IIIpl .. In a ricld container 
wilh auffieienl p4ckinl maleriallo ~wcnl 
di.lodlina the coll.cled fiben. Pwc:ldlll 
en.l!eriallhotl he. I high .Mdro6lallc ch.rwoa 
on it. IW'fIlQ (e .• _ up.nded polYII)'NfWI/ 
Ctlnnol be ~ IMaIl&l auc.h malMial CIA 

,. ... u .. Iou of fiben to the lid ... uilh4 
CD&Mne:. 

Il. Clllib,..la earn penoa.;ol "'1:'I'!h" PUIl'l9 
beC1lf1 fInd .Clet' uta with I ,. ... NNflLMtiv. 
nll~ "aMlI. IlIIlalied Uetw_ lhe IJ'WIlp 
lind lhe r:allb,..IIOf1 devlcn. 

7. Pcnonal .. ·rnplea dwll be luea In ... 
-w .. lhlnllOne- or Ihe alllploy .. (I .... 
alluchod 10 or /MIIr lhe wllllr or lapel_ 
lho worUt'a Cllce). 

Il. Abet Counla lhAlll be awe!. b, pcMUlv. 
ph ... c conl",al uainc a rnicrcMcope wilb III • 
I.., 10 X eyqrieG« and • 40 10 U X objective 
for a lul,,1 m.tp"OCIIllon ol approximalely 400 
X .. nd .. nW'DC"~1 IP.r111ft 0I1lM 100.71 
Tn.. Iniaoacnpc .1\.0011 .Iao be 811«1 with • 
Mf1:oen or III ... fill.r. 

Q. The: microacopt' Ih.1I be Olt«l ...tth • 
W .. llon·Bed.r.1I ~yr.ricce I"'IIClIIe calibnaled 
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for. Odd di .. mr.tcr oC 100 lUiaomelen (+ / 
- I nur:rnmch,"I. 

10. n .. , \I""": ,hiCI delecllon limil o( the 
n.ir:ma("nlk sh .. !: be: abuull dClreo:. 
mC'dlorrJ u:;illg Ihe II~E phue ahin lei I .licle: 
"" nullin~ br.I.., .... 

a. PI"CC' IhO! 1 .. 11 .lide on Ihe micm~nP4.' 
11"111.' Inc! Cl,"'r'f" illlOder the phate objec:,jll". 

b. Onnll Ihe: blud.1 o( IfOOved tin .. Inlo 
(o<"lli. 

~rlw Ilid_ cun,ilda ol _n wtI of 
~oo"ed tinc, I,.A. :0 fI"OO"cI 10 e .. da block) 
in dcs.:..endit:1I order or lIi"IIilily (rom Mtl 1 10 
7 • .,:"en b .. i,lollhtlleul vi.ible. Th. 
~lIirr.mc:nl' rur .. ~Io .. lrelnolill.'. 
.nthnphyl!i .. :. and aCli".,lile COtllllln. are tIt"l 
the a\i,..rnacope uplia mila, reaulve lhe 
~.,ad linn in ac:' J complelel~·. allhovlh 
lhey "\IIy I'ppcar IOIM",h.1 flint. IIJId thaI 
Ihe: 1IlUO\'".J li,."a in xl, II an.! 7 111111' be 
in"ieiiJic. 50! •• 4 .nd S mu.1 be .. 11,. .. 1 
partially "'libl. bill nwy w .. ry Ili""l1yln 
viaibillly IlClw~n raiaotCOpH. A ~pe 
thaI C.il. 10 -.t It .... rr'quinKDc:nl. baa 
eith"r 100 low or 100 hllh I raolullon 10 1M 
u..d for NbHcnr. tmaollta.lIIthophylltlil. 
Ind e.:t!nolile CDUIIlia .. 

c:. U lhe Imap delmor. .... deolll .Dd 
Icl(1IIC the mtQ"Ol(;Gpe opdca. U tIM probIelll 
potraill .. r-"IUII the microecope .. nufactvw. 

n. £o.c:h Nt or waapM. taken willlnc:lude 
10 pet'C8&ll blub or. mlaimlllll 01 Z t.Iaab. 
1M b1uk ",.u.lt. ,lulU be Iwnaed I&ftd 
aubtr&cled (toni the IAlIlyllc.al ... ulta Wore 
,..portins- Any ..... pLn MpnItalI.d by • 
bJ;.nk havial • tibet- C01UItla UCIH8 011 
Ciben/JOU n.lda .haU be rwjeded.. 

11. 11M I8IIIplca IlhaU be _ted b, lbe 
aal_/INa:lla _Ibod or a IMChocI wid! 
IItI equtnlcol indo 01 rolracUoe aDd alaailar 
clarily. 

t1 Ob.et\ .. 1114 (ollowtnc CIOUalIaa Nita. 
L CowII onIr flbIn r.quello or Ioafar lball 

S caiaolnalera. Meuure the I ...... of 0IItTId 
fIbert ~ the carre. 

b.. Counl IU puticla .1 I~ trefaolItc. 
anlbocWlyUlta. .nd actI.DoIJte tba. un a 
~tIM.o-.idtb rado (upec;t ralkl! oll:l CII' 

Iftlld'. 
c:. Flbert 11i ... ealirely wllhiA the bot&ndarr 

ollh. WaJton-8flckau antlc:al. Odd ahaU 
r.odY'l I t:OW1l 01 \. I'lben ao&ainc Ih. . 
bouadaty OQCII, -'Inl ODe eod wtbla the 
drde. thaU reori_the ~I 01 one baJC (~). 
Do ncM oounl.ay flber th.at ~ Iba 
IfIIt.Iode bounda.rr _ lhan once. ~ 
.ad do not COIlA( lAy olhct- flbera __ 
I~ tbcy /My be vtllble ouWde ~ 
rlk:&ll ........ 

Ii. «=-1 bOAndf .. 01 ftben .. one ftw 
uLna indlvitlll>l1 fibera QII be Idcoll&ed by 
obe..-viflll bach end. oflA Indivtdwd Iber. 

L Cowll ~ araUc:ula flalda 10 )"tIld 100 
m-.. Coutil I nUnimuaI allO n.1da:: I~ 
COUOlinl al 100 f\acJ.a rqudIaa olllber 
_to 
l~ Blind reQ)UI1l.1 ah.all be coodlldedal the 

R" 0110 percntt. 

Qualify CoIIUvI J>ruc«Jww 
1.lAtnl.bonllury pnIVUL E..da Labooelory 

&ad/.". .. ch C'Of1lIMlIY with IDOA th.a _ 
~ COWIllnc aJld.t ahalJ .. tabkh • 
.,IIUatJc....lIy dcwlcned q ... llly LMUr&nClI 

procraCl tn .... h·iftll blind r.counl.l.ad 

(a.c.. 1 t2a.U.. ~ AI 



r<:Jmll,"n..onl lHlw~n ,n,ctu6Cul',.11 lu 
Q'\ontlor lh" v .... I."I,ly o( c<lunlina hy e"ch 
m'CI'OOCc.piol end IMlw«n tIIiCl'Oocol'i~I'" In .. 
comp~ny wilh mont Ih .. n on .. I.bor.lory. Ihe 
p"'1:r.rn .h .. 11 include .on I .. bonlloriu. and 
'h,,11 .1..0 .. It"lu.I. Ih. I .. boralory·lo-
1.b.Jr"lary It .. ri4b,l ily. 

Z. lnleriabonllury program. E.lch I .. oorelury 
an.lyWlC ubealal, tremalilc ... nlhoph)'Uil ... 
.nd aCIUlal ilc .... mpl .. (ar compliane.. 
dclcrm'Mlion .h .. U implam.nl .on 
inlcrlabor.lory qu .. lity ulurancc prol" .. m 
that u .. IllIRlmWII includel parlicip.lion of 
.1 leul IWO olher iadcpcndrnl labon.lorir. .. 
E.r~ I.botalory .h.1I p.rticip.l. in round 
rollin lallillll allclIIl Clnce avery II manlM 
with al le .. 1 .. lIlhe ulller laLc'r .. lorin in ita 
inlarlMbor .. lory Iju .... ly .... ur .. ace ,",up. Eilch 
I .. botalory .h.1I .ubenil .Iidulypical of ill 
0"0 workJ~d fur Wi« in Ihil plUgrlom. Th. 
round robin ah .. 11 be de.iRncd and rnull. 
analrud lUinl .. ppropri .. le Ilali.tiCIOl 
mci hud<:JI08,)·. 

l. AlIlndividullla.perCurmil)lubeIIO" 
lr'emoli .... anlhopbyllile. and aclinolil. 
&n&iYlia mual have tak.a lha NIOSH CO\U'M 

fIX' aamptina aAd evalualina .itboma 
.abc-IIUI. 1Rtn01i1e. anthophylUl •• IIIId 
Kllnolila dual oe an equival.nl COIUM. 

" Whea eM u.aa 01 din.real microlCOpa 
conlribl:ld 10 diaerwGCIIC bel_ countcn 
and I.Lon.tori ... tha .ncd at Lho dinereal 
miao.cape wU bot evaluated &ad Lh. 
JrW:rolCOpe &.haU be replaced. u aece ..... ry. 

5. ewr.at reaulta 01 u-. quaUly 
uacnl'lCl pta.,../M ahall be potled In .. ch 
LabonICX'}' Ia Jtuep Ihe mlCI"OICOpUrta 
Iof~. 

APa-wUs ... S lau.sa-DetalW rr.c.4.,.. 
f. A.beaI.ot T~ AatbopkyUlta. .
A.diaoli&e S .... plio. aDd AMI,.", ~ 
Nvtd"oq 

Tbia .PfMaWx conlillina • dehdled 
proced.un foe aamplinl .ad &M1)'1i1 and 
lAcludH cho.e aitical eIamalli lpecified ill 
Appendix A. Employcra ue 001 required 10 
\1M th.ia proc:edw.. bell they ue requited 10 
u.aa AppcncWt A. The pIUpOM of Appcadi~ B 
La 10 PfOvida a detailed .1.p'bY-Ih:p a.mpUnc 
and alIalya&. ptOCedur.o WI cooCanna 10 lhe 
elOlQ&Qta Ipec:iCiod iQ Appaldix A. Sia.ce thi. 
procedure _y ala.a .Iandirrdiu lha analylil 
and reduce veriallilily. OstlA eacuu.tqoe 
employ." 10 u.aa thi.1 .ppendlA.. 

Aabeeloc. TrellWllita. AnIhaVhyllite. and 
Actinolile SAmplina and AnaIYli.l Method 

TedWqua: Microacop),. Pba .. Contra.t
AAalytc: Fibcn (Maaual coWltl. 
Sample Prapanolioa: AUIOoc/triacr.tia 

method. 
Calibnouon: Pbaw-ahiR G.lactian Iimi. 

..bo.u 1 dqr--. 
~ tOO 10 tJOO fiben/aun' filt.r Mr1lL 
Eatimalod Umil o( o.t.ectic= 7 fiu..n/IDI1l' 

filt« arc&. 
Samplet: Filler (0.&-1.2 WD aUud cellwOlCl 

"ter membune. :lS-mni diamclerl. 
flo,", RAt..: o.S I/mia 10 z..s l/min (2S-rrua 

cUMUel: 1.0 l/min to U I/min (J7-aun 
c.uuu.). 

s..mp1c Volwa.: Adjual 10 oLl .. in tOO lu 
tJOO fib.A/aun '. 

Shipawrnc Roull(\C., 
$..mpl. SI .. bllily: lndclillil •. 
BIIII\Jr.A; UN of aarrplcaln .. nimum ::). 

Sc .. nJ.nJ An .. lyUc.r1 £rTo.r. o.lL 
Applir..:lt.. ilily: Tho wonin, r"I\&" ia o..uz (I 

cc (llo1zo.-l. "it- umplello t~ (Icc I~.IA' 
... mpl~l. Th .. method liltee "" itwia.c o( 
.,rhome .. b..ta.,. InlDDule •• nd.ophylille. 
.nd aClinolit. fiLeR bul may b. uud fOl 
ulh~r ma .. ,ri.l. .uch .. fillroue ,I",," L,. 
in&artinl .uu .. bl. jUlramelen inla Ih. 
counllng rule,. The melhod dOft nol 
d,((crc:nu .. le wlwun ubnlue. trcmolilo. 
IItllhuph)·Uile. and _cUnolil. and (Jther fibert. 
A'~IIa.,. Inmolil •• antbophyllita. and 
_ctmoliae fiben I .... Ihu CL 0.25 101"' 

di .. mc:lrr will not be dalectod td'lhil melhod. 
Inlerlerenc.u: lIny olher aatbome nbu ca.ay 

Inl.rlere linu all p&t11c:t.. maetina the 
counlilll ailaria .,.. CIOW1Ied. Ctul.ia·like 
p.tIrtide. may appear fibroua. Hi,h Inel, of 
nonfibroul dual pallid" lUy obacww nbua 
In the nald of vlcw .nd raUa th. G.lecUan 
hm,t-

Re .. ~nl' 
t. AcetuM. 
1. Triaeelin W),ouollrillc.:hlle" rwUfUll 

arad •. 
Spealll PreClll.Uoa.a 

Acelone ia U .Illrallely IlamtDabie Uqllid 
lind pt"CCauUooa ..... 1 be takeca GOt Ia 'Pia 't
Heatioa of acatoaa mUll be dOM ill • 
venlil .. lcd lebonlory fume hood uMna • 
CLuDele .... IpOck-&.. heet eGI&RlI. 

Equipmul 

1. CoUec:.lian d.vtce: 21-_ C&lMtIa wllll 
IO-cam uteMloa oowl wltb c:.U&&l,*, • .., 
nllar. QA to 1.2 IIW pore "" aAd backup ~ 

Nata.-Analyu repnMGtauve nu... fIX' 
fiber IMc:lr.poad bclore u.aa ud d11Card tha 
filler 101 if _ thu, fabera/lCXIlWda ue 
Couad. 

z. Peraon&J I&IIIplIna pump. pM'" tIwD • 
equal 10 o.s L/tDi ... wi1Ja flnibIc connedl", 
rubing. 

1. MIcroacope. pb.uc ooatrut. with .
IX' blue ml .... to lOX ey.p.c.. tad 40 Ia 45X 
ph.aa objective (1ata1 caapifk:adoa C& 4QQX): 
nwnerial.pcnwe-o..u Ia Q.1$. 

" Slide .. ala .... ~ pre-daAed. 
Uxi"S 111m. . 

5. CoveuUpa. UX%S cana. DO. 1 ~ WIIaa 
otherwiM lpecifiad tar lIliaoacope 
mlUluC .. cl\U'U". 

a. Knife. IJ1 wrPcal "eel. CUl'ted blade. 
7.1W_ 
L F1 .. k.. Cuth-type.lo.aulated oadI. 2.SO Ia 

SQ) mL (wilb Iin&le-boled rubber llOppef'.nd 
elbow-Ioialed 11 ... 1ubinc.111 Ia ZZ em \oQa}. 

Q. HOlpl .. ta. apatk-frH. 'tirrinc cyPc; 
heiiWta ca&atl«: IX' lalnuod l:ouup and 
magnelic .timrt. 

to. SyriaI' hypodanDic, wiLh ZZ-ta-. 
ne-edI .. 

11. C"Uaala. W.ltoa-a.cutt type wiLh 100 
um diamat .. circuLar neld al the lpecl.Inen 
plana (ue. -Q.QQ184 1II.IIl." (T)1IO C-ZZ). 

Not-.-The ..... Ucu.Ie ia ClUIDaHIIada (Of' 
euch miaoacopa. 

12. Ilst:/!'iPI.- ph_ contcU Int dido. 
M .. n. u. 

tl. Tookecopa. oo.lat ~ c.aal4rina
U. 51 .... ~t.t 10m..,. dlvi.aiocu.J. 

S4unplin& 

t. CalibAtAr .. cb pcnocwI Mm9liae pum4J 

WIth & rapracol&uve ~ in Ii4&. 

1. .... 101\ Ih, "Glllier 10 Ih. wc.ri...or· & i .. pci 
Ga clo ...... I pan.lIl" 10 tha woMr.ar·. me,,11\. 
ReGIa". Ih, lop cu ... :r (rum Ih .. ,ad u( Ih" 
c .. wl oAlcaaioo (apc:n (.~I .noJ urient ( .. ee 
down. WnlP Ih. JOIn I ~Iweca Ihe .... Icoder 
and th. O1ooilor', body wilh .brink (ope 10 
pre"cnl air leu .... 

l. Submil .. t le .. 1 Iwa blanlt. (0l1~ of Ih« 
101,,1 "mple .. whichever il areiller/ (at I:lIch 

aet o( .ampl .... Rernon Ihe cap. fronc Ih. 
fi.ld blilnk eel .. Un .. nd alore lhe CIIpl "nd 
c.rucU •• In .. cl.an IIC'CII (hal IX' boll/ dunna 
Ih. "'lI'Iplinc penod. ReplilU lhe acp. ill lher 
Clluell .. 1 whltn a..mplin&.ia cocnplc:fec1. 

•. Stomple II o.S L/Illia or art:lllet. Ou nol 
IIlCltt'd 1 IIIIlotal d ... 1 Ia.dilll can the filler. 
Adl IiAI I&II'Iplina now flAle. Q (L/ll'lin1. •• wI 
lima 10 pruduce .. r.~r den6iI~·. E tfihc"" 
mm"" 01 tOO 10 lJ011 r:be~/m" 11JiS ''': 1.,. 10 
5" to· n~ per IS-111m filtc:r "ilb .n"'Clive 
colleclion are. (~- laS nun "II (oe uplimulQ 
COWlUna precilion ( ..... ''''P 21 below). 
c.1culili. lhe minimum umpliq tame. 
1_ (minI II the aClion levol (one-hld( of 
the cumtalllloOd.irtdl. L (f/ex) 01 the fibrou. 
.. ro&OI belo, ... mpled: 

(AcItE) t..-----
(Q)(lJtoa 

L ~ve IIMI Oeld moGIlor III tho end of 
IUIPUoa. npla.c:a 1M plMaUc top CQVff .nd 
acaall cod cape. and "Ole !be awnilor. 

a. Ship the MlllpI_ ill • ri&id caataill« 
with aumaeal PUck.ina _lcriaIlo preY ... t 
Joalli.ac IX' ~ Non:: Do QO( \1M 
poIptyrcoe r_ ill the Ihlppina CQQLlIMr 
beca .... of eladlOll.lic forca whlda a:ay 
CAIIM nbc- "'" froa the a.a.mplat fill .... 
Sa.aapJe Prep&ntioa 

No&a-Tbe ~joct II to product Maaplu 
with • .-tiI (~)./ be~ in. 
medluta wiLh I .fnctJve lodcx equal 10 or 
Ina aJw.a LtG.. l\c mathod below coUapM8 
the 6.1 .. (or .ui.tt foculiaa aAd prod.laca 
~ mounll whicll ue I.&M:ftd for 
qlAlllly coaerulaad In&crt.LcltaIwy 
c.om~ 0thcIr -tloa Ic:cIWq_ 
_Iina the abovaaileria caay elM be uacd.. 
..... the nonpar"lD-"'tll G.Id caowulna 
ta:hoiqlM ued in •• CAM ZJ8. 

7. F.Awr. lb.1 the ala .. alida aad C.QVU 

ali pc .,.. me of dlill cad fibera. 
I. I't&.ea 40 \Q 10 .. at ac:elaoe !nlo • Cuth

type n:.u... St.oppereM flaM with • Iioal ... 
hoI.a nabbcr llOpper t.bro..tP who. alaaa 
1..Le .Itl.end •• to k:aI iIllO the I\a ak. Tba 
pottioa 01 the alA .. ,&&be thai .Jti ta Ibe lop .J{ 

the ltopper " to 10Cm)ia beal downward to 
aa elbow thMl IO.IIk.aI 0lIl allIle 01 20 Ia 30 
~ wiLh the balzoa.ta1. 

Q. P\..IIc.a th.. 0 ..... '" a IIlrrinc lr.otp1.le IX' 
wntp ill II haaline canclc. Keel the ac.e\OC\e 

.,-.dually 10 I .. boilua tampcnol,," lea.. s.'C). 
Cyedoe :n.. &aLoaa ... poc aaual be 

..... en.led 10. nntJ.ated h&ma hood away 
(rocn aU opeo n.- -.d ~ .au.roH... 

A1Lema\a hooolllq IDIthod.a CIoO b. u.Md.. 
pro' \dine no Opc<1 n..a.. (J(' ,perkl .,... 

p~ 

7-t~ 

(&ac. 1126..!11. ~ 8J 
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10. !I.'cunl "ilh .. , lh" .. hole 'amvle OI~er or 
4 ..,.-dK" ':111 ff'lm the ... mplf! fill.,.. on I d .... o 
I ..... II.lc. 

. Cui wedac. "C c .. . Zl ... !rc~n' •• e Ih. fillrr 
.. w.lh • c:un;cd ·IJI~.le ,h,'d ... rljiool ..... C .. 

u.;nl' .. r"dln, moti"n hI pn.-\ en. Ic.rillil. 
b le: .. cc thc liller or _c<l.e. d .... ,llde up. 

on Ih. ,Ii<le. SI ... ic el"cII icily will u,,,,,lIy 
~ "~p II •• fillcr on .he .hde un.iI it i. d ... r""_ 

Co Hold .he .1 ... ,lid .. lupportina .he 0I'et" 
Mppnlxim ... "I!, 1 '0 Z em Crom .he .1 ... 'ube 
pelri wh,,1'W .h ... ce.onl! \'''par i. lIM".IIrina 
C",m Ihe h.,..cct nuk. Th •• ce'"n" nflOl' 
.. r".m ,"uuld cau.e • condcn ... ioo .po. on 
Ihe .1 .... allde ca. Z 'u 3 .. .m in dIOlme'"r. Move 
th. 111 ... 1 Iltde I"f\tly in Ihe vapor .Ire • .,n. Th. 
filler Ihould de., in 2 10 !5 tee. f( the fillH 
curi .. d l.lort&. 01" i. olherwi.., rendf!f'Cd 
unu&4bl ... he Vlpof' .ITum il prulMblY,nu, 
'1""'1 enouan. Periodically Wlpc Ih. oUlle. 
p",1 wilh .111161 '0 pre\"en' liquid aec.on. 
""ppinA un.o .h. OI'.r. 

d. U.in. tlwt hypodermic .ynn. wI.h • u· 
IU"". needle. pl.ca 1 to Z drop. oC lII.ce.ln 
oa .h. filter. Cen.ly Inwet « cl,. .. n :s.mm 
~UAI'" en\ er .llp down on.o .h. mler I&t • 
• tlilh •• nal. to reduce the pouibili.y oC 
Corminl bubbles. U toa IMny IM&bbl~ lorm or 
.he amount olm.celin In .uMufficient. .h. 
cover .Iip IMY btocome de.ached wi.bin « 1 .. _ 
hou,.... 

.. Clue .h. edaes oC the cover .Iip to .h. 
aJn •• Ud. uaina .. IMcquer 01" n.il poliah. 

NcMe-II decrinl i •• Iow •• h. aJide 
PftPara.ioa as.y be he.ted on • hotplat. 

.Clt 'empeRtu ... 5O·C) 1« 15 min '0 
en d .. rin .. Coun.inl m.y pa-oceed 

la.ely .rta' decrin, .. nd moun.inc en! 
comple.r.d. 

Cotlibratioa «nd QuMlily Cunllul 
11. CalibnUOIl ol the Walton-Beckett 

sn.iaJ .. Th. diame.er. d. (mm). uC lhe 
circullU" onunllnl .rec .nd Ihe dilC diJImeler 
mUlt be .pecified ... hen ordennl .he .-
.... UcwJ •• 

.. IIlK11 .ny availabl. IT¥Uc:ule in.o 'M 
eyepiece lind Cucu. 10 .he •• h. lV,a'ieule Ii~ 
cre .harp and dear. 

b. Set the eppt'Opril&te in.erpupillary 
di.'liInce and. iC Ipplicchl .. reMt .he 
binoadur head .dj .... rnen' 10 th ••• ho 
m.""ificclion remein. conll .. nt. 

Co INIIIII .he 40 '0 4S X ph ... ohiective. 
d. PlIOCC a .I"ae micromeler on .h. 

:nicnKcupe object It./rf! .nd foc;UI .he 
DiCl'UitCDpc on lhe ,,"dueled Iincc. 

• . MeuUA .he mc""ified pid leng.h. t.. 
unal. ulina th •• tage microme.er. 

C. Rr.mov •• h. If'1Ilicul. Crom lhe 
niC1"OeC09l .nd na<: .. ure ill ee .... " arid 
cn.lh. 1.. tmml. Thi. can be .. be 
a:ompli.hed b" ulina ..... If'! filled with 
cmkn.. 
I- uk"I.'e the circl. di .. mehtr. d. (nun!. 

)f" In. W.llon·Bcckelllf'1ll ieuWr. 

!...x 0 
d.--

1.. 

£', .. mple: If t. w lOIS u ..... t.- l.CU mm ~nd 
0- 100 urn. Ihen d. -l.n mm. 

h. C,,~ Ihe field d,.mel.,... OrJOt:.-pI .. hl" 
mn ... tOU mm:Z mml w,lh. 'IG'J" 
mil'TOmel"r upon ~ipl uC Ihe ,",.ieulr. from 
Ihe m.nuC;.ctu .... r. OelC:rmln .. field ..... r mm '1. 

II. Mi.:roacop<! "dju.:mr.nl .. f"lIuw :h .. 
mIlnuC .. .:lurer'1 in • .,uctlonl .nd ,,110 Ihe 
lolln .. lnl: 

• . Adiu •• the lij:hl I<'\UI'CP. Cur ""en 
illumination ean", th .. nuld ul ~ic: ..... the 
condc:olH in.. _ 

No"'--4Cohler iIIumlnaUon i& pt"Cem!O.. 
..,henr lVail.bl • • 

b. FocUl on the p.,tic..-uI .... 1IUIt.eri .. llo be 
elUlmined. 

c. .... Il. lure .ha •• h. field ina Ie io rlJC1JC. 
ccnle.....J on the ... mpl .. and open 001" 
en<luah 10 CuU" iIIwnin ..... he fi.ld or view. 

d. U ... Ih •• clucope nc.uhll lupp'iC'd ~J" .h. 
m.nuC.cturcr '0 en'''nt Ih ••• h. phllM rinl(W 
(annuler di.phrll"" .net ph ..... hiC.lnl 
• Iemen'.' .re concentric. 

13. Check the ph ... ·.hiR dIIlrcUIlfI lIasit ul 
.he microlCDPC pcriodiall)" 

a. Remuv •• he HSE/NPL ph.M-COn'rlll' 
tCit aliok Crom Itl .hippil1l coot.irwr .. nd 
cen .... 1t UDder the ph ... obfectivt' • 

b. Brinl .h. bloclu or IJOOved Unn inlo 
focua. 

Nok.-Th •• lida wnli.t. or M~en ac •• 01 
lfOOVe. lea- M aroove. '0 ecch bluck) in 
dnc:endill1 order o( vi.ibill.y froas Mt. 1 'u 7. 
Thlt requiremen •• ror cauntin •• ,.. thai the 
mic::nMOOpe opt!a asu.t molv •• he vooved 
linn In Nt ~ compl.t.ly •• h~ they~" 
.ppe.r IOrnntha. Caint, and thet.he grooved 
linn In ac .. II to 7 mUit be Invilibla. Setl • 
.nd S mu.t be at I ••• t perti«lIy vililli. m.t 
me" Vlry alilhtly In vi.ibilil)' between 
miaoac:opea. A miC"OlCOpl which (.iI. '0 
mee •• hew nlquiremen" hal ei.her too low or 
'00 hillb • mol"Uon to be UMd Cor ubc.atoa. 
trefDoli ... anlhopbyW .... nd Ktinoll •• 
countina. 

c. tl the ima.1t qUility de.eriora.et. delln 
.he mlao.copc op.ic. .nd. If .hot pmbl4'ln 
peni.l .. c:onauI. the miaolcopc 
''''&I'''C lAct ",.t. 

14. QUQIi.y con.rnt 01 mlllr wunla. 
I. Preparw .nd count field blwnl..a 1&10111 

wilh the field .. mple .. RIIpOrt .he c:uun •• OQ 

.. ch blank. Calculal. the melUl 01.1Ie r .. 1d 
blank c:oun ••• nd .ub .... ct thi.6 ""Iu. CI'IHft 
nch .. rupl. counl bcCIX'I reparllrlc Ih. 
re.ult .. 

~. L-Th. lden.ity or.he btenlc micra 
ahO<.lld be unknown '0 the counlr.t ualil .. I 
coun •• h .. ".. bHn cocnpl •• ad. 

NoM ~C • field bl.nIt yield. fiber IXMIO •• 

.....Ier th.on 7 fibcra/1OO field .. repot1 
pouibl. con •• ruin.tion 01 tbe _pies. 

b. PwrContI blind recounla by \he wen. 
oounlft" 00 10 pcn:.cnl oC nit.,.. COVQlad 
1.li<l ...... I.obeled b" • pel1lOCl olha-Ihan .he 
m.<0'"). 

U .. U ...... Collowina ''''''0 d41~n. 
whelhotr. pa ir oC a>unl. on liM ... nw nller 
.hould be..;.a.d boca .... 01. pou.IbLe b1M. 
Tni. sl.li.tic .. lim,,'" .he counUn. 
r.-p<t .. I. hill I " II ,h. gs" confld.ooct k ... l 

REFERENCE FILE 

Oi:.c...rd 1M ... mpl~ IC Ih. difference bctwC'e1\ 
, .... lwo cuunh ur.ccd. 'Ln (n ... ..,h.,. 
f - .~.r";(" c,C .he ''''0 Ii!,., coun ••• nd 
S. .. ",I .... , .... nd.rd d"vi4Iion . ... hio:h .h""ld 
1M' d";i\'~d hy ut:h luOOI.ldf) IJlllcd UtI 

hi .... rl.:..1 in·h"uu d;,I ... 

Nnk.-U • p"ir nr coun" i. "jf!ctflCi ca • 
,,,,,ult nC .hi •• ""t. l'I!CQI,nt .h. rer:lCiClinll 
... mpJe. In .h. sci .nd 'f'lt .he new c:ount • 
""II in.' .he fint coun ... Oilcard 10 rr.~c:d 
p.lN'd counl .. 

14. f.rtrod ellCh nil'" L'Oun!et in a lnIinil1l 
r .. 1WW thOi' curnpar •• p"rConnenc.c of 
coun.cn on a vlriety ol .. mpl .. uainl thtc 
pc-ocedUf"l. 

Nok-To .MIIre rood reproducibility •• U 
1.lK-n.nric. ana.aed 10 •• bdIOl. t ... n"IIlt .. 
.. nllwphylli ••• end cc:tinoU •• coUAtinl .... 
required '0 particip ••• In the Proficiency 
Ancly.iccl Te.tin. (PAn Progr.m lind .JwWd 
routinely participal. with other .. bea!o .. 
Ircmolite. anthoph"IIi .... nd .ctino":. fiber 
CQW\t(nal.bo ... tori .. ln the ucb."1« oC field 
Mmpl .. to COIIIpat'C pcrlormance 01 _.en. 
M-t .. lUnuMftt 

17. Place tM elide oa tM aacchanbl .t ... 
or the cclibre.ed aslaolalpc wi.h tM cent,., 
01 .... nil ... under the objecti" 1m&. Focua 
Ihe micm.cnpc 11ft tM plcn. 01 the filter. 

111. Rqularly chcdc pha...nna ali""nent 
an..! Kohl.r U1ucninetlon. 

10. The CoUowina .... 1M couatlns rulM: 
a. Count only nbcta Ionaer than S IIIn. 

Me .. u", lhe lena.h 01 cW'nd fibeR alo.,. the 
ane. 

b. Coual only fibeR with a IcaatlH~wfdth 
nllio eqvaI to Of' arula' lhen 3.:t. 

c. Fur fibeR tNt aoq the bovndur 01 the 
.... tiade 1Ie1d. do the 10Uowilll= 

1. Count uy fiber Ioaear daea 5 lUll that 
Iw.. en.irely within tIM .... tlo&1. vu. 

z. CoUIlt .. Va fiber cny fiber with only OM 

end lyinr with.n .be .,..ialle vu. 
1. Do not counl any fiber .hat croa.. 1M 

..... ~'" boundary IItOft than once. 
~ Re~ and do not COWl' aA other abe,.... 
d. Couat bundln 01 fibeR c. OM fiber 

\U\Iaa JaciividucJ fibers can be IdcnlUlcd by 
~ both mda of a fiber. 

e. Count -ch vedcUlc fiel.1a to yield 100 
fibcn. Count • IIwdmula oC M field .. Stop ct 
tOO fIcIrli ,... .. rdl ... ol fiber COUll 

za. Start coUAtina Cram one co4 ol tIM ru..., 
.nd pt'OVnIclonc a nKUat U- .. the ott-
end. Ibltt ei.her up 01" dcnm oa the m.a'. end 
conlin..., 10 the I'WV'Cf'M dJRClIorL Seiad tk Ida 
randoCIIlr by IooIUnc aw." from t .. ayapfec:c 
briefiy wbile wnAdna .he ~t ...... 
Wh.a.n .aI-.l. CO'Vert c:a. ~ 01" ___ 

oC /be ndei 01 view. rejecl the neld Ind .Ied. 
.nol.hcr. 00 not report ... ;.cted IMUc In the 
numlMr 0110"" fI.lda COW'I • ..ct. 

NoIoa-Wbcn aNAUac • field. coelin.-...ly 
eatII • ,..... 01 Coca.I pLao.. by -mnc u.. 
nN COQI.I Mob 10 dctact very RAe co-. 
.. lUcb ha".. b.ooGe ... bedd.d I. tba flltar. 
The &cn.&1J~QM'''' flbcrw ..tU be V'fty Calnt 
tNl .,.. lUI Impor1&A1 coolribuu- 10 tM Iot&\ 
OOIoI'L 

( ...... 1t:2UC. ~ III 



U!cw..tiocu 

21. Calculale ,IRd .... pot1 filMr d. .... ily on 
Ihe rill.,.. It Ifib«"'/1JlI!l 't. by dividin, Ih. 101 .. 1 
f1b«r COWlI.. P; ruin ... Ih. mun fI.ld bI..n.k 
CCN.l11.. a. by !he nwub«r or neld&. a; and !he 
(\.old ue&. A. (Q.OO1Maun' for a properly 
caUbn.1.ed Wallon-Becke" .... licuI.J.: 

P-B 
e: - -- ftlMn/Iu.m& 

(n!lAc) 

U. CaIcWaI. th. coaanlralioc&. C (lIceJ, of 
ftben iA!he au- VoJWIM aampled. V (LJ, u.&ac 
th. elIecliv. coUection aru oIlbe fall .... A., 
(3a6 111m' rOC' a U-nuu filler): 

C _ (E\(~I 

VitO' 

·flI.... PwIod1ca11y check uclldluat Ihe 
.&1 ... 01 A., it DeC8N&lJ. 

(JJMl.liUUi~. Fit Tat Ptotocou 

L a-."I Acatal4l Proloc:ol 
A. Odor IhtaboSd ICrHG.inc-
1. 1'hrM t-lil., aIua jata with tDet&1 UdI 

( .... t.cuoa ot' BeU ,.,.j IN rwqu!recL 
Z. 0d0M,... wa' .. ( .... dledl.Lld or IpI'tac 

.alatj .. a~la1y U ·C Mall be lANd 
far the IOlI&&ioa&. 

1. 11M laouayl acNtlllAA) 1_ bowa 
.. 1IopcAryl ecetlta~ ,Cock .alutioa Ie 
pnpered b, addiac 1 CC of pww lAA to 100 cc 
01 odor frM wal ... i4 aI-III« ju and lhUiac 
Jot 30 -=:oocU. nu. toI~ IIhallIM 
pnpal.d IMW al &. ... wecldy •. 

.. The ICrftG1nc 1 .. 1 ab.a1l be COQduded IA 
a ~ eepuetl rrewa !he niOaa UMd ror 
ac:Nal at .... tiq. The 1_ roome ab.a1l be _U 
vc.ati.La11d tMd IhalI AO( be coaMCIId 10 the 
MmC redn:Wa1inl vealilaUoa ,plaza. 

L 1M odor &al eolutloa Ie JlC""Pll'WClIA a 
.-Ii .... by pladna 0.4 a: oflbe ,lock 
eoludoca i.nlo $00 cc or odot rr- w,&.Ie IoI8ini a 
dua droppat ot' pipe"" Sbak.a fot )Q 
IMOIIGda IUd allow 1O It.&nd for two 10 thrH 
ca.iAu1n 10 !hal the lAA coacenrralloft atlo¥a 
the UqWd IDol)' reada eqWlibclWIL Tbit . 
IOI.CIooa may be u.Md fOC' oal)' one day. 

e. It. ..... bLaAk II prepared \.a a tbird .... by 
~ 500 ex: 0{ odOC' tr.. watat. 

1. T •• odoc- I ... &.ad I.,t bt&n.lt j4n IIhall be 
l.beiMd t &.ad z fOl' jar id.ntiIicalioa.. If the 
lab.La IN IN' oa Ihe lida J.bcr can be 
perlod1caUy peeled. dried oft and l..,ilC.bed 10 
malnlaln lb.a inlqrity 01 the 1ft ... 

&. The follow" .. IAalNdlona .IuU be Iyped 
oa a can1 aad pLac.d on Iha Ia~ IA frGGf 01 
Iha rwo ..... ian Ii .... 1 ~ 2J: ""The pu.rpcMe 
01 thi.e !.tal Ia to ~ if you C&Q .maU 
ba&AAI oa at e low cooc.olrallo4. nw lwo 
boctJ.. IA froal oJ you conlelA .el«. an. 01 

7-1~ 

Ow .. bollie •• Iao con .... ; ... a ....... It &.a>DcIol 0{ 
b..onana oil. a. lurw lba 00 ....... a,.,. OQ 11""1.. 
Ih~n .h .. k. nch 00111. for lwo wcond&.. 
Unoaew th. lid of .ada bollia. ana al a lim .. 
end an&IT .1 tha _th o( the boule. \.adic.ala 
10 lba tell c.ooduclot which boule coal.oW>a 
b.l1II\a oIL" 

II. nw mll.IUt'I.1IMd iA the lAA odor 
d4lectioo 1"1 ahall be prap&raci iA aa.,.... 
Kperal. fram WMN the 1 •• 1 .. perlora>ed. In 
Ordff to prevenl oU'CIoIJ Calillue iA Ihe 
IUbjcct. 

10. I( 1M last wblect Ie 1IAIb&. to COlftCtly 
Identify th. jar coal a1.nUIc tJM gdor last 
l4Iudon. lbe IAA qlAAlUatl .. " last may DOt 
be uaed. 

11. U the·lnt wbJect COITWCtJ"ldaItiJI .. 1he 
jar COOI.uw.. the odoc last aoJutioa. thalal 
oubjcct IDly ~ to .... p'odor MlecUoa 
and n I Lnti.a&-

a R.apinllot' Sclecdoa. 
1. nw I .. t aubjcct abaU be aUowld 10 ptck 

the _I oomlot'l4lbS. .... plnlOt Croat a 
wlec:tion iadudiaa .... plnlOnl 01 ¥&ri~ 
,i&n rl'Olll dia_t lDIAuCKlUt'lt&. 1ba 
wled_ abaU Indude at .... t 11" u- 01 
.... lOCft'ic Iwll fecepMc:el. froaa at .... two 
maAUJadl&ran. . 

Z. 1ba wlectlGa proc;aa aIaaU be ooadllded 
III a roo. Nperala ".. the ftt-taet daamber 
10 prevent odat La" ..... Pricw to the ~ 
procaa. the latt wbted aba1l be abo_'bow 
10 pul oa a '"Pintor. bow It IbouJd be 
pocitioDold oa 11M Iac::e, IMIw to Nt IU'ep 
lar\aioa lAd bow to det.eraa1De • 
-comfortable- .... piralGl. A tDlnw Mall be 
uall.bla 10 .... the U&bi«t III naI ... tIAc 
the ftt lAd .-ltloa1ac 01 the rapnlor. nu. 
Laatnactioa may DOt coaatftuLt tbe wbfed·. 
ronaallraJAi.at oa ................ Nit'" oaI)
a~w, 

1. Tbe INt wbf-at MoI&Id ~ that 
the employee it baiaa uked to ..&ect the 
.... pWlot' whlda proridee eM ___ 
COCDfortable 6L !ada rapin&or ~ & 

dill ... a1.u lAd wpa eod. II 6t pcuperlr 
lAd UoMC1 proparl, will ~ adequala 
pt'OlcctiOCL 

.. Tbe &cat wbted ~ MCIa ~ up 
1O lbe (ae. lAd .UaiAa_ thow wIUda 
obv'-aJy do DO( p .. a c::acIoNbia ilL 
Nonaa11y. Mlec:Uoa wlU IMpa wiLlI a ball
~ak and II. fOOd ftt ca-c be loud. the 
wbjecl will be ..ud to \Nt the fIdl r.c.pMce 
.... ptraton. (A -..u paoattqe 01 ..... wU1 
AO( be .ble 10 ...... aay half-aaaak.) 

1. The IIWX'W COIIIIoNble Cac.pi«:In .... 
DOled; the mott COCDfClft&bl,a IMIkIl doaaed 
&lid worn DI No.I/i .. IIIi1wbM 1O __ 

cocn!ort. All doaa1ac &ad ~Ia 01 tbe 
(ac:.apicca ahaU be pcr{orm.d by the ... , 
wbjccS wilbou' uaial.aDca froaa the last 
oonduclOt OC' other ~ It. .. i.lu>Ce IA 
.~ c:oa..IOC'I caa be "vaa by dilOl.Gnc 
Iha painll ill q below. If the .... IUbIect I.e 
not remiliar wll.h U&iDc • putiodu ~Iot'. 
!ha In'aubiad abaU be ciInd.ed 1O ~ the 
muk .awn.! u- IUd 10 adju&t &1M .u..\M 
a.ch Haw 1O beoom. ~ al MC11ac pI'OpW 
\aQU)Q OQ the 1lApa. 

&. ~ ..... _1 01 c:oaa£ott eb.a11 ~ 
,.,.,,<.wine tb.a CoLIo~ pooAli willa &1M .... 
... biccl aod a1lowioc !he ...c ....btect 
&deq ...... l1AM 10 doe~ &1M OCMJort 01 u.. 
~tot: 

• PoU~ iii aa.a&k a. -. 

• Ruona lui' eye pro I aclioo.. 
• RQOn1 10 1.1"-

• Poailloninll mulL Q(l r.ca aad cbadu.. 
7. Tlw (ollowin. cril.na ahaU 1M UMd 1O 

help u.rlemune the ad.q""C)' 0I1ha '"PiNlor 
ftc 

• Chin properly plaoed. 
• Senp llMion. 
• AI ac:roe4 _ bnd ... 
• O'-Lance (rom noM 10 chin. 
• Tcadomcy 10 dip. 
• Sell-obMnalioa ill minot. 
&. The tal .ubject thcU c:oaduct the 

CIOCIV.alloA&1 ..... Uv. aAd poe!dv .. ~ 
Oc c:becb IMr,," COAducun, the ft&Ia""'" or 
potjtlv~ I." 1M .ubJed a.lwU be told 
10 -Mlt- the ID4IIr. by rapidly IQOYinc the 
he,d from Iida-tcHide lAd up &ad dowa. 
while taIWIc a few deep btutha. 

a. 1ba leat .ubject .. DOW rudy Cor fit 
Lnem.. . 

to. Aller puainc !he fil I .. t, the tCl' 
IIIbject ·ah.lI be quntioRad 'aaia raa~rdinc 
the c:oaaIort o( the .... pinllot. U it baa bec:ome 

. uococaIONbs.. another .ocSa1 01 ,...,.a&or 
&haUbeltW. 

II. 1"bc empIo~ aIWJ be Ii .. D the 
opportUAily 10 MMd • cWr_t 1¥CIpi.ace 
&ad be m..c.d II tbe dIoMa fae.P'eoI 
bec:omM IDcrouiaclr ~ al uy 
u..,. . 

C. Plt tMt. 
1. Tbe fit .... cbaaaber IIaa1J be Iiai1u to • 

dev 56 sal dtwa 11Aar •• pendld IIlvatlcl 
ow., • Z Coot diaGat ... (ra-. 10 thae the lop 
01 the cbaaaber It &bowt Ilndaee abo .. the 
tat Iubied. Ma4. 1M i4aide lop CleGIa' of 
the c:baabat.a..u uw a -U book 
alladled. 

&. 1acII,..,..1ot \IMd (or .... ftttine aad 
nc INIUIc abaU be equipped with cqaak 
.. pot c:anridcn or oa.. prtMdioa apinat 
cqaaic wepcn. T1aa1:altridta ot ...u IhaU 
be c:bantad at .... ...ady • 

Z. AlIa'.a.cuc.. dona.ina. &ad propair 
Idlwtiaa a ....,.Iot'. the t .. t aubject thall 
w..,.U to \be 6t taGntI room. 1biI roo. .un 
be NPIR'" rro. the roo. lINd (ot' odor 
IhraaboWj acncoJac &ad .... pinllor .. lectioQ, 
a.od abaU be well ....atilatad. .. by III .WIMt 
f .. ot lab '-do Ia pnHGt a-anl rDOCII 
coat.ealaa doG. • 

'- A copr ol .... loUowtA. tnt ~ 
&ad IIiabaw ~ .. ab.a1l be \aped 1O the 
ia&Idc of tha last clwaba: 

TOIIEM..a... 
L Bruthe --Uy. 
iL Bruthe deeply. Be c:an.a1A bnatha are 

dHp &ad tw:plar. 
iiL TUt1IIaeaod all the w,y lroc _ aid« 10 

the odr.er. IA.Ir.a1e oa u.c:h aid&. a. c:.auia 
1aO~ ia 00IIIpIcia. 00 1101 bump the 
....... 1Ot ... ~ Ihe ahouldan.. 

Iv. Nod bM4 up-eDd-do_ lnh.aLe wllea 
Mad ia Ia &1M f...t1 up pcMitioa (1ook..Ina lOww 
DliWa&l- Be a.Wa ..auoo. IN ~ .. and 
aade aboo&l .....,. ~ 00 AoI bump the 
r-pWa1Ot M lha cb.eat.. 

v. T..uu..... T elk alo..d and elowty Cot' 
Mwere! -'-'--n.. (oUowiDc ~anpb ia 
c.aU.d !he iWAbow p .......... RaacWtt It will 
r-lt Ia • ww.. fWICI' 01 La.ci.al ~ 
ud "- be .....u41o I&Iiefy thia ~ 

[Sec. 11lU&, Aw-* CJ 
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e~l.I~. ~"'sa whIch .c:rve the I4lIDe 
.. mey .lao I.e uMd.. 

V\. louing In pl.ce. 
val Bre.u.. aonDAll,. 

Raillbo.,~ 

Wh_ the NAIIchI .enaH raiadtope In the 
aIr. the,. ad UU a pO.. aad fona a rainbow. 
11M rainbow t. a dh1aloa 01 whi .. llahl iIlto 
ClUny bcaatilul aMan.lMM taka the a!iap. 
of aloae rouAd arch. with III path hiab 
abov .. and II. cwo.cia apparencJ, boyond 
tbe hcxUoa. n..r. Le. a.cx:ocdlna to Icpnd. a 
boiliAc po( of aold at one end.. JI.opla look. 
bul a.o ooa ev. tlnd.IL When a Dlaa look. 
lor.-..thiac b.yoad reach. hi. trimda MY 
be la look"" fot the poe o( aold al the and oC 
the rainbow. 

L Bada a..t ",bied IhaU WNr the 
rcaptralOl' fot at .... e 10 aWlut .. befCX'l 
• Wdnc th.lIl a..L 

.. Upoa entertac &he teal chamber. the la.1 
.ubjec:t ah&I1 be at"" a'lDcIa by 5 Inch pl_ 
01 paper hnnI 01' ather porolLl abeotbaat 
tlqI. pi, _Ierial. folded Ia ball aDd wetted 
with ~uart ... 01_ cc 01 pure IAA. 
1U tat eubj«:C aIWI hue the wet I"'" .. 
the book at the lop 01 th. dwaber. 

7. Allow two llliawtea fOl' the 1M .... . 
COQCIeQtralbl to be ... acMd befon .tarttn, 
the 6t-... IIX«d .... ThI. ~ be aD 
appropriate time 10 t&lk with the ..... ubJ«:t, 
to explala the ftt taL the ImportaQCle 01 
coopenUoa. tba JIWlIOM 101' the bud 
~ 01' to ~te _ of the 

-. 
Eacb a.ciM de.aibed III .. abow . 
be pedonMCi fOl' .t I ... ana __ Ie. 

.. 11 at .., u.. ch&.rUIc tiM .... tbe .bled 
detec:ta tiN baaaaa-liU odor 01lAA. the laC 
b.. lailed. 11M tabled ebal1 quicld, esJt &oa 
tiwI '"' cbaab« aad _" lhe t..t ..... to 
• void oUKtorJ fetlpe. 

10. 11 u.. ~ la f./led, u.. eWled ehaU 
ratWll 10 the ..Mdloa ~ aDd ...-on the 
rnpiRtOl'. repeat 1M odor MQIIUvtty ... .. 
.. led aocl put OIl aaother .... plnIOl' .... tuna to 
the '-t ch&mbar. aod ... la bqia the 
~ deecribed Ia th. "'41 throqIl "'I) 
.bcrH. '(be pc-. CllXlIiII_ UAI.i1 a 
..... pintOl' that fi .. _u has beeo fov.nd. 
5noWd the odor ecnaltivtty tat be f.iled,the 
.ub~ e!ulU w.1I about s tn1nat .. bslora 
~ Odoc- M116ilivll, will _II, bava 
... tv.mad by thLe li_ 

1 L II a pcnoG ~t pa .. the nt '"' 
d.e.cnbed abow waui",a hall·mae. 
rnptnlOl'trc- the avallabla .. lecUoa. full 
facapLec. model. IIlUit be u.aed. 

u. WMa • rnpintOl' la lound th.1 pa_ 
th. leet. t.b. .... b~ bn .... the f&OeH.1 and 
Lak ... bc-ut.b bclon .xltlnc t.b. dumber. 
Tht. I.e ID • ...,.. th.al t.b. r.uoa the t .. t 
... bject t. 00( ......wac the lAA la the eood fit 
01 the rwcplr.1oc' laapleoa ..cJ and no( 

oUadOCT r.li ....... 
11. Wbcu the .... t ... b/ect I ... vu the 

dum.bet-. the aub~ ohall /"aDOVe the 
.. tunLed ID.....J and ... nuu It 10 the penon 
::ooductinc Iiw tnL Ta "-P the ..... from 
~ oont.a.minat.d. the u...d taw. I. 

be leape \.a • wJ(· .. a1ina b., eo ~ la 
11I1i.l\canl lAA c.onoenlratian buJldup In 
1 .. 1 chunb« dwi". ,ubMqucnl latta. 

H. AI 1 .... 1 two fao.pt-. ahaU be 
.. I.a.d lew \h.c lAA , .... PfOlocol1be tHl 

eublecl ,heU be liven the oppcwt\UIlty 10 _U 

Ch.,m rar on. w.,elL 10 choo4.e the one whIch la 
IDO("I corulOttabl., la.woeu. 

15. I'vnoa. wha he". ~r"'l)' pcNed 
Ihla fit t .. t with • h.lf-ma,k '"Plralot cay 
be ... IJllled the uti 0( the tftt rnplralor IA 
.bnCMp!lcrw wllb up 10 10 tlnMe lbe PEL 01 
.Irborna .. bntoa. IA .lftWMpbera ~t ... 
lhaa to Ilald, .nd IH. Ihaa JOO limft the PEL 
(up to 100 ppm). the .ubjec:t IIIUI pe .. tbe 
lAA Int ILl"". fuU I.ce ""alive preuure 
ra.plratot. (The COCICIGtr.Uoo 01 the lAA 
&na;de the Int chamber anut be tna.u.d by 
tan limn fot Q1Ff 01 the full faCiap/1OL1 

11. The tHi th.u DlIt be cooducted II 0,
I, an,. h.alr puwth bel~ the aIr.lA aad the 
lac:epieoe .. aUIII aurlac:e. 

17. U bair ,",wth 01' .ppetwllAtarf .... with 
• MU..r.clory III. then they ehaU be altered 01' 
rwmoYed 10 .. to ellmlaate Iatctflf'ltlCe and 
allow a .. tWlCtofy ftL lIa .. tW.ctexy fit La 
.till not .tLaIned. the .... eubled alLll .... a 
poeiliYII1'f'MIUIW reeplralOl' euch .. powawd 
a~ rnpInlofl. euppUed.1r 
.... pratOl'. Oft .. U~LaIDed brulhmc 
lppe.ntU. 

tl. II. lett Abject uhlbite cWDcu1ty III 
bnathiaa cl~ the tee ... liM 01' be IhaU be 
Rllft'ed to • phyaldaa tralDed III rnplralOl' 
d1.tMeca ot ~ traadkUw to dal-waa 
wbctber the teat MbJect CUI WMI' a 
rapiralOl' whIM perfonnl,. bar 01' h.Le dudea. 

til. Q\&aIiLaIi" fll -tiDe IlWl be ,....t8d 
al .... t eYU7 tbt 1MClth&. 

2Q. III ecldldoa.. baa .... tbe Ma11q oflh. 
I'eIpltatOl' mar be dredecl. qualILatlve ftl 
ee.u,. wU be rwpeat8d. 1'=dWa1J ..... 
tbe .... eubject baa c . 

(1) Walaht c:bana- olm pouwiI 01' mar-. 
(%1 Slcaific:ut racial ~ III the arM 01 

the CacepMca ...t. . 
(31 Stcnif\cul deal" ~ La.: alldtlp&e 

ntrac:Uoaa wttbolit p.rotbaeIa. or aoqWri&Ic _nu-. 
(.I~'" 0I'_1ie..,...y. 01' 
(51 An, ather c:oadllbl tbat -1 IIlt.rl ... 

wtth fac.pieoe Mal"", 
D.~ 
A --rr oI.U a..t .-Ita -.u be 

maiDtalMd Ia NCb oftlcllor S ,...,.. '11M 
twnmIJ)' IhaU ladud« 

(1) Name of tnt MbJec;t. 
(%1 Dolle oil_Or ... 
(3) NallM 01 the tnt c:oaductor • 
(. J IlHpIra IOn Mlec;t.ed (ladlu" 

lISIlUIlactlltU'. mod4L aI.&e aod 'P9"Nai 
number\. 

(SI Tattnc qeal.. 

0. Sac::dwia Solutioa A.roeoI Protocol 
A.. R .. plntor ~1ed1-. 
ReapU.tan aheU be MIect.d .. deecribed 

la MCUoa lB (ruplr-atar MI.ectioctI &bon. 
~ Lbat aad. rHplntar ah.aU be ~ 
willa a pertkW.la flit ... 

a. Tute nv-hold ~ 
1. All aodo.w-e .bout be..d aod ehould.an 

&hall be UoMd lor threaboJd ~ (Ia 
det.ann.Ine If the ladlvtdual CIA W" 
aaccharinl aod lot fit tH~ '(be eod,*"" 
.naU be appnlllim.tal, 11iacha. ba d1a..a1crr 
b,. l4lac:N..ull wtth.t Ie .... the from ~ 
ID allow frN monCMnt 01 the h.-d wbea. 
,....p{nIcew t. worn. 

1. n... *' cacIuaure ahall "'n • ~ 
quar1.r1nch bole In froot 01 the c...t ...bled'. 

REFERENCE ALE 

GO" lind aUJllch ..... la aClCOCllmOCl.ta the 
a.bull':'f noaJ •. 

l. The l1li11 ... acnonina and tHllna 
procedure thalI be explained 10 the taat 
Mbjed prior ID c-ductiRi the KftIn.Inc lat. 

t. ounna tha thraabold lCrftalna teaL the 
Inl Mb/Kt ehaU don the t .. t endpec&N and 
bRacha wida op.a lIIOulh with toape 
ulended. 

L Ualq a DeVllbl .. Mod.1 40 IIWIlaUOII 
Med.luUoa NabWlur or aqulul",1. the tHt 
condw:tot aball apny the thrnbald check 
IOlution 1010 the aada.ure. nua aebuJIur 
IhaU be daarly marbd 10 cIi.lincui.h It lrom 
lbe fil tnl 101ullon acbuJiur. 

e. 1be thrwaMld check aoIuUan cocul ... of 
Q.8l JVUII 01 aodlwa .. cclIarin. USP In 
w ...... It cea be prepand by pullin, 1 cc or 
the IeII aoJUUOII (tee C 7 below) In tOO cc 01 
w.tar • 

7. To produca the IIf'OIOL the aebuUur 
bcalb la rcnn.ly ·aq-..d 10 thet It mila.,... 
COIIlpI.tely. thea La raluaed and allowed 10 
fuUyupaad. 

.. T_ ~ of tba DebWlur bulb an 
rwpcateel ... picUy eod tbea the leellubJed ia 
ukeel wbeth« the MCCharia caa be I .. ted. 

L 11 the lint ....,...la ..... u ... lea IIICx. 

~ 01 the ~ bulb an repeated 
rapidlyaod the tee( -fed La .. ala uk.ed 
wbether th.I MCCharIA CUI be tutad. 

14. U the MOCIIIId nepoaae la ..... Uft I_ 
DON ~ ate Npllted ... p&dl, _ the 
.... lubied Is a .. 111 uIr.ad wbether the 
MCCharIA ca. be tuted. 

11. '11M I.-t coaductarwUl take DOte of the 
auab.r 01 aquea. NqUIncl to alIdt a ..... 
rapoa-. 

11.11 tbe IIICdaada la ....... an. 30 
~ (S&ep tOa. ttaa IaGdaarIa III tat 
caanot be ,..fotlMCl oa 1M tat -.bfeat. 

u. 11. tuterMpCIIIIM la .1Ic:Ued. the tat 
~ Iha1I be uUd til taM ... 01 tbe 
tuca for ref_&. the IlIIMl. 

14. Conwc:t _ 01 the IMWIaw __ thet 
~tal; 1 oc 01 tiqWd It ued ala U
ta the nelNllar bad,_ 

14. '(be IIIIbuII.- -.u be Iiotaucbli n-d 
la wat ... Wkaa drJ. aod raA&ed at laue 
nwy lou baan. 

C. P\l '-'-
L Tba .... ~ a!aa1I doa .oct adf\* the 

rnpIRtor wi'" the ..... 1._ &- uq 
,..--. z. n.. Ilt .... _ tba ___ eadoeve 

dMai bed Ia au abaft. 
:L !acb I.-t eubIed Iha1l WMl'the 

reeplRtor Wr at *,t 10 aaJJw.L.Wora 
etartinc the 6t ..... 

4.. The .... ~ u...u doa thtend'll_ 
wbll.a ...n.,.·the ~ NIeded Ia 
MCl.lOIl IS ~ TIa1a rapU.1oc' Call be 
~, ad~ aod .... wed..w. a 
patUcWa .. 01l. .... 

L The ..... .ubted _, DOC ..... ~ 
(a.c.pt pI.ei.Ia we tar\. 01' c:h... ..-&OC u 
-u-.... belon tIw t..c. 

&. A e«.ond DeVIIb4N t.4ocW to b!.aI.u.:.. 
"-Ilea&. Haboaltz.la uad IQ 'IMI, the ftt 
Ieo4 eolul1_ lato doe eodo.w-.. llLIa 
~ u....u be c:Ieerl, .....n..d " 
d4~ It fro. the ea..mac ..... 101utlo. 
-o..ll.ut-. 

(s.o.. ttlU4. ~ q .. 



__ ... _ ..... ~ •• ___ ... _~.A ........ .A ..... "'<"" 

""""' •• ....,.,"'''"''"-' •• ....., ... wt" ... .,"n ...... ..JI 

7. l1>c til 1 ... 1 .o1 .. IIon t. p~p«rrd by 
.. ddin, aJ ar .. m. ot .odiwn ... cch .. nn 10 100 
a: o( ..... na w.lar. 

L Aa be(OI'e. OIa Iail ."bllOCl 1h .. 11 bre.dM 
WWI II1O«lh open end 10(\8'" ul"ncUd. 

Q. n. IlAIbWi%« ia il\.Mr1cd inlo tha bula io 
01. fronl ollha cado.un and the fil 1 .. 1 
IOlulion i •• prayed inlo tha .ncIo~,.. \IA~ 
Ih" .. 1M lecluuq ..... lor lh" I .. al" Ihrelhold 
Kl'eC1Wl& and Iha lAme Dumber 01 eq&oecsae 
reqWrcd 10 alicil a la.I ..... poue ia 01. 
.a-ninl. (See sa tJuouah 810.bon.) 

\0. AlW pD«&l.loa clthe .. roaoI r..d the 
10Uowina inatNCli~ 10 Iha lal .ubjac:t. 11I.e 
1 •• 1 ~bicct IhaU parfOral!he cllUCi.a lor 
on.e IIIUwa. aach. 

L Brutha nonnally. 
iL SA.the deeply. a. ouula bruch. art 

deep .ad rrtJuJar. 
iii. TW'Q head .11 1M w"t" ,1'0111 _ dda 10 

Ih" ulh.t'. Be cutain mav"caml ta COIIIplel .. 
Inlwl" OQ .ach •• da. 00 DOt bump til. 
rnp<talor ... inal the .boWcMn. 

iv. Nod hcad.~-do'wn. a. emu 
_ moliON ..... comp~I •• 1nh.1e whoA be.d Ia III 

!he lull UII poailioa (wbaa Iooldq Cowani the 
c:.eiliac)' 00 not bucnp u.. rnplralor 00 the 
cn.t. 

v. Talkinj. T.lk.loud and aIowly lor 
.. vcnaJ IlLinuleL "The lollowinc parasnp!a .. 
uU4d lbe Rainbow Pa ...... RHdina II will 
....wt III • wida raqe 01 faQaJ -_ta. 
and lhua be \&Nlul 10 .. tlaly thia requitemcGL 
A1ICt'Oativ. P"N1ft wbicb MtV. lba _ 
putpoae may .leo be lINd. 

vi. 'oainc ia pI.ac:a. 
vii.Ik ... u.. DOrIII.MUy. 

RuinbtJ",,~ 

Whca lba "",¥I ,1rikM ralAdnIpa III u. 
air. lbay act Iik •• prWa .nd 10C1II • raiAbow. 
The raiAbow ia • diviaioa 01 wbila Iipt ialo 
m&4y b..utifW colora. n- t.ak.a the .upa 
0I,,1oaa round uch. with Ita path biala 
.bov ... ad It. lwo aads aplNIRDtly beyond 
the bori.I.on. There is, ac:coniiAa 10 Iqead. " 
boiUnt pot of aold at OM and. PaopI.Iook. 
bul DO OM avee rUlds II. Whea " AaA IooU 
IIX' eo-t.hiAc beyood hie raacb. bIa frieGds 
.. y be ia IoolWIa IIX' the pol of aald.t the asd 
oIlba rainbow. . 

11. At the bcaiaAinc of •• ch UMci ... the 
.anuor c:ooc:.atratioa IhaU be rcpLcai.lbcd 
~ ~al( the _boer 01 eq~ .. 
In1~Uy ckalaibcd 14 ca. 

U. llM tat ~b~t ahaU Iodic.ata 10 lha 
t .. t cooductlX' II .t any Um. dlUinc tha Oll .. t 
lba luI. 01 ucchariA Ia datec:t.ad. 

t3. U tJw aaa:ha~ .. dat.acttad tbe fil " 
daaDed _ualaclOtl' aDd • ctiaftClt 
.... pinllX' lhall be tri.d. 

14. AI \.aut 1_ lac:.epleoH IlwU be 
MMc:t.d by the LV. Iftl P"liocol The .... t 
• "bj«:1 ahall be livcG the oppcK1uoily Co _U 

""- (IX' OM week La choou IN one which" 
mora cxwnIor1ab1" 10 wear. 

lS. s..co.-..NJ COCDpl.tioa of the ~ 
prococol ah.al.l allow lhe .... 01 the 1W1--.k 
I"Ied rftpir.lor ia coat&min.a~ ._pe....... up La 10 lima IIw PEL 01 
a~oa. III Glbae oworo. th1a ptOloaM alAy be 
u.ed to ..... prolecUocl u.cLOn IloO I1i&bu 
t.h..uI W\. 

1 e. The t..t ah.all 00( be coodUC1cd if u-. 
I. eo y b. II" powlh be« ween IIwt alU.a and I.Iwt 
(..ccpi.oo Mllina ~lIc.. 

7-1~ 

17. U Iwir IfOwth ot IPP'"l'lI inl.rf .... wilb 
••• 11.( .. Clory til. 01_ lh.,. Ih.U be alllC'ed DC" 

remond 10 .. 10 alhnl.G4le Inled ..... 1\Oa u4 
.1I0w • "IL&C6CIOtl' nl. II a .. UalaCloty nl ta 
".U not attaiMd. lbe Int ... b;.cl 01",,1 IIA4 • 
po •• I1 .... p,.. •• "re .... plC1llor .uch .. po_red 
.ur·purify", .... apiraton. .upplied alr 
,,"picaIOC. or .. U~lailM'd bc-.achJnc 
a pparalll&&. 

Ie. II" lut aubjad exhibit. dltTlculty in 
b,..alhinl durinc the laata. ah" or be ahall be 
reforred 10 • phraki.&A ~ rapil.LOi 
di ...... 1X' p,,~ ~ 10 dat.anIWM 
wl\clh ... the leal IUbj4lc:t QUI wu.r • 
.... pu--a11X' wtWe perlGnIIIQI bet IX' IaIa clutJ .. 

111. ~litaU". fit taatinc ah&U be rapeat.-i 
.1 ..... 1 every Wt 1DOnlha. 

:z:o. La additioa, bec.aUM the ...Iiq 0I1be 
.... pinlor rnay be alI.aed. quellLaU". at 
la.1UlI &haJJ be NpMt.-i I.aamedia&aly wbell 
the 1 .. 1 wbtact !au a: 

III Waipl =--- ol2lO pcMIQda w .... 
(21 SicniJlcaat IKl.&l ecantac III the UN of 

the IllccpiAC4 ..... 
(31 Sianific:ut deatal c:haapa: l.&.; ."'tip&. 

UrraCUOM wichaut prodyaia. w acquiriac 
dantwu. 

(41 ReconIlnlcdve IX'~ WtIftY, w 
(51 Any otbar OOAd.It.Ioa thai _, ia&arlan 

with fac.piaoe....t.ia&-
0. R.ac.ordkaeplac. 
A 'I&IIUD&IJ of all .... ...wta .uu be 

_iaLaiAed la Mcla orne. f« J ,...,.. The 
IWIUIW')' ahaU lAd .. 

(t) Nama 01 .... wbJad. 
(21 Dale 0Ilatia&-
(3) N.ma of ta' c:oftdud«. 
(4) Rapintan .. Lac:&.ad (iadicata 

tnanu£a.c:t_, IDOda1. .a. aDd apptGval 
au.mb..l'). 

(5) Tatiar qaal. 

l1L lrritaat ,~ ProCocal 
It.. RapirallX' .. Iac:tioa.-
ilnpinlora ah&U be..a.cs.d u d.ecribed 

14 aect.loa IS "boY .. uc:.pC thet MCb' 
.... pirallX' ah.aIl be equipped with " 
combinatiOA 01 ~ aDd add-tu 
c:.eruida-

B.FiI ... L 
1. The ta" tubj4lc:t IhaII be .uo-d Co -U 

• _all conomtratloa oflba InilaDl .-oIr.a eo 
1Uliliariz.t lba IUbtect with Ibe ~ 
odoc. 

%. 1M tat aublec:t aball ~ _Ibe 
rapl.ralw Mladed u above. aDd....,. It fot 
"t \aut to miAu ... bdoft II.att1Af the III '-to 

3. llM Leal ayyfllCllX' abaI1 rnWw thIa 
proloc.ol with lba tat IUbj4lc:t baCON"'~ 
~ lha lUt tubj4lc:t ah&I.I parlora 11M 

CD4vastionaJ poeiU". s-- aad ..... U .. 
preu4&ra fit c:heck.s (_ ANSI Z&1 tGeO" 
railun oIeilber cbec:k abaI1 be '*- Co 
.. Iec;t ... all_a. ....,..tor • 

S. Bruk bach aoda 01 • _t1lat.loa IIIIOka 
tube contain.ia, I4&aDJc oqchlonda. aw:h .. 
the MSA ~ -5M5.1X' eqa1valeclt. Att&ch. 
ahoC1 '-ith 01 cubiac IG _ ead 01 the ~ 
I..de.. Alt&ch tIoe other aad ollba -*.a tube 
10 a low su--re W ~ Nt log daJt_lOO 
lIIillili"'n p« aWl" ... 

L Advi .. Iha I.-t MlIIect Ih4t the --u 
c.ao be itri I.a tiaa 10 lba .,... -.d I.uQw::l the 
.ubj.ct to ~ lba .,... doeed wbi.1c tIoe I.Mt 
I. perl 00ZI0a4. 

1. The 1 .. 1 conductor ab.alI cUred the 
• u .... of itrilacU ~ &0. lba I~ 

s-:Cl.l 
.1 i :3 i i O. 1 1 

lOw.ud. the (,"""Mal ...... o( tha ,-c ... bj-=t. 
1M ~r.- oonducnn. IIwt .... 1 ahaU ~ 
wltA the IUN al la .. 1 U ~ from the 
f.c.pl __ Ad ar-duaUy laO va to wilhla _ 
inch. IDOvlnc _rnunct the whol. pari_"'C' 01 
the muk. 

.. 1he a.al .ubjcd .ball be inalNCted 10 do 
Ibe 10Uowint ""n:.iMc whal. IN .... plCllIoc II 
beinc ch4Ilenaed by tha amok.&. £ada .ura.. 
ahcU be parlomaed lor _ IIIUwtL 

L Bruthe nclfmaUy. 
U. Bruche dHply. Be ~ia bcwathe art' 

dvep aDd rrruJot'. 
IiL Tuns bud all the way rro.. Goa aida Co 

lbe othat. a. c.ruiA IDOv-emenI .. coaaplate. 
1IIh.a&\a GA .ad! aidc.. 00 DOl bump the 
l'HPintot ... in&( the ~ 

III. Nod Wad ~ Be QarlaLa 
Q:IOlloas .,.. C»IIIplale &Ad IILada neey 
MCOAd. LaMie whaG head II Ia liM fuIJ "" 
poaillOG (Iook.iat Ioward c:.eu&ll4.l. 00 not 
bump &Iwt rapUalor ~ the cbeat. 

v. T.1JU.aa. TalIr. aloud and alowl, fw 
.. varal aa1AI&Ia. "The lollowiac pa.rqraph " 
called tba Jl&iabow Paau.p. RAad1ac It will 
...wt ilia wida ..... 01 f.adaJ ---ta. 
and &hue be .... lul Co .. ddy this req.ur.-t.. 
A1temaUve "....... wlUcla taw the • __ 
putpOM _y &leo be uaed. 

RoUJbow~ 

Wb. tt.1IIA1iah11trika taJndrop. Ia lba 
lAir,they ad Iika a priIGI aad rOC1ll • raiAbow. 
The raiAbow Ia a divlaba 01 while UaAt ialQ 
malIy bcauIiluI c::oIora. on- t.ak.a Ibe &hepa 
oIaloac rouad uch. with Ita path latah 
"bove, aDd Ita two .ad appanndy beyond 
lba boria.oa. n.- ... acc.otd1ac IG Iea-d. • 
boilLac pot 01 ao&d at 001 ead.. ..... look. 
b4Il DO Goa nar Dada II. Mea • _ Ioob 
lor -t.b.iDc ba)"OQd bIa rMcla. hi. tn-ia 
.. y be Ia IooIdat lor lba poe 01 ao'ci altha asd 
01 the raiabow. 

vi. Joai.ac III PI.&ca. 
vU. Brutha --UJ. 
11. n. ... t auIIiect ahaUlAdica&a Co the Celt 

ayyf·ectwlllba ftilaAt ICIIOkc Ia datactad. U 
amoU Ia da&actH.lba I.aa( IXMld.tCflX'.uu 
llop the I.aat. III Ilia c:ua. the I.ated 
rapirator " re~ et.a4 uother rapil-.tor 
.uU be .. 1ed.ed. 

tQ, EacIa leal ~j4Ic:t s-aiac the -.aka .. 
(Le., .w-a dNdi.at UN ueo&.allMJl b. 
"vea a MDMdvUy cb.ac:k cal uaoIr.a (roca tha 
lame tWa Co' ~ IIlba &at ~ 
r.acu IG the -*- FaiUara co noka • 
NSpoI1M sIWI voLdthe Ilt \oat. 

11. S&..,. B4.. Ba. 1110 oflbia fl.c la( pc-ococoI 
ab.alI be ~ ... 1oc&Uoa witll ~ 
_uta&. p.!Ificieq!llog Pft'I«U ..-raJ 
1XMl"';naUoa oIlbaCclCiAc UN by lba tat 
epa ... 

U. At laue two f~ ahal11A 
acleded by cbt LV. .... pnMOoQl"The tat 
aubjed ah.al.l be Ii_the ~ 10 __ 
the. for _ w..& to ___ the __ wb.Ida .. 

lDOnI~to_. 

U. a...pnLOn ~ '-tacS by u.. 
ptoeooal -r be ~ ~mot_loet.d 
a~ap to '-~ ~ PtiLoi 
ubeelO&. \ 

14. l1w .... .GaJ.I GOt b mnd-ded j{ u.
ta aay be .. IfCW1h be""-A ~ IIiUa aDd .. 
~....tine ~aoa 

(a.c.. 1t2C..SI, ~ C} 
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• If hM.ir IJ'Owth ar IIpparel inlerfere wilh 
.r .. Clnry rll. II-en ther ,h .. l1 be. .. lteted Of' 

,·cd IU .. la .limln.llt: inlelfcn:nec end 
4 aw ... ell.recla.,.- fil. U e , .. har .. Clury RIll 
s:.11 nnl ellelMd. Ihc ICII 1,,1.0;«1 mUll &aU • 

po.ilhT·prHeUft raplnlnC luch u powentd 
•• r·punr)·ine relpitll\an. IU;Jpl:c:d .. ir 
tc1Ipi .... lor. or .. U-coaI .. in4:d bre .. lhine 
' .. pcr.lu.. 

IlL If • lell lubled CIlhibill diffi""lty in 
bn:.lhin8 durine 1!HIlul .. chc OC' be Ih.U b.I 
rer~ 10 • phyaician Inincd in tc1Ipit.lor 
dJ.e •. _ or pulmonary mcdid.nc 10 dclcrtnlM 
wh.ther Ih. IC"lI lubj..cl ClII .... at a 
rccpiralor whil. pcrfonnlna her or hia dulles. 

17. Quelll.lh·e lillnliac ahaU be repe.led 
.1 Ic •• 1 -crt Ih' moalh .. 

la. In .ddition, bcccUM Ibe M .. lina al the 
,""piralM ma, be arrecled, qU41ilalin fil 
IClUne ltu&ll be .. epuled Imnaadl .. ld,..t.ca 
1M lest.ubl«f ku'C: 

(11 Weiahl dian .. 012.0 pound_ ot-. 
(21 Sicnlflc:aru lcdal ec.antna III 11M .,... 01 

th. r"ccpMQ ... L 
(31 &pllkanl deal.1 chantn: Le... _ulliple 

utndklGa without prothnla. or acqu1rtnc 
dean-.. 

{<41 Rec:oaatnactlww ot COUMtlc: 1U1"JClY. or 
{51 MY 01'-' c:ondiUoa th.lma, Int.crf_ 

wilh r.cepiec:e .. all.,.. . 
C. Rcootcikeepm,. 
It. lumm.". or .Ulell results ,luaU be 

maine .. ined ia e.ch office lot 3 ,....,... lbe 
.ummel}' Mall inc:Iudc 

(11 :.I .... 01 tat .ub/ed. 
(21 0.1. 01 e .. una. 
t Nam.e of tat c:oaductot. 

.. plreeon .. Icccad (indicwl. 
IAdwwr. tDOdaJ. aJ.s4 and 'ppnn'.t 

DumtwrJ. 
(51 Tatlaa ap:nL 

Quo .. tilnlir'fl Fit TNt Proo«IU/'fIII 
1. fA:tHlra/. 
I. Th. _lbod .pplj .. Co the nqauv .... 

prncu.re aonpowen:d .ir-purilyina 
~ .... Ion aniy. 

b. 1be employer IhaJJ a .. 11PS _lndJvfduaJ 
who .haUa __ the (UU ..-..ponciiJlUty (or 
Iapl-.al1ac lhc f"MI)U"alor quaalJc.cd .. fie 
~e prosr&III. 

1. lkfilfilion. 
.. "QI&.uUt.ad .. fie TC"lI- _elM tbe 
_u~e 01 u.. errecl1ft11 ... 01. 
~Ior .... 1111 exdudlnl e!HI Imb'-nt 
Illn09pbcrL 1M eHt c. pcrfol"TlM<i by 
fivldlnc lhe C1euured c:ona:nlnCloa of 
;!a"II-.. atn1e La • I ... e dlalllbct- by e!HI 
ncawrcd c::oncmtnllon 01 tbe chalJcnce 
IfCDt lna4d. thl .... pnlot laceplace wMil 
ha aonn.al .Ir pcutI ytnc rief'llCfll haa beca 
-cplac:ed by .. _daUy par{ect pwtIytDc 
~t. 

b. -aww.a.- Ac-I- _ the ~Ir 
:oat«mtn..al Laa-oduccd Into a .... e c::hAmb« 
01""1 Ita conc.Itndoa Inald. aDd-.t.aida 
be .... pLrctor _y be ~ 

Co ""Tee( s..bled~ ~ the pcnoa -nuc 
be recptntw for qu.aaUt«u_ ftc tnCJnc. 

d. -NocmaJ SW>dtnc Po.lUoQ- Da&na 

tand1ac end aad Itn!&he with ."... dawu 
.1ooc the aid.. CAd ~ I~e ahead. 
.. '1'U PactaI" _ the ClIdo oC ~ 

coooratnUoaa..al.id.e with rnp«;t 10 
'de 01 • reop!nl~ lDlel co .. ~ 
. eo. Of" al>ci0«U"e ~ 

l. Apparatul. 
c. /".lr1JlfMnlalion. Cam ud • .odIum 

chlonde or olher oppropnlll. uro.al 
.~nerillon. dilution. and mc .. ourcmcnl 
I.vllenu .haU be u.cd (or quanlil.tI". iiI Int. 

b. Tel' clromlx:r. Th. Inl c:hambat ahall be 
larse enoullh 10 permle aUlnI IUbjec .. 10 
fre.ly perform.U required uard ... without 
clbtribulina Ibe ch .. Uenae a\ICne c:oncaalretloa 
or the m .... urcmcnl .pp .... IUL The leet :: 
chamber aluall h. equipped aacl 0I:IMtIUctid 
ItO lhal Ih. chaUcoa. 'flRe I, .rrectlnl, 
laoC.led (ron! th •• mbienl .Ir,ee unlf_ La 
CXlnuntr .. lioa throc.choue lbe chalftbar. 

Co When 1,..linc air-pwilyiD(l respirelon. 
the normcl /iller or cartridl" .lemenl lluaU be 
f1I1Ileced .ilh .. hl,h ... mcienc:y particular 
niter .upplied by the .. IDe lDeawac:C\&ron'. 

d. Th. Mmpli.na ialtrum.ol ,IMU be 
telucled ItO thel I lerip chart nc.ord _y boa 
m.d. 01 the leel ,~owi", the rtaa aad laU 01 
c:ha1Ianp '1Ifl'1 CIOaun .... Uon wi1.lt NCh 
lnaplreliua aad .xpiI.&1oa .e fie fac:tora al.c 
1 ... 12,000. 

.. 'The comblnaUon o( IUbad .. " _tr. 
purtf)1.nf e~al' (ir .",). chaI.,. ....... 
and chaUenge qcae c:onontnl1oa ta tIM cat 
eb.nabat ab.U be __ .II lhat elM laC tabf«;t fa 
aot ppocad ta IltOtM 01 PEL &0 tbc c:hau....,. 
qeal ae an, u_ duri~ ebe r..unc proceu.. 

l. n. -pUna port on the 1M( ~IMI\ 
reaplClllor.aluaU be plac:.d.ad coa.lN:ted 80 

chae the ... c. no detCClabla Ie.k aI'OI&IId tbe 
pore. • free IIr now I •• lIowed Ialo rI\e 
.. caplllllllna al 11111_ cad 80 th.n II DO 

laterfereacl wilb the fit or JMdClnllaOC» of die 
rapi ... eut. 

I- n .. tne c:hacnber cad tnC "'111 IlIa1l 
pemalilha ~ adminlilarlat tbc ent Co 
obeenc ooe lne IUbject Iukie die chi_her 
cturinc 1M InL 

h. TIM equipawnl .-.1inI tbc c:hallmee 
I~pbcre ah.U cnaiDl.1n tbc ClDC\QRtntfoa 
01 ch.&lJenp lI;cnl COCI.Itant wllbta a 10 
pcn;eul varialJoa (or tbe durel10a of the taet. 

L The ct_1q (1IIIet-..1 ber- all nene 
CAd III brint nconSad on the atrIp chanl 01 
the Laal~nlll\oa -r aot .JWlMd 1 
MalOCi&. 

J. n.. cublq :or th. I .. e cIwnbat 
ab:aolpbare CAd Cor tbe .... plrclor _pU .... 
pan ehaJJ be the .. _ cllametu.laaclb and 
IlUllni.lllehaJJ be upt.a abort u poqib&.. 
The lGIu..e dJam.c1et" Iw,Lac ~ 
by the aanulacturer ahaU be ueecl. 

k.. "The axha ... 1 flow r .... tbe laC charabar 
ah.eU puc throuch • hJ~ ruler 
beroc-e rel_ 10 the roDnI. 

L Whca eodlUl1l cblond. .. rueolla UMd. 
lb. ,..IaU ... bumidlty Inaldol the \act al\amber 
ahaU DO( cxond 50 pcrc.mL 

... Proo«furallUqui~" 
I. The ftillna 01 haJl-cnuk f"llCSlil"elote

u.a..Jd be .t.at1ed wilb IhoM MVLnc muJl1pl.e 
&Un and a .. aricty ollQ~bIa 
c:.l1ridtet and cam ..... euc:b u tbc t.alA 
eo..ro U4ol. Nac10n M. Scontva.lr M. A-O M. 
01" ScoU .... M .. U .. lilhar 01 tba '""_tllAed 
below 10 &.-u. thaI tbc ~ C. ~ 
.dlualed.. 

(11 Poeiu.,. ~ 1M. WId! tbe ahao.c 
port(.1 blodt.cd. the ocaad ... pc-.-. 01 
ollahl InhalaUoalhoWcl..-la aa.et&ae lor 
MY.n1 ..c:ond&.. 

(21 N~II"tI ~UIW '-' Wilt. tbc Lat.ak.c 
porttll bLacJ..ed. the ..... tlw. ~ ollcbt 

REFERENCE FILE 

lalwl .. llon lhouJd remain c;.onalCllI (or MVcnil 
fCGOnda. 

IJ. A(In-. r.r.cpi~ I. Idlu.led. ehfll •• e 
.u"~CI .h.tlll ..... IIt Ihe faoepiec:c for alle ... e ~ 
1111 nuloI brlo,. conductinc • quail ....... '"' bot 
u.tiot eilbe:- o( Ih. IIIClhode deeaibcd below· 
.nd ulina I~ cUn:lM rqicne dncribed in 
&..1_ b.. e.. d. .nd •. 

(II IlOOmrl 00./014 tnL When uei.,. 
ora.nlc npur CMC1rid .... chI ee,1 lubfcct ,.,ho 
UII ,mclllh. odor ahnuld be unable 10 delKI 
the odut o( l_m)'1 Icce .... aqulC1cd inCa ch. 
.Ir N!lIt Ihe mcMe w1MCl1bic portlona ollh. 
'ac.cplece MCLin I locaUon whJch II 
Npvutcd lrom the tne .. reI. th. enl lubject 
ahaU be Inllruded 10 dON har/hla e)"C"I 

duritlc the lall period. A comblnalioG 
cartrld.ie or canl.let" wilh ora,nlc ".pOC'.nd 
bla;IHfficimcy RICe ... ab.U be UMd wbaa 
avaJlabla lot 1M .,.niculat 1IUIa& belAc 
... &ed. The .... IUbic'c;c abaJl be p"ea all 

opportunilY &0 ameU tbe odor 01 ,-_,,1 
KIlt ... belon tbc talC c. concluded. 

(Zllrril4ltt /wi .. 1M. Wt- ""nc JUah. 
tfndeGcr 1Ua.n. the ... 1 IIIobjed "-aid 1M 
_bla &0 cIecect &be odor ollnUaal tun.. 
(I&.unak: chloride or Ueani_ c.tndaloride 
ftIIULaeloa -ulllballq4Wiad taLa the IIir 
NU the __ ~ portIoaI ol tIM 
rcap&ec. ... L The Cat eubjact ... U boa 
""traded 10 c"-Iw/kla ., .. dwiac 1M 
Ic"It p«iod. 

Co 11M WI' 141hjed .. , eatar the 
qv.ca1fc.cUftl -tine c:b.a.aIt- oaI, U'the Ott be 
haa obtlAiAed _ Ae~ Qe u .. &ad III 
4.b. 0I1hia AppendIx 

d. Wore ehe tubjcd eae .... the Ceat 
c:haabar. I reaoaabI, ,ta.b&e c:ha11anae qanl 
conceatredola IIIcU be ___ _ 11M .... 

chacbar. 
I. IlIIIMd1aeel, after the tubfad ........ the 

test c:haftlbat. tbe dWMRp aecat 
CXlnC8atndoa 1t*de tbe rupireeOtt eheU be 
meawnd kJ .oaure IMI tbe pcaJt peaetnllon 
doa I'QC u.cecd I pen:.nl (01" e baU-.k 
aad 1 pvc:mt lor • MI CacepIeoa. 

l It. ",hie dr..eUc ......... e CIanC»Iltn.Uon 
ehaII boa ob4alAad prior 10 the KNaJItart 01 
~ 

(11 ~Ott r.tre!AIIIc .tnpe fU, IIQ( 0. 
0'YCrtI&h1.cMd for c.atIAc- The Itnpe IhaU boa 
adj..at.d b, tbe _10 em. ~ 
CMIlott.ah&c fil l}pIcaJ 0I1ICnaal UN. 

L Ex.rei .. ~ ... Prior Co mearlDc die 
CQ( cbaJDbat. tbe .... wbject abaU be JI .... 
~ .. I~ .. La Mi/la.ta pcrlla \be 
tat proc:adUIWC. The c..t Mlhled abeU 
pen-~ roUowtnc tMfClNI. iliUM onS. 
&1 __ lor Mcb lAdependene tNt. 

.. HorataJ &-tJailt6 (NB).. III tbe --...l 
IUAd!nt podUoa.. wilbood ta11dac. tbe ~ 
abaU bn4tbe DOnIIoall, for ae '--'_ 
aLaa .... 

b. o-p B~ (DB). III !be --.I 
1taadJ.tq ~&Iooa!he..bled.b.all do deep 
tx-cklAt lot- al Icaat .- a&I.ao&te pcJMinc eo 
.. DD4 Co 1m- ._t1I.a&&. 

Co TltmiJt6 heod lid. 10 m.. {SS}.. Sta.od..ID( 
.. pl.aoc u.. wbtec:t ahaU olowiy lIaR bl.e/bec 
Mad &0. e6d.a baow_ the ~ 
po.IUoae Ia • ..a Nck n.. b.ad eha.U be MId 
at ceca extr.M pcMIt .... lor ae L-M s 
MOOoDod&. ...nona rot al '-« tar.. ~ 
cycl... 

(hcL 1 t:2C.M. ~ h CJ .. 
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APPENDIX B 

occupational Safety and Health Administration (OSHA) 
Standards (29 CFR 1910.1001 and 1926.58) 



d. Movin¥ hcod up and uown (UV/. 
Siandina in place. Ibe lubjCCI th.1I .to..,ly 
II\OV, h,./kr hud up .nd dawn bel.., .... n lhe 
... I",m. po"lilan Itr.'Sh, up .nd Ih. e,,',,"m. 
po.llion t'noighl down. The hud .h .. 11 be 
held .1 uch ex\rem. po.ilion (or .,Ieul S 
UCOndL Perform (or all ... 1 tJue. campl«l. 
cydeL 

L Rttadin, (R}. The I"bject IbaU re.d oul 
1I0wl)' and loud 10 .. 10 be b •• rd c1url), b)' 
lhe le.1 cooduclor or monilor. The , ... 
.ubj<tct ahaU read tha "raiAbow ,.... .. " at 
1M .nd o( IN. MClion. 

£. Cnmac. IC), The letl aubjecl ahaU 
arilDMC&. llIIile. (rown. and ,.ner.lly conlort 
the lac. IUiIll th. r.cial mu.eclea. CoDlinU. Cot 
alle .. 1 ts.cc.onda. 

.. Ikttd o"er and touch ~ IB). 1M teal 
iubje<:t ah&U bend allhoe wait{ and Ioucla loaa 
&Ad rellU'lllo "pri,lu poailiDIL Rapu. (or.' 
1"'1 lQ MCIIUWia. 

h./D1IIill, in p/oc.lIJ. The l.aI aubied ahaJJ 
p.OOC'IIl ioa In placa (oc ., leul lO MCOndL 

L Normal BNGlhirII INB). SaIne at elLUCiae 
L 

Rainbow~ 

WIMa Ih.a IW1lipl atrike. raindrop' III the 
lit. Ih.a}' act liU a pri.ua and lona I rainbow. 
nw rainbow la a divitiAQ olwbilauplln'o 
1B&J1)' bdu.tilul CIOIOIL n- tab the .up' 
ol • loaa rounci atch. with III path Iaitb 
abov .. and III two enda appareatly beJOQCl 
the hoN.oA. 1'bere la. aa::oniilll 10 Iqeod. a 
boUinc pol 01 told al OM ead. Peopl. 1ooIr. 
but DO _ .vcr flode iL Whea a mea Ioab 
loc ~,hint beyond reach. hla frieod.l aay 
M ia look"" lot the pot ol ao1d al the .ad of 
the nainbow. 

Ii. The '"I .IuU be lumiAaled wheoever 
Illy a. peak peoatration 0CNda S 
pcranl Cor hoell-muka and 1 percenl lot Cull 
lac:epiec:u. TH letl aubJec;t may be ftfin.d 
and relm.d. II two of the ltv. nquind &all 
1ft IatmiA.aled. 11M fil Iha.U be deaced 
IAadeqUCIL (Sec pat'larapla u.s. 

7. CoJaUOUOIJ of Fit FodDn. 
L nw fit CaclOt' delenDined by the 

q IWltitatl VI III la, eq ua1a Ih.a lVetqe 

c:oncantratioa la&ide the rapiraloc. 
b. 11M • v ..... I .. , c:hambct CIOnCIIIltratioa 

ia 1M arithmetk: .v ..... oC 11M tal chamber 
COftQftI Ira tiao al Ih.a bcaUWna AIld oC 1M .ad 
althe taL 

7-1()...M 

c. The .v.,... .... pc.1e C<W\GCQtr.llon of 1"
ch.toUcnge cacnl io.&id.. the rclpinatoc ahAll be 
Ih. anlhm.aIIC ."e"a- pca.k conc.ntrationa 
(at ... ch of the nin. eUrcUn o( tM Inl 
which .n: cnmpuled a. tM arilhaMlic 
.veus. oC the puk conuatrcliGM CoUAd Coc 
each breath dwilll the .... tcl .... 

d.. The nera .. pau c:ooantralioa (or .Q 

exerclM ma)' 1M dll.naiAed P'phic.all)' if 
(heA ia 001 • va.t vartati04 in the p4U 

conoenlraliOM durinc a ~e aJtft'du. 
&'/IIWpretauon 0/ T., ~"'u. n. fit 

lactor lUa,u.nId b)' the quantitativa fi' '"tina 
,h.U be the Iowat at the Ihrac pro&ac:lioa 
(!lc'on reaull\na from thrM lndapeod.Gt 
ICIIL 

a. OiMr &qui~u. 
&. The I. .. , Mhl.a ab.alI 00' be p«1DiUed 10 

wear. baU·m.ulr. Ot' fWIlacepi~.uk If the 
mi.aimUIII fit Cad« 01100 or 1.000. 
na.pecUvcly. CIADO( be abtaiAed. II halt 
II'Owth or .ppanllAtad .... with • 
aatlaiactcxy fiL \.baG they ab.alI be altarwd at 
ftlDOVa<ieo at 10 alLta!A.ata Inl«f_ eoci 
alIaw • aatlailC10ry fit. II a aatWadocy at Ia 
I&.ilI DO( attalMd. «.be tea. aubjecl GUtI .... 
poaitl~ rapUal« -=b at po--.d 
aiflopurifyinc reapIra&Gn. auppUed air 
"",in tot'. ot' ..u~'lh ... t btMtbIq 
appantu.a. 

b. The .... aba1I DG( be cooci'''CIed II there 
Ia AllY bait powtIl betweea the aIWa IAIl tbe 
flCllpMoi N&liaa wMcL 

c.1l a tat IUbtect cx.bi.b(c. dima&ltJ La 
breathllla cIurinc &he lata. aha at be &ball be 
ftlerntd 10 • pIa~ trs1a.ed III rMpInl« 
diMaau at p .. hnoM ,,), nydkiM 10 ~ 
wbet.bar the laC aubj«( C&Q wear a 
rapiral« wbile parlonainc ha- or b1a dutiM. 

do The t .. 1 aubjec:t ahall be Jiyal&he 
oppomWl)' 10 WMt the uaipad rapiratof' 
lot OM .... 11 the r.piral« cioa DG( 

ptoVide I aatialactory lit duriDc aalA&I ..... 
the &al aubjecllDa'l req-.( aa.odw QNP1' 
whk:b aII.a1I be parlcx.ad IaIaedlataiy. 

.. A .... pirator at Cadar card ab.alI be 
laaued 10 the tal aubJec;t with th.a coUInriaC 
Lalonnatioa: 

(lJN--. 
(21 Data al nl tat. 
(31 ProlecUoa ladon obta.iAed tbtoutta 

aa.ch as.nuLadunat. aaodc1 aod a~a1 
DWnber ol rupiAl« tated.. 

<:.-'"., 
31:311-6:'-3 

(tl N ...... • nd lipu.1W'I o(ch. pcnoa u..., 
conducled 1M IUL 

C. FilIAl" u.wd (oc- qualitallv. at q"'U:llltaliv. 
nlluline Ih.U be teplaced w .... kly. w~VCl" 
Inauud brulhina n.i.tanca ia 
.ncowlIlrcd, ar wMa thc leal aS1I11 h .. 
cll,red 1M inllpil), aC th.a fill« aa.adi .. 
Orv.ruc vapoc carttida •• / caoi.tara ahalI be 
replaced dail)' or I00I\ ... if INfI it III)' 

indicanoa of bRakthrouab by the '"t laenL 
10. 10 addition. becallN th.a Na1i.aa or the 

reapirator may be ,.aactcd. quaalitative ru 
.... Iiq ,haJJ be napuled immediately wbca 
the le.llUb~ b.u a: 

(11 W.i"'t chana- oC m pou.a.de 01" IDote, 
(21 Sip.ilicanl facial tc.arrina iA the ..... at 

the faoapica .uL • 
(~) S!&niflca.nl deat.1 c:h&Aaea; La.; multiple 

axcrac:tiool whhout prothaU. or acqWriAc 
dcallUft, 

(41 RecoaatNctlve oc ClQUWc\c 14&1pt)'. 0(' 

(SI AAy olber ~UoQ that IDoIr IAtarf ... 
with C~ MaJ.inc, 

11. &ootdu.pif16. 
A IWIIII\I")' 01 all laC I'ftulll .uu be 

.... lgI ...... for l ,..,.. The IUJI!mIIJ aba1l 
badudC 

(1) Name altat IUbJecL 
(21 Data 01 tatiAc-
(~I Name 01 the teat ooadl"Clar. 
(41 Plt fadDn obtaiAed haa nerr 
~tor Ia&acI (iodk:ac. _afaaurw. 
IDOIW. aiu aM approwal ___ l. 

Af. H· D .. 1"18 II t' Heel 
Q d .~ Neecfs' ., 

Thia mudalory .ppancflX coatabaa the 
...tk&I q..wjMn.lralb.al DMt be 
Mmin'.tanct \0 all employ.. wtao are 
upoa«ilo ubaa&oe. U-Uta. &AtUpIa,wta. 
actlnolit .. "" a mcbiAadoc 01 tbeM aIAen..Ia 
allow tbe Idiea Ln.I.IDd wbo wW 
tbera(are be IaodwIed Ill .. ~I 
IIMdIcal ~ II"OIR& Put t of 1M 
Ippandb: CIOGtaina 11M lnltia1 ~ 
Q-tdocnalra. wttk:Ia -c be ob.Iaed lot all _au.. who wiI1 be CO\'a'ad by the 
...dical1UlYai14a.oa c.q""-ta. Put 2 
Iadudet 11M abb.nlaled PeriocticaI ~ 
QwackrMil'l...ea IIIMt be ad.!a!a&and 
10 all ~ wbo an ptOVWied parioc1kI 
IMdicaI na&lAallDGa uodcr the Dedical 
IWIWiILu.oa Jl"OY~ ol the alaAdarc1. 

. • 

\ 
\ 

• 
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Appe.ciU. , .. § tlJU .. $4-~ ...... 
O' ... iflutioa 01 a..8( aoca~m.
M.eodA Icwy 

1 .. 1 Che.1 rocnllftnuvraml Ih.1I be 
inlerpreled and cI .. lificd in .cco.u..nu: wilh 
I prorcIIIO(\.lIy .CClpl.d du.ifiC-IIlinn 
.y.lf'm and recorded on • Roenl~f'n"lrllphic 
Inllrt-Ia'ion Fonn. 'Funn CSD/NIOSII IMI 
u 

(t I i".., ;\ll('enosnm •• huU be inlery'ltclcd 
end clau&ficd on I,. by • B-reeder •.• booIn1 
elilibl./certified radioIOlli.I. M .n 
upericnc.d ph)·.iciHn ... ·ilh known nptrrtlw 
III pnnunoconiOHL 

(cl AU inlCfllretera. whe:\e\"et' Inlerprell", 
c." .. t roc:ntanlOSTaml alade undllf' Ih!1 
accllun. ah.1I hIV. inlmedi.ldy .nillOul. (M 
rerereoc.c • compl.le act o( Ihe lLO-U/C 
1nll('l\IIlion.1 Clu6iflC-II'llon or R.d~raph. 
(M Pnevmoconi_ tIleD. 

App.adlx r &4 laLa-\\" oR I'ncticlM aDd 
~ Coa&ro&. rOl' Majar ~ 
a-a&.. a-.u-. • ..t D •• mlirJo. 
c .... ltt'.. I NOlI M.ncHlOI'J 

Thi. le • _ndMlury .ppendlx 
cSe.ilP*110 ptoYide I"idelina 10 a.tist 
.alplO)'~ ill cocnplyinc with lhe 
rwquitemcnl. 01211 O'R le2UI. Spec:ilkally. 
thi •• W"ndix dncribn Ih. equipcnent. 
/Mlhoda. IIId Pf'OCIdurn lhat ahOlild be uaed 
III major .. bnlCM tcmOnl JHOiccta 
coaduc;lcd 10 .. bele • tIICOlI1lzad •• boaIOi 
buatd 01' In pn:p4Iralion rur buildin« 
renonlloll or delllOlllloa, Theee prol-da 
requi ... lhe COIlIIlnIctioa 01 oq.live1l ..... ure 

\... ....JoCIII~,.ry enc.IoNra 10 conlaill the ubealOi 
_leriaI .nd 10 ptayenl the expOlWW 01 
bysl&ndcra and oth« employ_ .1 the 
worlIIlIL Paravapb (e1(1I1 or lhe .1.Rdatd 
requ1ta lhal -••• (WlhcneY .. r ... lblL lhe 
employCl' .haU allObliah DC'Jllliye-pcaaww 
eaciOlutft ber_ c:oaunencina ube.w. 
RnIOY.L domolilloo. 01' nrnovalioa 
opentiona. - Employwra ~Id .Go be .. w .... 
thet. when oonduc;tlnt •• bntOi temcrY.1 
JHOJ«.1 .. lhey _y be requited under the 
N.lional Emiuiona St.nd.rd. (01' tlaunlou.a 
Air PoUatanll (NESHAPSI. 40 O"R Purt 11. 
5.abpoArt M. 01' EPA resu\.1I0CM ""dar the 
aut W.lct' Act. 

Con.trvcIlOf\ or a nqatJYl-jII"a6UR 
endCMW"e I. a .Impk hullimH:Onlllmlnt 
pc'OCX" IMI tcqlljrn C-llre(ul ~tllllon .nd 
CJt.CCIIlion: ~. illhe prucad ........ below 
.... roHo...-cd. coatnGlon Ibou.Ld be &MIIred 
of &Chl"";n,,. lamponry batricMde thai wtU 
prolect employeee .nd olilen oul.lde the 
encIOIW'W rrom upo.un 10 "~OI and 
minimi" 10 the nlenl pouIbi. the expcMUIW 
of labalOe woaRIft"I I~ the b.ni«' .. 
-a. 

TIM equlpmcal and m.almu. requ~ 10 
00C\I1NC1 Ih .... bamcra .,... .. udily .nll.u!c 
aod ... dy inti ailed and uecd.. In addlllun 10 

an tnclu_ure around .he remov.1 aile:. th .. 
• Iand .. rd requlrel e:mploye:,. to provIde 
hUlalle r"Cllilin th.1 en.un: th"l I""'r 
.. bellol conl.mlnllied e",plo~ do no' 
Ie:ne Ihe work Ii Ie wIth .. bealoa on Ih«ir 
personl Of" clolhin&: Ihe c.unllnlcllon or lhe .. 
r.lcili,iu i. ,,110 ducnbod IH!low. The II cpa 
In Ihe proce .. or JlftP4ri"l the .abnlna 
remo"el lile. bUlldin,lha eadoau.... ... 
c:on.alru<:lin, hniene rAdlil,"- removMc the 
ubnlo.-conillinina cnuicriML .nd tt'llcwl". 
1M .ile IncllMlc 

(11 Menni", Ihe remonl protect: 
(21 Proc:vriq Ihc lMCC ... ry maletlilla.nd 

equipment 
(31 Prepari"l 1M wuck .rea: 
(41 RemoYm,lhc .at-Ia.-am .... lninll 

m.ltori.l: 
(~I Clellni"llhe WoR. "re..: and 
(III Oiapna\nc al the .. b ... eo.-conl.lnlnc 

w .. t~. 

Plunni,,¥ the Rt'mf,rDI Prvj«l 

1M plllnniai al .. " utc.IOI ~:al 
projcd it ailicillto compI.llq 1M JWOjact 
.. rely .nd COS( .. acdlnly. A wrlllall 
u~ remoyal pIaa abcNId lie praparad 
thai dnc:rilwt the equi~t lAd pruccdwa 
lluat wiU be uacd tNouaboal Iba JWO/ect. 11M 
ubHloe ab..lftMal plan will aid DO( only Ia 
eucutJl11I the proJ-d ·but .lMIla cocnpI)'I", 
wilh lhe ftPOrtinII requl~l. ollba USEJIA 
.. balOi flllUhltJooa (40 CFR 11. Subpart M). 
which aU rOl"peciJIc 1nC000000UOft. auch u a 
dncripllon 01 conll'lll methoda aod COG,"" 
eqllipmenllo be uacd.ad the dlepoMllilca 
the conlrwctOl' ptopoMIlO _ 10 dYopoM al 
lhe aalJlllOi caahlia\nc ... '-i.1&. 

llwt .. betic» abillemmt plan ahcN1d 
conl.io the roUowina lafanulJan: 

• A pbf1l\ca1 detc:ripl\oa 01 the wwit arc..: 
• A d.ncriplion allhe apptOlllmale --.at 

u(1N'-tiallo be maoYad: 
• A achadula fOl' NraInc oa aad _Une 

ulattna ftIltllatloct ~1G18; 

• PeI.oan.1 bnf-~ 
• LtbcUnc (X'OOIdura: 
• A detaip410a 01 pat-.! proC.edlYe 

equlpcDCftl and dotblna 10 be ~ by 
~ea: 

• A deKripUon or the Ioc:..I au..,* 
Ycnlilltlloa 'f1Ilama 10 be uaod: 

• A de.atp(lon o( wwit pnclioM 10 be 
obwrYed by an~yca: 

• A dacripUon allbe awtboda 10 be a.eci 
10 remova the ubal~ _\.arial: 
.• 11M _It .Lac al"I 10 be UMd: 
• A dHaiptioa allbe -wst &a tt. -.d.t 

Ih. end oilhc ~ 

• Iua.., -'Iorinc pi.-; 
• A d..criplloa 01 the awthod 10 1M I...d &4 
~ wu4. cnal.ari&.l: &ad 

e 1M Iocallon althe d.ap .. '--

REFERENCE FILE 

/.to/flnn/. nnd E.Juiptr.ttnt Ncct!".ary 'III' 
A~/"" Renta.·of . 

I\llhoullh Incii\'idunillal,e.lol remu,· .. 1 
projC"C11 VIIt)' in lerma or Ihe ~uipl1\('nl 
required 10 .oc.umplilh Ihe remo",,1 oC Ih .. 
awleri"L lOme equlpmenl end mele,;"I •• re 
COnImon 10 mOil •• bcaloa ... monl 
opcr.liOf\L f..qulpmenl .nd maleri.l. Ihlll 
Ih .... 1d be ... ihlble .1 Ih. beainninl or each 
project Ire: (tl roll. or polyelh,.lene _heellnc: 
(:1 tulle or -",y duct I.pe or dear plnlle 
tapa: (11 HEPA fillct1d ncuum(aa: (4.1 tlEPA· 
ntc.t'lld pcx1abl. venlilallon ly.lem(.1: (~I • 
wetliR4 .... nl: (SI.n line .. Ipt'IIycr. (71 " 
pcx111b1. thaw ... ""U: (al 'ppropriale 
rnp(ralun: (III diapoubla coyer.lle; (tOI . 
liane end I .. bel.: (t tl pre .. prinlcd diapoul 
baas: aod (UI • manotnelar ftC' pn!uu", 
aauac. 

Roll, 0{ AJ/t~hJ"/- Plo.tic and Tupo. 
Rolla or polyelhrlene plaltic (Illnilin 
Ihlcknc-aal abould be a"aa.blelo con.ltud 
the ubnlOi reaaonl cndOlUl'l .. nd 10 lI:al 
wtndowa. doota. nnUI.Uon .,.Ieena. w"U 
penctr .. llona. end c;cIUnp lind fWon 111 the 
...-orit ...... Cntr duc;t llpe or de., pl""tlc 
tape Ihould be ued 10 ... Ilbe ~ al the 
pl..atk aad 10 ... 1 Illy hoIa '0 the plai.Uc 
endnaura. Polrctllylene pl •• lle aheottln! r"," 
be purch .. cd in rolla up 10 lJ40 ralln widlh 
!&.lId up 10 100 ract 10 Ic~ 

HEPA·FiltnwJ \'OCIIWI. A HEPA-fillcrad 
YICIIUIII le allCftlWl fOl' clcaninc the W«it 
ern af\cr the ubatoe hu beea rancwed:. 
Such YKlUlQII .... dnlpad 10 be UMd wilh • 
HfllA (1I1ah Effldcncy Pwtk1dale Air, fill ... 
wblda le apeb&e ol_-int 8U7 perc:eat or 
the ubalOi patUclet &0.1'" llir. VIIricNa 
11_ aad capadUoe 01 HDA YKUWSU .... 
a\"lll.bk. Cae _WIICI\II'It. NiUlak 01 
~ Inc. e. producn tJne InOdcla tlwIt 
ra".. Ia apedl, froaI US .. Uoat 10 17 
plloae (_ FIpra F-l). All alit-. IIIOdda 
.,.. portable. .ad aU be .. ~ hoea C-llpabl. 
01 rnc:h.Lac oul-or·lhe-we, ~ auch u 
__ .bow ori11Ac tllct. bebInd "'pea. etc. 

1WtovM..ur nJtrotJo. S ....... A part.bI. 
_t.UaUO. .,."-le IMC8INIJ to enale • 
IIC'pUw ~ widWa the ~ 
rawmLI eedOIwe. s.da wit .... equipped 
wtl1a a llEPA fill .. and .... ~ 10 
....... nd deaa U. alt lnald.tIw andOAN 
belore nha..-Una II 10 the outd4e ol the 
aadotuN (S- f\cuft '-1'. S,..... 1ft 
ayallablc rroc. ..,...,..a aaaaWadVWL One 
ww11«. t.Ucro-T ... ", lnc.. • !au lwo 
_lil.doa oWII tkal,......1n C-IIt:.clly rroca 
100 oabk roat per ~. (0'),(1 .. t.7OO 
c:lol Ac:c:urdlac 10 the -..-iac:tww" • 
Utcral_ MIcro-Trqa • l1li111 row pa.rricJe. 
al CU IIIkroa Ia .u. wttt. .. e~ 01 
....,. ~ 11M aanab.r lAd apedty ol 
a&u raq..u.d 10 W'lAIIIaIa aa encJo.ure 
dep.od _ !be __ al liM ..... ICI 1M, 

...ut..'-ci 
.~.b..de__ oW .-e-:- do. __ ~ 1_ 

_ 'cd .. Iar .... 

('-- 1 t2II...U.. A41,. •• 1"1 

, .. 
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Ircl. ~ .i- . d.r.k.. chlln. !'Up. .nd ltabl 
fi"lur~ .. 10 ~fuunr Ih.lthne objecta do nal 

ml conllminaled wilh ".baIOi. When 
oyabla obiecta ..... coniamiMled IM" ..... 

,u.pc:<:ted ol be"'1 cont.mlnlllaQ. they ehould 
be Yllcuumed wilh • HEPA v.cuwn lind 
deaned ... ilh amended w.llIf". WIlli •• they are 
mllcU of m.tarililthill will b. cUmqed by che 
wIIIILnt ... nt: wlpin. wflll pl.lft w.let Ia 
rKOGUMnd ill IboN ca ... where emended 
walCf" will dll-.. 1M objecL a.Cor.ch. 
.. bneo. ~1I1 work bejin&. obJec;1a dllll 
CIInnot b. recnO'ted lrom lhII won. .re. 
ahouJd b. COllared with • &omit·lhick 
polyethyl4tM plulle ',,"lIna lb.I III NC1U'Cly 
liped with duct IApe 01' plutle lipe ~ 
.chI...,.. an IItr-tlcbl IoU! uowuI the obJect. 

Ci:Nuu1.lCtirll tM EttclOMUW 
W1wct aU obf-cta h.". etl. beea' realoYed 

fronl the won. arell or CO¥a'Wd with plaaUc. 
aU penetralloN oC the floor. wall .. &ad c:elllq 
ahould be Milled with .. mil pol,albyknc 
plaalk and IApe 10 JII'1IYft't airborne .1bec10i 
frotn naptnc lalo are .. OQINGe lhII waR 
...... oC &ora locfainIla cncU vauad the 
penetnlton&. PaMtnUoaa dull reqcJre 
M.u.ac are lypir'Uy loa.ad .,.,. .. tt etectric:al 
cooduJta. Ialephone wVea. .Ad w.t .. eupply 
.nd d.rei.a pipe&. A ~. enlrmce 10 be UMd 
lor ecca. and ..,.... to the -tt ...... thouId 
be Mlccted. and all other doon &ad wIadow. 
thoWd be _!.d wilh IIIpe or be COWNCl 
with kill polyethyl .... plutJc: IhMllaa &ad 
-=wwIy teped. CGYerina wtodtnft &ad 
1/II1DeCIIMCI'J cIoon with a lay .. 0( 
poiY"lthyi.M bcCore cowrilll the walla 

kin • eecond La,.. of prolecdoo aDd 
time 1ft Iutallatloa beeallM (t ~ 

m.uDbcr 01 edtu tbat awat be ad aad 
1IIpe4. All other eunace. euda .. eupport 
c:alumne. Jedeee, plpee, and other au.n..c.. 
~Id .leo be Cln'ar.d with polywtby'
pLuUc ~ &ad IIIped before the ..u. 
Ihc_",- are c:oaaplcteIy CIIn'Wed wtth 
1lMeu.,.. 

tmtl a thla layw 01 .. , ..... ". .&odd 
be ..-PC! aloac the top of all wella 
~ the eu.Ioeed won..,..., doee to 
the ~ IAlmac.. aad ala,.. of 
pcXy..tby(cM pl..de "-Unc Iboulcl be IltICk 
to thJ,e edb I 11". and 1IIped. TIM entic. laMde 
IUlfACIM oI.U wall.,.... are c:aY'WWd IA dt.le 
"lUI« • .Ad the lhMuaa ont the w.u.. la 
cx~ ~ the &or .... lIAdIlt....u 

III the owl« of the ....... wben II la IA~ \Q 

ron'll • ""ale la)"llf" mm.len aI encutna 1M 
enllre room uU1)ll« 1M ceUl~ A final 
larer of plllltk ebHciac I. thea 1.1d .0'01II 
the pllllClc-covcrcd noot" are. and 119 1M 
.... U. 10 II leval oC Z Ceel 01 eo: thla layer 
proYida • eec:aad protecd" Layer of plaede 
"'"llAI OYet the noor. wIaicIl CII4 thea 1M 
retnOYed aod dhpoMCi oIa .. ny .n. ~ 
ubeace»<onllliAina _leriaI dIIIt.... • 
dropped 10 th. 600r baa be. be.-d .ad 
~cd. 

Bui/din, ·HYJ'.'" Frxiliu.. 
l'vllvaph (JI 01 the IlneIIlIIAdud 

..nd.al .. thai _plo,eR bawolnclla 

.. balOi removal. demolltl-. or reaontloa 
openllona pnrride their _plo,- with 
bnJ- radllu.. 10 b. UMCl to dec:aal&lll!aalll 
.lbecto.eapoaed warUn. eCf"lpcMnt. and 
dothlnc befor. web _pIafeea * .. tba 

REFERENCE ALE 

...on. ....... n... d«xJalAmLa.ettoa l.dll1loa 
00C\Ii.1 ol: 

It) A dua chane- rooaa: 
(11 A abowwr. .nd 
(31 Aa equipmenl room. 
1M c1eu ch.nae roocn i.e an are. In whids 

emplor- remer". lhelr .1rHt clalhn and 
doG \helt rt.ptrtlort .Id dllpoHbl. 
pro«.cllve clothl"" Th. cI.an ~ .houlcl 
ha". boob OQ the wall 1M" be ~wpped with 
lock .. rOl the etore .. or waR .... • clolhln. 
&Ad penonal artId ... ulnl diepo6llbla 
conraU •• nd to_I. CIIA.Lao be alated IlIlhII 
cleaa chaAp rooaa.. 

The ahoww ,hou1d b. conttpoua wilh balh 
tiM cI.u and dirty ch&a .. rooftI (_ Fipre 
'-3) and aboWd be I&Md by .U wonr. .. 
&.nlna tba wonr. .re .. 1M abower .bouJd 
.t.o be UMd 10 cI •• n •• bnco.omllllll1Aeled 
lCIulpcacul &Ad _t.nala. aucb .. the 
outlidee 01 ubnlOi wul. be.p aod heAd 
t.oola UNCI Ia the relllO .. 1 proona. 

a- CPA U&.w...... W .... '1 • I ~(Il'A,....."....,. 
"... .... c-..., "'-ell-'- .... ..,..... ,.aw. 

-tt ..,.. eadoaur&. l'oro lqan at kill 
poIywth,\aw plutIc aheettnc tb.ac .,. DOt 
IIIpN toettbw tro. I doub&e n., or tMniet 
bct_ the ~ ~ ~ tbt-tc 
...... ud betw.c the __ aM 1M daaa 

cha,... rooaI (- 1\ture '-4). 

tOl 
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• Appropriale work p,..C1lcc, .,..1LMd; 
• Nece ... ry prolKliv. clolhlna and 

. menl arc UH<t and 
ppropriala dcconlamin .. llon pl"OOlldurea 
Inc foUo-.d. 

C/t!:GIlin_ lJI. Wort AIlIG 

Aflef" aU of lba ubealo,-<onlainin. 
malenal ia rftIIovcd and .baaed.. lb. anli,.. 
work a,..a IhouJd be cl.aned WllillI I. free 01 
aU vl,tbl ... ba'IO' dUit. All lUd.on froaa 
which a,bacla. h .. been ,..cnoved ,houJd be 
cleaned by wi,.. bnuhiRl the lUdaen, HEPA 
WlCUIlln"" Ihn. ,urlcce ... nd wipiRl tMm 
wllh CllMnd.d wclef". 11M lnaide 01 the plullC 

enclolurw Ihould b. vecuulllCd with a HEPA 
vacuum and wei wtped u.ollllh.e ... I. DO 

v;l ible dual 10 Ih. mclCMUA. p.nlc::u1ar 
allenlioR ,houJd be liVeR 10 unall horimnlal 
.uriaeet .uch a, pipe .. alactric:aJ oonduil .. 
I ich l&, and ,uppon I,..ck.a fot" drop arillncs. 
All ,UGh .urlaCH ahould ba "- 01 vi.tbt. 
dUll !Nfo,.. lb. final air .. mpt .. an 
colleclad. 

Addilional .. mpU", ahould be concNcce4 
lIuid. tIM eacla.un .fler th. cl .. nup 01 ~ 
work .,... baa heeo c:ocnpt.,ed. 
Approximately four ere ... mpl .. ehoWd be 
collecled fot" .ecII 5000 8qUoIft fNt of 
cnclotunr anI. 11M ~ IhouJd DOt be 

REFERENCE FILE 

dl&m&ntl.d Wlleu lb. final "",pIca .bow 
.. baelCM c.onc:.oIRUo". of I ... lban tIM fInat 
,WIdard'. cction Incl. EPA recocnmeoda 
Ihal a cleerll1cc IlInl ofcun (fcc ba achieved 
bafon cleanup i. c.onald.,..d compl.le. 

A cI • .,..nce c:h«:kllall. aft .lfecUvw 
_Ihod of auun.,. thai ..u ,urlaen an 
adequalllly cl .. tMd ud Iha aacloaure ta 
rMdy 10 be dluaaalkd. f'Icun F-'I .bow. • 
chadtJial thai CAll be uted duri", tIM flMI 
laapecdoa jib ... 01 ubMla. .balameat. 
1'aIOVal. ot" ..-.alloa opentJocu. 

final Inspection of Asbestos Re.oval. Renovation. 
and Demolition Projects 

Date: 
Project: 
Location: 
Buildinq: 

CHECKLIST: 

Residual dust. on: I!.§. H2. ~ ~ 
a. Floor e. Horizont~l 
b. Horizontal surf~ces 

surfaces f. Pipes ---c. Pipes q. Ducts 
d. Ventilation b. Reqi&ter 

equipment 1- Li:qhts 

FIELD NOTES: 
Record ~ny probleas encounterud here. 

~IHAL AIR SAMPLE RESULTS: ____________________________________ __ 

Fiqure P-7: Clearolnce Checkliat. 

WI 



CONSTRUCTION STANDARDS 

endut .. rc.. WhcR<ver poa.ILle. Ihe ......... Iu. 
ohouJd 1M removed lind pillud direcllr inlo 
b" •• Cor ditpot .. , r .. &har Ilwn dropPIOR lhe 
milierillilo &ha flout and plckina up "II u( Ih« 
malcn,,1 when &h. remo .. ,,1 i, compl .. lc. U" 
""nilic.anl «mounl of lime el«p"," bel ... "n 
&hc tim« Ihlll the: IIWIe:rial i, remo .. .:<t lAnd the 
lillla II ill baaed. the: .. beitOI male:rial i. 
tilely 10 dty OUI and gcne:nlle .. b.ula.-Iade:n 
duat when II i. di.lW'bcd by peoplc worlUna 
.. ilhia the .~o...,.., Any .M,loa-

cuot.aunated ."ppl1H IU1d equipment Uuot 
caMot be dccontaawwteci ahouLd be 
di.pouc:t oC in prot-I.baled b..p; 'WGLlIn thLa 
c.aIC8<lI"Y includ. pwtJc thftUna. dl&pcMabLe 
wor\ clothinc. reapit'eICit c.attndpa. add 
wnllltl1inalcd .ub •• "r. 

A chc:ck.lill i. ODe oIlbc tDOaC «aecUv. 
1I'Ie:1hodt of enauriq ldequal« 'UlY«Ul&Ac. 01 
the inlc:gril), oC aha aabe.loe l'enwrn.l 
e:acloaUl'e. S&ICh • daeck.lillt Ia ihowu Ia ~ 
f~ Pillinc eMIt the cbec.IWac -.!,.. tbe '"&ion In, 

... 
Asbestos Removal. R.novation •• nd 

De.olition Checklist 

Date: Loc~tion: 

Supervisor Project. 

5-212 
31:3116.25 

o( ...ch .hdt 10 which uMelCM f'em4val ia 
IMina pcrlonacd WIU '''rvelo docwBenllh.&( 
IU the necaeuI"Y P"tc.&ulioQll will ba laUa 
dwUla &h« .. ba.to. removal worit..1N 
ch.cklial Q)Q1..w enlri ... (CIt CAa4Irinc tb.at: 

• Th« wGrit &.re •• nclo.wc la COGIplcl.; 
• 'The aqallv~ .,.tamla in 

opcntioA: 
• Neon&&r)' Iicna add WHIa .... I&Md: 

Work Area (sq. ft.) 

I. Work site barrier 
Ploor covered 

Wall. covered 
Area ventilation ott 
All edg •• sealed 
Penetrations sealed 
Entry curtains 

II. Negative Air Pre.sur. 

III. 

HEPA Vac Ventil.t10n sy.t •• 

Signs 

Constant operation 
N.g~tive pr •• sur~ ~chleved 

Work area entrance 
8aga labeled 

[~. Work Practice. 

v. 

VIr. 

a •• oved aat~rial proaptly ~Qg.d 
Haterial worked wet 
HEPA vacuua used . 
No saoking 
No .atin9. drinking 
Work area cleaned atter coapl.~ion 
P.raonn~l d~contaalna~o4 e.cb 

departure 

Protective !qulpaent 
Disposabl. clothinQ u •• d on. ti •• 
Proper NIOSH-approv~d resplra~ors 

Showers 
On sit:8 
P"Unct.lon1nq 
Soap and t.owels 
Used by all personael 

Piquee P-6. Checkliat: 

Yea No 

-

--

111 



CONSTRUCTION ST ANOAAOS 

A"~,, C 10' lClLS&-Won.. f'T...::tOc.. 
and EA~ CooIro4. lew s-.II-~ 
Sbo<1-o....tioo A~'- R_"adooa ...... 
,.t&iDt~Ac""i~~ 

Thia appendi" I. ROt mandalOry. In ltul 
cnnwll'uctlon indu.IC)· l'mployen may chooa« 
10 c.omply ..,ilh all oC Ihe twquircmcnl' oC 
O~ 1I\'a linal rul. CO(' occupation .. 1 npoau .... 
10 .... ..:.10 •• n Ih. CGCUIn.ct.oo indu.lry. 
I lv.za...sa. Ilowncr. empluyen wi~i", to be 
t: ...... mplcd Crom th. require menU 01 
poIr"l'"ph.(eIl6Iend (OIZIIill(BI oC t la:a...sa 
ab.n CGmply with th. provi,i4u oC thie 
IIppundix WheR pcrformiaa .IMU·lCI&le. ahu~· 
duroelion renovatiCIR 0(' lMintel\lUlU 
• em·ili".. 05111. enlicip.ln 1b.1 emplo.vlII"I 
in Ihe ok-ClriCill CIIrpenlly, ulilily, plumlJi~ 
IOIId IntHiO(' CGcull'uclion tnedet lII.Iy wl~b 10 
e\, .. i1lhemMlvn oC the IiMI .llIndHtd'. 
u.mpliocu CO(' am.II-.cale. abott-duletlon 
n'RO\' .. tiOCl and lIIeintenance uparat\una.. 

~/;n;t;1JII 01 SmoJl~/G, SJIOit·DulOtH'n 
Activit;n 

Fur the PUll106" oC thl. appendix. 10\1111-

.call'. abuc1-GlUlltioa nII\Ov.IiOft and 
!WIinlen.nee .ctlviU •• Itw l.aIta auc:h 48. bul 
nol limiled to: 

• ReRlov." or .abe.toe-c:onteWIIjI 
in""I.lliOft on pi.,..: 

• KelnGv.1 or IaUIU qWilRI1IlH ol .. abHeu.
c"nlllin1nllnaW.!ion on beelM 01 .. bo"41 
ccilinws: 

. , RoplllUlMRI ur "" .al~:'lua-<OnUlinl", 
IIIIL.I CIR • \1;£1",,; , 

• lnatlll~lion ot remonl o( • lii\0i11 MCfIOQ 
or dC)'wull; : , 

• lcul.U.liOft ol.lcc:lncal CORdw .. Ihroqb 
or proltilllAle 10 .,betloe-c:onl.iniaa ' 
mlllcriulL 

Evidence In lb. recOtd (Me the Sucnmuy 
.nd Explanltioc1 aeclion 01 the preacble (01 
poItull1lph (I). Melhoda 01 Cocnpl1uce.IOI 
.~r.c cit.lional auaeat. l!utl 1b • . 1&AC or 
c.ortAUn enainecrl", and worit pracuce 
cuntrol. ia Cllpable or ndlM:iaa eGlptoye. 
upowrH 10 ube.loe to level. below the 
final atlUldard', .cUoa levei(Q.l (Icc~ 
S«vual COCItrol, .nd woR pncllccL u.ed 
eilb« ainaly fN In COCDbiAalioa.. CIIG be 
employed clrecllvelylo MUC8 albctloe 
upo.utU dun", amlllI.mainlenance end 
renovalioa opuationa. n.... Includ« 

• W.t melbod.: 
• R.eCDOv.1 melhoda 

T-IG-eI 

-u .. of CIa- b.&-
-/{aI1\Q\,1 ol ,,01.1,.. ut-a. huul.ded 

pip« or tUUCtW"M 

-u ... ollllUl1 .. oclluW'M 

• EndOIUA o( .. butoe m.lerl"la: .md 
• """inlaMnce prolf1llQL 
Thl ... ppeodilt d .. cnbc:. \hue contrall .. nd 

won p,."CIICCI in d./.Il 

Preparation o/Ihe Arwa IkIlorw RenUI'OUOIIlN 
Moilll~lI~ ACli"ili.. ., 

Th. linl .tep In pnlpennc ta pelf_ • 
._U·ac:al •• Ihott-dutatioa aabftcu. 
Anon lion oc- lllAintelUll\Ce tuk. ,...erd.leN 01 
Ih. abetelllAlnt method thaI will be utoed. I • 
Ih. remonl rMIQ Ihe work uue oC ..tl oblect. 
the I 111". movabl. IQ prot.ct tbea rtOl\l 
.. belloe COCIlalllinatiOlL Oblecta lhal CIIOa.at 
he removed cnu.t be coverwd cocnplel.ly wllb 
• 6-mll-thick poly.thylene plllilc abMllAc 
beCDA the laR bqina. U objac: .. bay • 
...... ady been COClI;£1IW'41ed, lhe)' Ihould be 
thontUllhly cl.aned with. Hi.h Elrid.ncy 
Plutlcul"e Air IIlEPA) I1llcnd VtlOlWII 01 be 
wet wiped btofo ... t1wyltw nICDOvad fr'OIII aIM 
worit ..... ur comp&.tal, eacaMd III lbe 
ptutic. 

Wei MclhDJ6 
Whenever ( ... alb ... a...d ,..."u- 01 the 

alM.lernmt lIIethod to be iliad ( .... l'IIIDOvaJ. 
cDdu.ute, UI4I of &love bqaJ. _I _tboda 
muat be I&Nd duriaa 1mM1l-ec:ale. aIwwt 
dun"iua mliiatecanCII &ad r-v.Uoa 
.c;(iyiU •• IhIIt invohro dt.twblaa aabeata. 
C04It.en.iq _taria.I&. Haadl1na ubM(oc 
_temla ... it _ ollbe -a ... Iiable 
INllhoda or au&Itinc ttu.1 ubatoc fiber. do 
IXIt become .~ and tJU. practice IhoWd 
lbenr_ be ua.ed wbooev .. ( ... libl&. ~ 
diKl&lMd in the SwIunaty &Ad ~lloa 
aectioa 01 1M pnaCllb&a (01 P;UW,,",~ (&J. 
Methode o( Cocapl\ance, wet lIIethoda caa be 
uwd In lhe l .... allllAjoril)' 01 wGritplaoe 
.ilwotiona. Only ia CllNa wben ubn&o. 
won: 111",1 be perlOtlMd oa Uw ct.aricaI 
cquiplllAlat, oa IIv. 11_ lIMa. 01111 ou... 
ar1l&a whe ... watar wiU -tou..1y cL&.mq. 
malerillll ot equlpnMQt lllAy dry NmOYILI be 
perfotaMd. Amended w.&.- 011000... 
w.HiIIe ..-1 ahoWd be awU-i b, _ 01 
an .ir ....... )'er 10 IIWal.III.I&e lbe ulaQl to 
wllicb tba uOato.-cDclta101ac _l«ta1la 
dlalW"bcd. 

AIbe.t06-COllwniac IllAtacWa IhouJd be 
wotled frwa !he Lalt1a tioa 01 the mala&oaA&Ac:e 
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or nrnovallon opcnolion lind ..,eHina "Rentl 
.hould be u&c-d conlinWllly throuAhoul 11\4 
... on. poant.<i Iu enaur. Ih., Iny dry ub.IIO" 
I:'InWJ\jnl m.ater1 .. 1 "poNd in th. coww of 
the ... on I, ... cl .nd nrmA.!n. we' until fL481 
uiepoNtL 

Rr.mol'o/ 01 Small Amount 01 Asbata. 
ConlJJirunl Mo,~iah 

Sevend methode CIIn be UHdlo .... cnove 
ImMU .. IQClU.llt. oC aabe.lae-conlainina 
mal.ri.l. durint IIMU-ecal ... hort-dUllllloa 
I'IflO".Ua.a OIlMinlftlllGce lua.. "nM .. 
iAclud. the UN 01 alove be ... the ... IDOVa! 01 
&II entire e.boe.lot-<Qverwd pipe ot .Irw:tute, 
and t~ cocutructioa or IIIw-encla.urcL The 
proadUl"ft 1b .. 1 elllplayen cuuat I&AC lot wch 
allb_ opuwUoM If they wl.eh to av.U 
th.lMdv .. of the rlMl rule' •• &.UIptiocu Itw 

dnait..d In IIIG Callow,", MetiCAL 

Clove&6f 

AI diacUNad III the Su.aua.a,y .nd 
£.'(plaA...tloa NCtioa 01 lb. pru.mble (or 
P"" .... ph lIJ. ""'tboda 01 CoIaptia.ac., 
rtidcaoe In the .-d lodlc:ate thaI 1M 11M 01 
pave b.t&t to acloae tha waR ..... durinc 
.... 11-«. abart-dunUoa _1A1eO&ACe or 
reaov.tioa adt'ftu.. will """"t IA "'plAy" 
upoewwa to ubnta. I"-lltw belaw the 
final.taadwd' • .ctioa Mvel 01 o.ll/oc.. Tb1a 
.ppeGdi.lt ~ reqw-ta lor Pave
bq ~ to be loUowed byemp10yUl 
wiahi.ac 10 nell ~Iv .. 01 th. .taadatd'e 
eltOGlp4iooe (01 MCb ac:tlviU ... OSHA a.... 
detumiAed thaI .. -. ol &bae ptocedwa 
will rcd'-'CIIlbe • ~ U-~Iad ........ 
(1WA, cxpoMIWoleaplor-lnvolftd la 
tbeM waR oper-dooe to lewIa below lbe 
acUoa Inel &ad tofU tN&a provide • dqrM 01 
eG1ploY" prouc:tic &quiV.lel Ia that 
provided by COP"ptlt,.,... wida all provtaioot of 
the rlAlll N1a. 

C/O". aa, IMtGUltioA. Clove baaa Itw 

appnP.iIIUIl.ly ~wide timet 64-incIa-
10ac bqa fitUd wi~_ t.Iuoqh whlcb the 
wGrit caa be perlon.d (_ f1aure C-l(AI~ 
Wh.aa properly ~ lad I&Md.lbey 
parm!l warUn to ...,..la ~talJ 1eulatad 
lroaa ch.e aabeatoa IIIdoarial ~ or 
replaced ~ the be&- Clove baca c:.aa tau 
provide. Cluibi", MIllyloetaU.d,'ud 
quickly d1&GI.IItMd l..aporvy -.aU wottr. 
lIRe ~ lkat &. Wul rOl -..1I-ecaJe 
...u..ta. reocrtaUoQ OI,..tQI ... ,.,... JolM. 
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CONSTRuCTION STAND",RD5 

To, Y hw 

bllt llul( CA Q boo ,.. aw:a v.,j ff'04O u.. wIK Ir. .,... 
to 1M di.po • .,j 01 ~pcrly 1f1cw'w C-l{OIl. 

I 
I 

II 

I , 
"ork Artl II CIla ... lo •• 

II 
II 
II 
II 
I , 

St •• 'h. 

II 
II 
I 
I 
I 

I 
Pllnt c 
cyrU f. 

PlllttC 'lllttC 
cyru,ta C .. ruh 

~---------Tr---------~/ 

~ 

Mort 
Ani 

• I 
I 
I 
I 
I 

I 
I 
I 
I 

I 

III _ lAIeJ.""." .uda .. r-..al 01 
~ en- a -U veQ4j1·,,,- ly.&eGI « 
tro- a aIaort '-cd! 01 dud. a PO" bac-, 
DOC be _0-- lacte -ch « 01 the prop« 
Ihape &0 ...do.. the woR .,.... la ...a 
c-, a min '-ncLn-u. c:::a.a boo bW..Ia &IOWIod 
th. CAe wa.. ...!I-eGa1&. thoc1-d",,11oa 
ub..&06 lDailllaA&n.c. or reno<t.Lioa WoR u 
to be pedonlWd (~. c-zJ. s..clI u 

7-10...... 

I 

ClII ... 
100. 

I Cuth.' 
ICuuhl1 
l.uhltu' 
I I 

~ IIboua& 011 ~ ol..-
thkk poIretbr'- plude aIM.c.Iac a.d QM 

be ....u ~ tea r..uia -.cry tea eM 
~ ___ to_-ur. . 

Pew ....... pI.a.. • ~ c:a. be bootlt 
La. IG\&ll WillI, c::loMt ..t.... .. b.do.
ooalAiAil>t d.o.od ~ .. to be ~ 
The eocIo.ut-e u ~ by. 

III ~ pl4&dc ~ to the w1Il1a 
wi~ ... , ..u... .. ~ I.apc: 

:_ ·-.. I~ 

:i i ::i i i o~i 

III c..vannllh4 (to« with pl .. lie and 
,..,.ling u.. plulie co ... nnc ,h. no« 10 lhe 
pluUc on ,h. w"lla. 

(JI x&1inll any pcnctnUQ(\1 luch la plJ'ft 
cw .1«lncel c.ondu,la wilh lape: and 

(41 CotuINClinc a _"II ch.~ room 
I~ppro.u.n.telr 1 rc:.( aquarel m.d. or .mil· 
thic.k polyedlyl~ pl.atic aupp«ted by z
\.oc.b by 4-iac.h lumbel- (the pl"lic IhOC&ld be 
.. lIecMd 10 In. lumber Ilipponi with .tapl •• 
or Ipny adhulve aad I.pal-

nw chcna- .- ahouId be oanl!cuoul 10 
lbe m.I.a! ~ .Dd i. aeceMCty 10 allow 
1M woritcr to veoawa on bi. prolective 
cov....u. a.ad I'eftIOve the. beroc-e Le.wi", I~ 
won aRL Whi!. iAaid. tIwI .adowt... lhI 
won. abouJd _ Tywk' dllpoub1e 
co"walla aDd UN the approprictellEPA 
f&1 a.r.d dI&al CMltridae rnpinolory proCec:tioa.. 

The .dva.a"'1Ift 01 mi4i-endoeuta atw that 
they liIIIil tIwI aptHd 01 ubeetoe 
coataalinatlon. rwduoe the poteaw.1 upcKIU'e 
of IIyltaAdete and oI.bcr -un who -r be 
worklna la adjaceAl .rua. aad are quick aawi 
Mlr 10 1Aa1 .. IL Tba dlaadwaata .. 01 aalnJ. 
eac:Io6uta it IMI they -r be 100 .... U 10 
coataUa tb.a eq&&ipaaeat IMCftMtJ &0 en ..... 
DoIpIl".I pnuare withia 1M -=IoeuN: 
bowev .... 1M dcM&b&a Ler ... 01 pLe'tlc at.a.tlnc 
will .. ," to...uici t~ ...... of ubu.,.. 
flbeta·io tbe.,.. 0&6l.IWe tbe eoc:ioawe. 

&.owll of lAin Sltva""" 
Wbea P4- an IaIu1ated wll" ubnt .. 

coal,inlac _1eria1 .. ~a1 01 the .. lire 
~ -r be --- JWGl.ld.lve. .......... aawi 
__ c:oat .. aecll". tba.a I&rippinc tbe 
ubeI40e ~tioa en. 1M pipe. &erora 
auda a pipe it ad. &be .Iba&oa-contal.ai.aa 
'-'laUoa IQUl be ~ ..,;tIt ..a 
pobetb~ plaaUc aM MQn!r Ma1ad wttJa 
dwct tape 01' -.td"aleal.. 1\41 pluUc -arinc 
wtU pnweM ..a-&oe liMn rr- becoein, 
~ ... fW4&h of tbI.&bndoCl anted 
br ..... ~ .. - --S 10 CIIl Lba ppe.1I 
poMIble. the pi.,.. ebouU be a.c al \oQ11ona 
lbat aR DOl ~ted &0 ,voWS dlatwbinc 1M • 
,tbaloe lIa pipe u COIIIfIeteIy laa&dated 
wida .ab.&c»<IOOla!nUIt _Cari&Ia. ...wl 
-=tlon.a abou.Id be I&ripped """c the aIov-
MJ ..cDod d.ecribed abow. beloc-e the pI~ 

. .. cat al Ilw IIripped MC1ieAa. . 

EAcJocwe 
".. daci.Moo 10 encloM cather the. rawwe 

uo..loe-coai.lalnc _Iarid £ro. aa ..... 
depeoda OIl the bul1&Ac 0-.'1 pnrercooc. 
l.&.. r« __ al or coalala_1. aw-. 
~ Nda ladOnI .. ~ .n.cuv..w... 
the pIry.cc.l c:oalltunt"- a6the waR UN, 

a.d the .-t oltramc Ia tM .,... wb.a 
~ wtWd! abet ..... nwt.bod k:I ~ 

If ... 0W1MC' chooM. 10 eadoae 1M 
IItnaClIIce RLber tb.a4 &0 ~ .... Ibe.,,-" 
coaWALac _Leri&llc.aulat.\.nt It. • .aUd 
atnoc:I ..... (a~ w..u.. and ~11IWaI be 
bo&ilt -..... the ~ ~ pipe « 
~ 10 pre-.. 0.. re.&-.. 01 ~ ron,· iN", _I.na.t.. IA1a u.. __ beyoa.d the 
~ &ad 10 ~ dJ.a(wtMcac u.-

. ~ "'\..Me __ QI' _.-lYIooI ,......". 
cS.-... ... ~...d I. 
.... ,., ... c... ...... 

(he. 1tx..S&. Apil • 01 
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1:: ,lh;n .. h I.y ':HIWI Cnnl .. ..:\ elunn~ h,lure 
- •• nl, ·n:..n,.,.. upC"'t.cli.,n .. . 

l.h .I pr.rm,,",,nl II ,':,. (UI !h,' I,Co: ,,( II .. ! 
.,Ionlll encluIUI'C .h" .. ltl I .. , huill ,.C nc'" 

.:un,lr.n;llun m"len.dl "".1 .. huultl I ... iln",II:1 
~ • • I .. nl .. nJ ~1r1l""1. End ... un: ..... 11 .. Ihullhl 
I", nl .• d" uC 10nllur.·:.rn<f'GN<lve h".'1I'ds. 
bu..r.1. wllh Iprn~ jilin Is. nr IYPlum ~n1. 
h."'inA l:lpc:J "'lolml. The un.1o:rI)'lnlC llruO:lun= 
nlllil be: ,."I~ 10 IUClIlfl" Ihe wel!Chl IIC Ih4' 
~ndn~un:. IScIlp.:lld,,-d cr.ilinlCli wilh \;I'ct in 
1".0 .. 1. do nul VNvid~ lIirli",,1 end",.u~ lind 
.lInuld nnllM! u~ 10 .ndulI~ ~lruo:lUn:1l 
cu\'''rf''d wilh , .. ~'Io,~.unl .. ininll m.ll"';III •. 1 
"U itllnll belwecn Ih~ walll lind ('.cHing oC 
Ihc~ endo,ure ~hnuld II~ c:lulJ.Ml hI I'fl:venl 
Ihe csr.~pe of Qabo:ll()1 fiLen. Ourin;llhe 
ill.I .. II .. I;on nC r.ndo.ures. 1001. thai lire u.cc.l 
('uc.h u tinl .. CIt n\'Clloul.,_houll.l be: 
equipped ..,ilh HEPA·(jJlered vecuum .. , 
u..C"", cunllnlClil1R Ihe endotlure, "II 
~1ec;lnc.al conduit .. lelC!phoM lin ... hICd ... od 
li""l .. and pipet in 1M llrea 10 be .nclUkd 
.hould be 1nO\'ed 10 e1UIWCI lhullh. enc:lwunt 
will not have 10 be re-opened lalft' Cor rouli". 
« ~no:y nwinlel\MCICQ. tr .uck lishl. or 
01"", ~uipmenl CIIIICIOllM mov~ III a I\4IW 

loc.aliun rN' 1000.lic relllOnI. or ilmavina 
d.em wiU dillutb lhe 1I.b.aI~&IIiniRII 
m"loni.l .. removal nlher Ihan endClllun: oC 
Ih ... 1~lo.·cunlaininl criMlc:riala i. the 
appropriale .c:onlrulnwthod 10 ~ 

Mui/lIc.·nult('C JIrt'llrum 

An ubcaloamainlesuncc Pl'OIII"Im mu.1 tMr 
Inili41~ In all racililie. lhal he"e .abe.loa
cunhlini", raaleri"IL SIICh a pI'OIfcm ab4Iuld 
Include: 

Developmenl or an Invenlcxy or 1111 
lua-conlaining maleriAI. in lhe: rllcililY. 

• PeriodIc: namination oC 1111 ubnlc»o 
conlaini.,. maleriall 10 deleel dell!11«alion: 

• Wrill~ prooodures C« holndllRlt a.be.IOCI 
m41erilll dllli"lihe perfU"Mnce of .mall· 
ac:ah,. ,hor1-dunlinn mainlo'nllDQ: .nd 
",novali .. n IIcliviliea: 

• Wrillea procedurn ror a.baloa 
d .. pa .... l: lind -' 

• Wrillen proc:wdurll'l rur d.alin!! wilh 
altM!'loe-f'llioaled ementenci ... 

Mcmbcn oC the buildlllA·' ma!n"~Mna 
enl(ineennl ... U (eIKlrici-11&. hUlintt/1l1t ' 
condUi.",I .. " enlineetl. plumhcra. elc.1 who 
may lie r~ui&'ed 10 handle ulJor..lo .. 
conllllnil\jt mltlmlll, ,h .. uld lit: lruin..'d In .. C. 
procadur .... Such lIilininl .bould include III a 
minimum: 

• InCormation rq ... dil1llypn oC uhaloa 
.nd ii' nncxu u..es IlRd (onna: 

• Infonnallon on Ihe twtallh crrec1. 
,,~ocilled wilh .. ~Ioa e:'lpcHure: 

• o..ecripllOM oC lhe: proper m"lhod. of 
h .. ndUn, .. besloe-conlaininll mll"""Ic; and 

• InConnalion on the uac uC HEPA· 
equipped dwol canridce l"I"S9iRlIOry And olhct 
penon.1 proledion durine m.inlefllulOI 
8cll"ill" ... 

Prohib,l...J Aclilljti~ 

Th~ Ir .. inint! provam (Of' Ihe m...tAlMlAI\OII 
rnl'n=rillj II.rr Ihould dHCnbc nw:thocJo of 
h .. nJlin ••• bHloe-conl.aininl mAlcri"t. .. 
well .. roulln. ma inlenanca ::aclivilin Ih.1 
are prohlblled when .. lInlo..conlalnlac 

Icnal. are involved. fOf' •• ampl •. 
Inltn.nee 'Id( employee •• houJtJ 1M 

led: 

• .Vullu tlnlt hule. in .. b.:.lo.,c:unl .. in;nll 
",,,,,·n.1I.: 

• ,\'01 III h"nlllll .• nl. ur pie:llltf"' lin 
.Inlc:tun:. r.ullcr"cJ wilh ".bo-..... ·.:..n .... n in" 
n;.,lcn.,ls: 

• .\'ullo SIIInd ;a,bftllol-<:<tnl .. inil1jl nlotlr 
Iclt:: 

• .vOl lu dllmllltt! ;ub.:.I.". .... ",III<tininq 
", .. Iemll, whele mOllinl rurnilure (lr UI"""" 
.. hir.cl~; 

• .V'llin in.111I curf:tln .. drupr ... ur 
di\'ic.lc!,. in IUch a war Ih.llhey <fllma;. 
IIIbfoJln.·conlaininl mlllr.rilllc; 

• ,v,II 10 du.1 noon. ceilillllL moldi .. "" IIC' 
.. Ihcr ,urface, in .ubr.aloa-c:nnl"mllllllr.ci 
~n"u"nm~nla wilh a dry bruah or .w" ... p wilb 
.. dry hroum; 

• "''ot ·f. UM lin ordinary V.CUUOI 10 0:1"11::1 
lip ••• 11 ...... .,. <onlaininR dcbria: 

• .'.:., ,'en\avc ccllinlllilc, I~ju'" 
~_:"'.IU'~",lnlllini"4 male,; .. I .. '~ilh"ul 
",cllrinN lhe: proper IYlpinluq' proleo:liClft, 
deari"llhe llrea o( olh .. peuple. and ' 
G~Mrvina ....... 10. ntfDCn'U WiI.l. dilpc_1 
prootdura; 

• NOI 10 remove venlillllloa .pl_ R1&.ecw 
dJy: ilnd 

• .V« 10 a!wk.e ventit.lioa .plem fillers. 

~ H Ia • 112:11 51 Su ... • .... 
TKhaica1lA1onaaCioG (or ~ N_ 
WaodataIJ 
L Sctb.l .. ace IdenllfiCllioca 

I\. SuIl.I.ncr. -AabaIOCl-lalbe IUlInO or II 
duM or majp\aium-lilic:a .. miner. I. lhat 
occur in fibroua roma. Mlnenla thai are 
Included in Ihi. IVDUP .ra dvylOllJ&. 
CtOC'loolil .. amo.ile.. an.thopbyUile ubcatoe.. 
lremolite a.baloa. and IICllnoIile ubeslOL 

a. Aal.letlua. Intmolile. a"lhu""yIUta. &ad 
Cldinoille are u.ed in 11M _(IICtl&re 01 
he"l-rni'lanl c.Iolb~ aUIOlAOUv.lMuk. mel 
c1Ulch linings. aad II " .. riely or buildiltj 
malerillla indudint noor lUll. rouCl", C.h .. 
ccilinllilea. ubalCM-Cel'llCnI pipe end tMot. 
.nd Cire-mi.lanl drywall. AabnIOL 
lremolil .. IInthophyllile &Ad tldiaollle are 
..... prncnl ia pipet lind boiler i~t.doa 
1NI1er1111a. and in apnyed·Oft _tarlala 
loculed uo beame. in cnawt.peoa. &ad 
hcl~n w"II •• 

Co The potcnti • .t ror aa lIabc.loa-cunt.;tinl", 
produci 10 reluH Wealhilblc flben daPftn..\a 
on it. dc:vce ul Cri"bilil),. Fri&1.Ile __ ue IbMt 
Ihe malmal can be crwabled wilh ""ad 
~SU"' and i. thent(ore likely 10 emil fibul. 
The fibrou.a Of' nuCTy .pneyfOCf-on _",""La 
uaccf fOf' fi~fina. In,u"'lion. Of' IOUnd 
prvufinl "n cuNKlc~ tu t. friable. .1111.1 
lhey ", .. dlly ro:lUH airborne Gban iC 
di,IUriJed. Mllleri"l. such u Iflayl·"aborsto. 
Gour lil~ tIC' roofinl Cell. &I'll CIOI1Iidetc:d 
n .. n(ri"bLc Ind ~""II)' do DOl emil airbocnol 
fibers wU.eu .ulJjodr.d 10 .. ndi"ll tIC' .... in. 
opcrr.llun ... AaOOlo.-cccrwml pipe OK ah.ccl 
r:.n crail "irbome fit--. tIthe ~lorri.u....,.. 
QlI ur .... wed.. « If they In! broIta\ durina 
dcmolilion opcr-aIlO<1&. 

O. Pt:rmiuil.JI. expoeurc ~ra 10 
airborne ut>e.coa. IAmoIlI .. IUllhopftyllila. 
.nd .. clinolil. Ciben raey not .a.c:.ed Q..2 • 
libcn pet' CII bic cmdlJMlM' at air (Q..2 f/ <Xl 
aven.,.:d 0""'" the &-how worIul.,. 
Il tI ... llb Ilu.acd O.la 

I\. ~oe. lramoill .. aoibopnyllll .. ...d 
.cllnoIillt CAn cau.e diublinc ,,"plrelOfY 

REFERENCE FILE 

di-. .... :tnd \'.lIlou. 1)'Ik' o( CAnr .. ,. if Ih., 
ribr..- •• re inh.leU, Inhd.nll ur intl." .. n .. ,.1 ... 01 

(rum 1',III1:omilt;'lcd c1olhin" Uf .L.in (..an .. 1.0 
rr.ult in llaue: tliacu.es. The 'rmploma .. C 
Ih .. ..: di"' ....... lcncr ... ly dll nol 41'JH!l1r (or ZO 
or mitre )'r~n .t(ler inililll t~p ... ure. 

O. r .... pu.un 10 .. b.e.IOs. Iremolil •• 
.nlhophJo lIile .. nd .. clinolilc: h •• IJr.cn .hC)Wn 
I" caUlk! lunll clIn • .er. mnnlheliom.a, and 
canc:#.r of Ihe lIume .. :h and colon. • 
McsolhcliufIlII is II rllre CIInc:cr oC the Ihin 
membncnf! lininl or the ch •• llfnd .. Women. 
Sympluma o( melulhulioma include ahOrfn.ee 
uC hrulh. p.lin in Ih~ .,,11, or Ih" cAe'l. .ndl 
at' • bdumin.U pot In. 

III. Rr.apifliion end Prnll:clive Clolhi"" 

A. Real'iflllan: YIIU ere tlquired 10 Wo!CIt a 
.... piflilor ~hco perCunuina ... k. Ihal re.ult 
10 aa~loe.. lremulilt. anlhophyltil~ and 
.Clinollie e'lpollll'lllh.1 exceed. Ihe: 
perm"'i~ npcMUnlliaUl (PELI oC IU C/cc. 
Thuc c:ondiliona Cln occut while your 
..... pIoJ .. Ia ia lhe pr'C)Uaa oC iNlclUna 
.""nec1na coalrola 10 reduce •• I.IetIus, 
tn1noiliL anthophyUII~ Ind .r.tlnoli .. 
UP'*'"'- at' wlMrc mainearina control. anr 
not ICllaibla to reduce aabaloa. IntlDOlllMt, 
anthophyllil. and .cilnolit. uposure. /J,.. 
puriCyi", rnptnlOra equipped ..,ith • hi&h- • 
elJlclencr poIIlicu ..... air (HEPAI flJler CIIQ be 
vtc:d when aitboma Il.betlu&.lnaanUII,. 
aalhophyW .. and aCliDolile fiba' 
cona:ntnllona do GOI u.arcd Z C/cc 
~ ... ,,~uppliad..JIOIit.i~ CuU 
Cacepiaca rapUalan 8IU&( be uaed. 
D1lpo811ble n:spintlora • d"'l ca.uka lira not 
permllllId 10 be uaed COC'ubaloe.. amnollie. 
ana.ltophlllllie ~ adlndile ___ For 
e(fedi~ prot.clioa. ntlpinlOra cnut fil yout 
Cace aod bud aautfy. Y..., _~ .. 
recp.tind 10 O»ducl Cillala when you Int 
flrwt aaalpad a rapiralOl aod nay • 1D0cUha 
Ihcntcf\u. Rapinltun abuuId no( bot 
~ at' ",_ed ia 100CXit ail~lIo". 
w ...... lhelt ~ II requirM. 

a. Prvcedlvo CIoIhi.na: lact ann:oquJntd to 
"'HC' prol!ld.t\,. dothlnc La weft an .. when 
aabncue. lIemull ... uthothyllU .. and 
acnnolit. ftbftt ~ntnliDaa uc.cd lha 
pcnaLaajble upcMUra lialil (PELJ oC Q..2 C/oc to 
pn'fCRl omlaaainalion atlM akin. When 
pnHecU1IC clothiaa Ia requind. )'OUt -ployw 
1111.111 pnMda )'001 wllb cMaA..-n-l .. 
Unw... Y04lc,.. wotlWta Oft .Iarp .. bnloa. 
n-Mil«. aalbophylUI .. &ad .ct1noIUe 
~al Of' do.moIillun projecl )'OUt e1II~ 
~ lleo! pttMd.I a c.&anp rmaa and 
~1.lock .... I«)'OW' .t=( dolhca and 
coalaen ilW led worit clolhcra. U \'ou ant 
woriU", CIa a ...,. ubalOl. tnmollie. 
a.nlhnpbyUiI .. aad ac:IlnolIl. ~...t Of' 

demoIIlioa pt'O jec:t. and wharw it t. f naible 10 
do 10, YOW', "'P'oyc:r .. uel provt:\e ad ... 
f'OC\fIl. .huwf:f'.1Uld d.ecoal&aa,,*,-~ 
COlII~ lO !be worlI ....... WI.- Ice v lac 
d\e W'OCic &I'M. you m.ctM _, 

coal .. ca.I.o.&led dothicc bc(on ~ to 
lbc .bower, U the &bower L. DOC "~I t.o 
lbc ..-oR .,......, ro- moue WIQ&.II.QI r-c 
~ b.(QR ~ 10 chucc the 
~ &ad ..ao-u. To prnocnt I.nb..ilnc nban 
\a CDQlarQlnat.cd chene- I'OOCIl4 aM abo ..... 
l.an your ~nlor on unlU you u .... the 
abo-.1' and en,,", the clOIUl ~ 

ra-. II2U&. ~~ .. 
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CONSTRUCTION ST ANOAAOS 

IV. ~ Proc.d~ ...,j C1.anup 

A. W •• t •• lhAot ..... ~t.ed by ~ 
where .. b ... loe. tremollte.. antAophyUlt.. and 
acWlOlite i, p,.. .. nl indud..: 

1. Emply aabeeloe. tr.moUla, aAdaophyWI .. 
and acLl.DGliLe ahippiq COQIa/.Mn. 

1. Proc:.ua ",aetaa ,uch U CUIUnp. 

IrtJD.lni.n&a. or ,..tee' IllAleri&ia. 
1. ~ "'ute froaa IWMpUla or 

ttKUum.inc-
'- Aabuco. ftteprooaa., or Irwdadq 

_ c.ri&11h.a1 ia NlDOved froaa buikf!p.1. 
L AAbe.to.-coIIlai4int buildini prodllCl& 

removed durina bt&i1d1na ruov.Llon Of 
d.moJlliocL 

&. eoalamJAaled d<.apoMw. pt04aCtJtta 
dolhU\c. 

B. ~ wpptna hap C&Q be nallmaci 
I&odec- ula&af booda &lid p.cUd ialO airtiahl 
conliliAcnl Cor diapoW. Eaapry Ib.Ipplna 
d.Nma .... difficuJi 10 c1aaA and ahoWd be 
N&J.d. • , 

C. VacuWD loa- or diapcu.oIbla p.pv rul_ 
~ roOC be claaned. bul IhoWd be .prayed 
wirJa • ft.cM w.I. lniat and pl.oed 11110 I 
labeled w .... coataiacr. 

D. ~ wuta lAd boo, .. k .. plnt ", .. Ia 
aboIdd be wetted wirJa w.&at or I aailttute at 
wal. aad lMIIfacwll prior \0 pachFD.1ra 
diapo6abla COQlainera. 

E. ~ro.-coac.aiA1nc IllAtaW Iluat I. 
NlDOwed from buildinp IDII&t be diapoMd of 
lD laak'llchi 6-aW thick pludc bajtI. pl .. de:· 
'lined catd.boud c:onlaw.r., Of plulic:.\incd 
ma,aI conl&lJ:Lera. Th&M wuta. "'Ncb .... 
removad wbile ",al. ahould be .. a led La 
CIOQLa.InerI beCore they dry 0111 10 IILiAiaI..ia 
Ow ret.u.a oC a&huloa. II'OmoUI .. 
uathophyllil .. aAd ac:tJAolita nbeR duriAc 
baAdllnf. 
V. Aa:.N 10 lniOC'1D&Lloa 

A.. Eada rut. your amploytf " requin:d 10 
InCona yOll of the i4COC'1D&LIon c:onilliaed '" 
!hie .taodwd aad appeadica Cor uiJeeLtM. 14 
adcUllon. yOW' employer m&af ia.llnIct yOll In 
the proper work pn.ctic:n Cue baadlin. 
.. bala.<:ool.in.il\f I'II.IIhlria1a. aAd lhe 
t:Un"ed \&Ie o( ptotactitta aqu.ipaw11. 

B. YOC/I' amploywla required 10 dclanllhw 
",b.Lber)"OCl .N bcina.1tpOMd 10 ubctlO&. 
You or )'OW' NprHCIlI.d .... !Lae Ihet rliIhi 10 
obMn. maploy .. mcalWWlllAnl.a a.od ICI 
rec:ocd the ruWc.a obt&iaed. YoW' .Rlployat' I, 
raqloLlAd \0 Wonn you oC your .xpotute. IIOd. 
11 you .N upo&ed .bov. tha penniMibl. 
Ii.oUI. b.a or aha " requind 10 InCOO1l rOIl oC 
the a.cttoa.a Ibal .... beina lak.n I" f'l:duce 
yOllC' Upo.6UR \0 within tha pcrmi .. lbl. limll. 

C. YOC/l' emp!oyw" raqu.iAd to keep 
rwc:ocda oC yOC/l' U~ a.od med1ca1 
u..am.iA.al1ou. 1"b.M UpoIurw rw<:Dn1. GlUlI 
be kept COC' .1 1e .. 1 thU1y (lOl y ...... M.diCAl 
rwc:ocda mILe I be ".pl COl' In. period o! )'OW' 

&.III plo YalAn' pilLe thirty [lO, y ...... 
0. YOC/l' &.IIIploylf' i, ,.qWntd to rwleU4 

yOVol' axpo.w. aad medica11"OtC01"1U 10 yOW' 

phyaicilll or cie.~led .-.pAMnl.liv. "9<'ft 
yo...- wrilla.a raq ..... L 

~lA 1 .. 51.&%1~' U dial 
s..n~G~c.w~ 
n--.u .... ~yuu... u.d Act1...Jj" 
Noe-4 'eONOC')' 

I. Itou I.e o! EAIly 

JnhALaUoa ~,l1oa.. 

l-I~ 

LL Tauc.oloc 
O inical • .nd-noe o! t\. adV'OltM etfec:ta 

.. aooa.ed wilh &J4IOWA 10 uba'oc. 
U'CmoJj, .. aathopbylU ... and act1noUI .. la 
pn:.cnl in Iha lOI1Il at .. ttccal weU<GC\dw:tad 
.pldcmioloeica1 .. "d1 .. 01 ~LlOA&1J)' 
... poeed WorUrl, CuU.ly CIOClUCla of won..n. 
and penon. livlAc ..,. a&hula.,. 1nmGU ... 
IIllhop!lyUit.. a.od ac:dAoIUa aUnaa.""" 
IludI .. !La .... abowa I ~te .-l.alioa 
tMlWcea CltpGlute to ubeouCM.5.~ta. 
IInlbopAyWt .. lAd .ec:rlmg/Ue tDd _ 
Inc:reued incid.acw:. 011'"'1 c:&IIoCW. pIeunl 
IU\d penlGMa! tMIOCIYUaau, aucroUaa.dAa1 
ClI/lCllr. and ubuloti&. l1wi laltar" I 
d.Le.bll4l n!Jtolic lq dIMaaa thet ia calMed 
only by eJtpoeu.tl 10 ubaLtM. Rxpoawe \0 
.. IM6tOI, Il'emoltla, aotbopbyWta. aod 
aClinolila h .. aleo beeo auodatad with AA 
incntlLNd ~ 01 HOph ... aJ. kidAly. 
LouynpaJ. pharynaeaJ. aod buccal cavit} 
C&ACera. AA with olber Uowa c:btoalc 
OCC\Ipalionai d1Mua. diMaM &MOdatad 
with lllbe.loa. 1nn'OAIIta, AAlbopeyWta. aod 
actinollta acacralIl' .ppean lbout 2IQ )'Mft 
foUa""'" the rll'll oc.cutTeftCI 0( upoaw'C 
Thon .,.. GO baWD aade .aecu ueodatecl 
with axpDIu.tl to ubaecoa. INmOIlta. 
anlhopt.yllil" aod .ctinollta. 

EpldetllliolORic:al Iludla ladl.c:ate Iluat the 
ri&1r. oC lu.aa C&ac:M' IUDOG& upoMd worUta 
",ho amok. d..".n.a " .,..Il), il:w:nsMd 
O\·at' the ri.k oC lvaa CIACat IJGOGC __ 
axpuMd amoUrs or upoNd non.IMkit'l, 
TheM .ludI .. 'uaul Ih.al c.N4L1Ga 01 
&.a!oOItiq wiU rwduca the rtak 0( 1""" C&DCa' 
Cor a penoa expoMd to uba&oa. trcmoUta. 
aolhophylU ... and adiao1Jta but wi11 noc 
reJuc.o it to the tame laY. 0( riak u IMI 
w.llea (OC' an npoMd ",otk.et ",ho baa 
MUt amo1r.ad. 
W. Sip aDd Sympcoca 0( Ea.~tad 
Di.M4& .. 

The .iane a.od Iymptom.I 0( lu.aa CIIACIIr or 
.uttoinl .. tIn&l c:anoet iod&ao.clily a~ 
10 IIWnIu&, U'eIDUlil .. aolbopbyW ... !&Ad 
lOCiinolii ..... na' 1lAiqu. except Iluat It cheat 
X·ray 01 ua upoMd paLlaGt with Iuaa CI.DCn' 
lllAy ebow plcwal piaq"", pIewa1 
CAlc:irlC.lli-. OC' plewal ClbttMla. SYIIIPIomI 
c:haractariatlc of mMOtb.lloaa& Iodude 
ahortn.wq of breelh. paiQ Ia lbe walla at the 
cbcal. CJf' abdull1iAaJ paJn. ),CeaorJa.aUocaa hu 
• much loaau lalea.c:y poIriod COCIlpInd with 
lWlI: CAnoIt (~YMn ....,..Ul1~ YHRl
and lI14ecMheUOIM " Iber-COta __ U~I)' 10 
bG Cuund --a woRe .. wbo wen flrac 
..... po.ed to ubaa~ al ua ..ny .... 
)Utoth.Uoma it alway. Catal. 

AW..IO&i. ia pI!1moGaly tibnM1a cauwd by 
Ih. ac.cuallJaUOQ oC uba,e. fibera La Ow 
luna-- Symproau LocIuda ahocta.ua 01 br.qlh. 
~ina. CaUau-. lAd v.,... C..una. al 
.iclweu.. Whca the filxoai. WonM.l., 

~neq o( b,..1l1h OCCW'I neG al ..... L The 
diasno'" ol aabnuuLa .. bu.d oa a Ia.LICGrt 
.. I CltP<MW"" 10 ubecroe. the pre--=- 01 
c.h.anacriatica ra.d1olocic c:hane-. end.
\lup<A Iot'y cn.dJ .. (raJa \. &Ad och« c1i.a.1caI 
l.alurn o! libroaLat 1-. diM .... PlCW"aI 
p1.q ..... ad th.icIt.ca.ioi .,.. oO-rved UQ x-
ra y. lIliuon ci.urinc the ..n y ata,.. ollha 
di ... _ JUtA.atoe!e ia oll..-l • ~tta 
diuae evao 10 u...b.wtw::e al C»QUI¥..d 

~ aJ~ uu. .Ppoa&rII IQ tM • hlchly 
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ind!vld ... t..ud clue"CI.netic.. 1& .. v..". c:&M-. 
d-Ih ..... y b4 cauu4 by .. upinloty or 
c.o.rdacc r ... Iure • 

IV. Surv.i1lance end Pl"lYcndv. 
C4aalcieralloae 

AA ooled abon, .xpcMu.tI 10 ubetloa. 
1rem01i1a. uthopbylli .... and aclinaUIa b.a. 
beea llnk.ad 10 "0 incruled ri&1r. all"", 
ClI~. mceoIheJlolIIA, ... IroiatllC.ln..i 
C&ACer. lAd ubalOaU UMIGI GCalfNlLIoGally 
axpoMd wcw\a..ara. Adiq1&41. ICI'ftOinc IeI&a 
10 dal-"'- ua employ .. ', pataal.ia1 for 
daveloptAa ..t_ c:broaJc dl ....... 1IICh u 
a ClIAClU. fnxD IltpcMu.tI 10 ubutoa. 
1.renIoIi ... o&alhopbylU'" and <ACUnoIila do !WI( 

pceHa.lly clti ... I WWCVIf'. 10m. t .. l&, 
puticI&lMrly daaal X.,.y. and pWmon.ty 
Cww:tiOll Ie ..... may iAdic:ac.a Ib.at aa employ .. 
ha. b.eA ov~ to ubnroe, kC4WJlita. 
anlhopbyllil .. a.od acUaolita. iac.rauUac.hia or 
bat riak. at davalupilll upoaura relaled 
chtoaic d1ew-. 11 ia laaportlAl (or lbe 
pby~ 10 bIIco.e IuUUet ",ith the 
.""I.iaa CDAdiUoaa la wbicla GCalfNltion.td 
UpcMute to ube.loe. 1Nmol1ta, 
.olhopbyllita. lAd ..cdaoU .. " Iibly \0 occur. 
nua la p.rLIo&Iariy impoIt.aAt ia ev.w.Ciq 
DedIca.I a.od watk biatoriM aA4 ia ~"" 
phy.lCIIlauml&aliona. Whea AA ec:Uv. 
.Rlploy .. hac beua ideac.irMd AI kav"" beea 
ovlll1llCpOMd to ubcaloe. lremolile, 
ualhollhyl1il .. &ad .c:lioolita. _""'" ta.kea 
by the employer \0 .limineta 01' aailic.ta 
Curther axposu.rc abouJd alto lower the riak or 
aatWua Iona-Iena c:oa.aequeac::aa. ' 

Tb. IDIPluyer ia requ.irad 10 ioItitltte • 
II\adicc&.I .utVaillwiat proaraGI Cor .u 
ecnplo)'_ who _ 01' will be axpoetod tD 
aahcsloe.ll'WfDCIlilc. anthophylli, .. and . 
ItCIluulii ... I OC' IIlM\4/ the 1ICti000lcvel (0.1 
fiber IM'C cubic cnli.ar.ctler 0( .. it) Cur 30 or 
rnun: cbfl pet )'o=.w IIAd Cor all ampluyc:e. 
wI/(, liN uaianed to "It' • ~ .. 'lv....".uut'4 
reapiruiOf. All cuuUA.LIon. and ptoecd"'" 
lIIua;l lac pedonDt:<l by ur vnder lbe 
... ~ oC .. liaOMd phraician. al a 
",U<lGMhlt: liRM u,( pliloc. aDd .1 DO coat 10 
lhe "",pIoyeo. . 
Al~ btoad Wilude I, &itteG to !he 

pbyllici.lll in pnlCribini .pacific I"ta \0 be 
iucludtod Ia Ow tlMldLc.al .u.rv.ilialw::e PI"UVU'o 
OSHA reqvitH IlIclv4ioll oIlbe Collowina 
ci""*,,. ia tM ruulu. CIUIJIlWlioa: 

(il MeJlul.ioo.l ",ook hilllo"" with apacia1 
ampb.olli. directed 10 ~oma 01 the 
ra.plClltcwy IY.'cm. ~ .. c,,1.u ." ... aa. 
lind dl.p6ti .... tnct. \ 

(U) Comp1eUoa atlh4 rapinlocy d1 ..... 
qlM1l Uuan.alrw COI\I.aoin" 10 AppeadUt D. 

(iii I A phy.ic.oJ .utluaewlloa iacludinc a 
chat roenramoarlRl &Cd p"'-uy ClUId10a 
lui 1""1 includes maulnmeat oC the 
.mplal· .. •• COf'Ord vilal ",p.oly IFVC) cusd 
lun:.od .~1OCy 'WoLwIIf.I oa.e MCOOd 
{fEV.~ 

(ivl ADoy Wboc.1ot'y CW'Olhft lea( u..1 the 
~ pbyo.ic1aa de .... by &OY.Od 
....Jlcal pACt.i.oe 10 t... cwc.u&a.ry. 

n.. ..nP'oyer Ia rwq IIlnd 10 m.alt.e Iha 
P"'"Cri1Md 1 •• 1 ...... Ucbl..1 1e .. 1 &.AtW&lly 10 
tha..t eulpiO!,_ COY.....Ct;G:W)A 0It.ft1. \h..&4 
Ip..al\.d i.l ~by u.. ~ 
phy.icia.a.: and YpoG IMaluUoQ al 
CUI ptoy ... cnt. 

[~ tt:X.U,~, .. c 11 

117 



31:3116.32 

n.. employef' I. rc-quJroed to provld. th. 
phy.icico with the Collawint inConncllOft: A 
c.opy 01 thl •• 1&J1d."d .nd .ppcndic .. : • 
ducnpllon oC th. cmploYH·. dull ..... th~ 
roIl.l. 10 .. butCM npCMUl'OI; Ih4 employ .... 
rep .. Mntatlv. Lew.1 oC •• po.W"C 10 •• 1M.1oc. 
trmsolll&. &Ilthophyllil., and Ktillollte: a 
d .. criptlon oC any penonal JH'01ec1lv. and 
.... pi .. lory cqulpcacnl uecd: and lnf_aUoa 
frolll prcvkNa RMdIc:a1 ...... IneHoM of th. 
aerected amployee lhat .. QQt othcfwtM 
.vallable 10 th. phy.lden. JoealU", lhla 
In(onullon avai .. ble to Ih4 phy.lcYn wtII 
aid Ia the naludocl of the _plo>,"'. health 
Ia .... tloa 10 .. alped duU. and Ii ...... 10 
_u pcnonaI pnltectlv. equlpaMnl.lI 
nquind. 

1M employ_ iii r.qu.lntd to obtaiA a 
wriUm opuuon Craaa th. exam.lnJnc pbylkWa 
c;oatalainc the ...wta of the ..dkaI 
~tJoa: the pbytk!&Il" osMalaa .. to 
wbctt- tIM ~ he.. an, det.edad 
...dlcal CJOnd.1Uou ahat -'d ~ tIM 
eatplope .1 &R lDcrM_frtek of UP-n
related diNa-= &II, NCOIIl~ 
IUnitadona _ tIM _pIofee 0It _ the .. of 
.,.,--.I pnac.dJ_e equlpcMftl; ud • 
• ta,-t Uwat tIM aaployM he.. be. 
Ialcxw.d bJ tIM sllaPd&D 01 tIM raul .. 01 

Ihc aMd\caJ n.aIllinaUoa and 01 &IlJ DMdlcal 
condttJcnu roIl.l.e! 10 aabntoa. tr.aDoUte. 
anlhopbylllte. and cct140ltta c~ that 
rcqulA ~ axplcnatioa Of' trealmcflt 11lI.e 
wriUeq oplaloa IIlIIII no( _allpednc 
Rndlnfl at' cUqD.oed 1IIINlat.d 10 ~ 
10 ubc.1oc. tremoUt.. &Ilc.bopb,Wt.. and 
acllnoUI&. .ad a COPJ of the opUUoa ..... be 
provtd.cd 10 tIM aO'eded ~ 

-" 
...... ~. UP 11 If .... u.al..t.. 

• , Is $ , 

s.c. 
Ux.lOO II.-.( proCcUoa. 
1tx.l01 Be:u1M ~ 
1tx.102 Ere a.od 1_ praC"'CI1oa 
1tx.1G1 ~ procCdIgn 

1I11.H V~ 
I'JUU JCap(~~ 

lIX.IN a.telF beIc., W.uo.. a.od laD
J'V'Ck, 

1 .. 101 a.telF DIU. 
1nl.1ot WorUDc ...... DIU' .... 

'P\xUoaI of &be u...cs ~ 1110 ..... 
U'dII ILI. .. "- ...... ""'MI .. 'ClP"mWe .. 
~ 

REFERENCE ALE 

tDl.101 OeOuu .... ~Iouu.~ 
~ 

,ttu.tM H~~ 
(a) J:mDto,.ee. work.tn.c 10 &reM 

.mere there Ie a poeatble d.a.ac'er of 
head 1nJUl7 trom Imp&ct. or from taU
loc ot' (trine oaJocU. ot' trom doctnc:U 
ahock aDd burua. ab&l1 be protoctec1 b, 
prot.ecUve helmeta. 

(b) BelmeU tot' the PI'Qtec:tioCl ot 
emp,sr- aca1Mt ~.&ad pc:o,etn.. 
Uaa of t&1l1Dc &Dei fb1DC Ob~ abaU 
meet th. ~ conta1oed lD 
AmericuI NaUocW 8t&Dd&rd11 IMU
tuLe., ZIt.I-lNtI, 8&t~ Requ1raDeDla 
tot' ID4u.trt&l Hee.d ProtectSoI1. 

(c) ~ tor the bead protection 
ot e:mp1oJ'COl ~ to hl-.b YOlt&ce 
electI1cLI ahock &Dd burna ah&1l meet. 
the ~k:&Uooa oont&1Ded In Amen
C&D N&tJoa&1 8t&GdudI IDg&tu" 
~l81L 

.< 
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TOXIC SUBSTANCES 

111l1C1.1001 AS8£STOa. TR~ 
AN'THOPHYWTE. AHa ACTlHOUTE. 
IS~. 1910.1001 revised by 51 fA. 22733. 
June 20. 19861 

(al SCoJpe and applicatitJn. (11 Thi. 
.e'::lion appliel 10 all accuplltional 
ClI.PIlIIU:'I!J to .. be.toll. lremolite. 
cmhophyllile. and actinolit!!. in aU 
industril!. covered by the Occupatiol1lal 
5.Jfety lIud Hedlth Act, except II. 
pruvuJ.,d in peritura ph (11(21 01 thi. 
&celiun. 

f:!1 Thil section doe, not Ipply to 
eon,lructlon work a. defll1ed in Z9 Ct"R 
l!110.1:!(bl.IE)l.posure to UbeltOa. 
tr~molite. Inthophyllite. and aClinalite 
in construcliun work il covered by 29 
CFA. 1~26.Sa. r 

(Ill Definitiuru. MACtiOR I~vel" mean. 
an airborne concentration ot •• be.toa. 
Itemulite. antbaphyllitll!. actinolite. or a 
combination of the.e minerala. of0.1 
fibl!r per cubic centimet!!r (C/ct:) of air 
Collcul .. ted a. an eight (8)-bout time
weighted averase. 

- A.be.toa" includft. chty.orfle, 
amo.ile. crocidolite. tremolite alba.toa. 
anthophyllite ube.to .. actinoUte 
aalteslu" and any of these mineral. that 
hetv. been chemically treated and/or 
allered. 
-A~iatant Secretary" mean. the 

A .. istant Secretary of Labor lor 
Oc;cup<&tional S.fety and Healtb, u.s. 
Oeparunent 01 Labor. or daignee. . 

"Autborized penon" me.n. any 
person authorized by the employer and 
required by work dull .. to be present iD 
regulated area .. 

"Directur" m.eana the Director 01 the 
N"tionallnatitute lor Occupational 
SMfety and Health. U.s. OepatUnenf ot 
Health and Human Service .. or 
d~signee. 

"Employee eXpo.unM meena thal 
ellpolute to airbom. ubesto .. lr'IInOUte, 
anthopbyllite. acu.nol"e. or a 
combinaUon of the .. minerala that 
would occur if th. eClploy .. ,"N not 
u.lna re'plratory ptOtacti". equipmenL 
"Fi~ lMalLl a pardculate fonn of 

ubesto .. tremoUte, anthopbyUita. or 
IIclinolit .. 5 rniaometera or lonaer. with 
a lanath-to-diameter ratio or at leue 3 to 
1. 

"High .. mciency particulate air 
(liEPAI filter" meana • filtar capable 01 
lrllppilql and retaini", .t le .. t 99.81 
percer.t of 0.3 microm"ter dJilmcler 
muno-dlapctH pMtic1e .. 

··R"l!u:"ted area" means iln IIICol 
ulablillhc=d by the employer 10 
demarcate area4 where sitbome 
conc~nttationa of uhe.tOI, tramolile. 
anlhophyllite. aClinC'Jlite. or a 
cllmbin,uion of the .. minerlll, exceed. 
at c.l!l reuoln"bly be ex"ected to 
e . .:ceed. Ihe penniSlibl.e:ltpo.uN lir.1:t. 

'1"re/ilolite. anlhoph~Uit •• or 
actinolite" meana the non-a.be.101 form 
of thes. Dlin"ral .. and any of tha •• 
mlne".l" that have been cAamlcaUv 
Inlilted and/or aUered. 

(cl Permissibl. ellposUI'fIlimii (PEL). 
The employer .hllll enaure that DQ 

employei! is exposed 10 an airborne 
concentration of a.ba.toa. tnrmolite. 
anthophyllite. actinolite. or a 
combination 01 the .. minerala In nce .. 
of 0.2 fiber per cubic centimeter of air e. 
an eidbt (a)-hout tiJne-weighted ."er.se 
(TWA) at determined by the method 
prescribed in Appendix A ot tbia 
section, or by an equivalent method 

(d) Expt»UI'fI monilDrm,.-(1) 
Cc:neraJ. (il Determination. 01 employe. 
expo.ute aha.I1 be made from breathioll 
zone air IImple. that are rep ..... nt.Uve 
01 the a-hour 1W A. ot each employee. 

(ii) Repraentative 8-bour 1WA. 
employee e.'<pos.uoea shall be detatnniaed 
on the basi. or ODe or 1110,.. eamplea 
repreaentina luU-abift eXpGlW'ea ror 
each slWt fur each employ .. la each Job 
claaaillcatioa la each work ...... 

(%) Initial llJQllillJrina, (I) Each 
employer wbo baa a workplace or work 
operation CQvered by tbia .taadard. 
e)l.cept u provided for Ia parappha 
(dJ(%)(ii) and (d)(%)(Iii) of tbla aect1on, 
.hall petCorm initial moaitOC'lni of 
employ ... who are. or IDlY naaonably 
b4l expected to be expoaed to .lrbot'IUI 
canc:cntraUOOI at or above the acdoa 
level 

(ill Where the employer baa 
monitored after o.c.lIlber 2D, 1885. and 
the moDitorinr .. tialIa aU oth ... 
requi.teJMata 01 tbla MCt10n, tha 
empluyer may rely on .ucla earlier 
m.oaitorina Nault. to .. t1.afy the 
requiremenll or parqrapb (d)(%)(I) 01 
thia Ndloa. 

(iii) Where the employer baa NUN 
UpGQ objectlv. data that dernonatratee 
that .. besloe. tnmolita. anthopbyWt .. 
aCllnolite. or a oomblnadoa 01 t.bae 

S-2t2 
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min.ual. i. not capcble oC beine 
Nleaaed In airbome concentretiona aC or 
above the action level ""der the 
o~eted condilioa. of proc:eui.aa. UIC, 

or blUldlins. then no lniaul monilorina la 
requited. 

(31 Mun;toring fl'equllncy (ptlriodic 
monitoring) ond pattenu. Alter the 
initial detllmUnatioa. required by 
FArlltraph (dIl21(i) of tbJl .. ctiun, 
'1Il11plaa Ih.1I be or .uc;h frequlncy and 
paUllIn a. to rapeeaent with relilOnkllle 
aa:UlIiCY the level. of expo.ure of Ibe 
employee .. In no caae sh.U .Ilmplilll be 
lit i.atervolll areater than Ii" mOlllhs for 
employee. whOM exPOlurea may 
rl'klOnably be fornaca to exceed the 
acti"nlevd. 

( .. ) ChQI"a in ItJOIlitlJl'UIll {IT:f/Ullncy. 
U lilber tha initial or the periodic 
IDODitorina required by JNAtaarapha (d)(%J 
and (dJ(3) or tbia aec:tion .b1tistiaaUy 
indicat .. tWit employee upo.urea are 
below the actiClo level. the employer 
may diacm:ttnu. the 1Il0nitotina for 
tho.. employ ... WhOM expoaurea are 
rapruoultad by .ucla lDDoitoriq. 

(5) Additional moniltNing. 
Notwilhltaac:linc the provi.ioaa ul 
parqraphs (d)(2)(ii) and (d)(4) 01 this 
lledioa. the employer ahaU iaaUtute the 
expoaure m.oaitoriq requited under 
parqrepha (d)(%)(i) and (d}(3) or tbia 
aectiOD w!ienavet tban baa bee1I a 
c:hanae in the ptOduction. pt'OCaII, 
coatrol eqWpment. penoanal or work 
prllctic:ea th.t&t lDAy mult ill Dew or 
addilioa.al upoaurea abo"e tbe action 
lavel or wben the employer haa an, 
l'etilOD to .uapec:t that a chanae anay 
mult la new QC additioul UpcMWU 
.bo"e tha actiOAlaveL 

(61 Method of monilorilta. (I) All 
aampla taken to .... tiafy the moaitoriq 
requitemeAta 01 paragrapb (d) aball be 
penoaalumpl .. coU.ect.d 10Uowiq the. 
proc.dutaa lpedfied '" Appendix A. 

(UI All aa.mpl .. takea to utiafy the 
IDODit.orina r.quiremeata 01 paraaraph 
(dl ahaU be evalllltad \&line the OSHA 
aefawace Method (ORM) .pec:ifled la 
Appeadlx A of tbla MCtioa. or an 
equlva.laat CIOWlUq .. thod. 

(Iiil U IUl eqlllvalant m.thod to tha 
ORM ia l&Md. the employer aha.lJ eoaure 
that the method IIWMta the foUowlnc 
ailAlria: 

[he:. 1 t1C1.1G01(d}(6)(Ii)J 
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(AI Replicate expo.ure dlda uaed to 
ealabla.h equivalency are coUected in 
.ide-by·.ide fiald and laboratOty 
compariaona; and 

(81 The compariaoa Indicate. that ~ 
of the tample. collected i.q the range o..s 
to 2.0 time. the permitaible limit have an 
accuracy rallia of plua or minu. 2.S 
pel'Clnt of the ORM rel~t. with a 95" 
confidence level al demonatrated by a 
.tatittically valid protocol; and 

(CJ The equivalent method il 
documented and the relulll of the 
comparilOA t .. tins ant maialained. 

(iv) To ta~Cy the monitoring 
requiremeoll of paragraph (d) of chia 
If'ctioo. employers mUit uae the reaulll 
of monitorina analy.ia performed by 
lAboratori .. wbich have ioJtituted 
qwilil)' ... ut1Ulce proaram.l that iIlclude 
the elesunll u prcacribed In AppeodIx 
A-

(7) Emp/OYH nolifi'cation of 
moniwring rau/tl. (i) The employer 
Iball. "illdn 15 womns daya lifter tIw 
receipt of tha Nlulll of any montoring 
performed under the standard. notify the 
llife:cted emplOyeea of theaa relulta i.q 
writing either individulilly or by 
po,tina of mulll in Itn appropriate 
locatiOD that it ac.cetaible to afi'ectbCI 
emplo)''''' 

(ii) The written notification required 
by para8"ph (dJl7Jli) of thi.a lNICtiOD 
ahaU contaill the corrective 
action beiDa takaa by the employ.r to 
reduce employ .. expo.ure to or below 
the PEL. wbAtrever monitorina reawll 
Indicat~ tbal the PEL bad been 
.J.Ueded. 

(e) RllJuJat«J AI'lJQL-{l) 
£'ltJb/iJdunenL The employer abalI 
e.tablilb replated are .. wherever 
aitbome concentratiooa of albe.tO&, 
tramolit •• anthophyllit •• actinolite. or a 
combination or theM minerala lire in 
e",cell of the pennia.ible expolUn! Umit 
prncribed ill paragraph (c) of thia 
tedion. . 

(Z) IMmarcation. Regulated areal 
.haU be derNU"CAted from tbe real of the 
workplAce in any maMer that mioimWs. 
the number of persona wbo will be 
expoted to ubeltol. tremolite. 
anthophyWI~. or actinolite. 

(3) Ace ..... Acce.. to regwated areu 
Ihall be Umited to authorized penona or 
to persona ."thorU.ed by the Act or 
regullttlona iuued purau.aat tberelo. 

(41 Pro"i:lion of l'fI~piralOI'f. Each 
penon enlennllll regWllted lite. !lbIAU be 
.upplied With and required to 11M a 
re.pintor •• elected in accordAnce with 
paragraph (111(2) of thi. aacUoQ. 

(51 Prohibiled activiti~s. T'he employer 
.hall enlute that emplov". do Dot ellt. 
drink. Imoke. chew tobacco or Sum. or 
apply coll&t'tica in the resWlltad 1lreU-

(f] M~lhod$ 0/ campJiane&-{l) 
EnginHril18 concro/II and work 
pruC:licu.. (i) The employer aJu.ll 
inatitute engineering caotrall and work 
practices to reduce IlDd maintain 
employee npoaW'll to or below the 
expoiute limit prelCribed in panll"'pb 
(c) o( thi. section. eJU:ept to th. extant 
thlAt IUch contrala are aot fea.ibl .. 

(ii) Wherev.r the f .. lible eagiaeeriaa 
controla and work practlcea tha& can be 
lnatitutad are Dot .Wf&dent &0 reduce 
employee expoaure to or below the 
permiuible expoaUN limit preacribed in 
paragnapb (c) of thia MCtioa. lbe 
empluyer IhaU 11M lbem 10 reduce 
employee expos .... to the lownt level. 
achievable by theM CGAttola and aball 
.upplemeat them by the uae of 
rnpindory protectiOA that CGIIIpU .. 
with the requiremeDlI or p&ralfllph (,I) 
oC thil MCtioa. 

(iii) For the foUowloa operationa. 
wherever Cea.ible eagi.Decrins cootrola 
and work practicea that C&D be 
In.tituted IlI'e not .Wflcieat to reduce the 
employee expo.ure to or below the 
pe:miasibla expoaunUmit pNac:ribed In 
ptatapaph (c) of thi. aection. the 
em(lloyct .h .. ll use them to reduce 
emploYH expu.W'1I to or below 0.5 fiber 
per cubic ceratimetllr of air (o.an flipt
hour tim.·weiahted aVeNae) and IluaU 
.upplament them by the UN of any 
cumbinatiCln of re'pirlltory protection 
thllt complies with the reql&itement. of 
paragraph (g) of thi. aectioa. work 
practices Itad fealible eqiaeeriJla 
control. that will nKluce employee 
expoaure to or below the pennilllbic 
I!XPOlute UlRit pretaibed 10 pcragntph 
(t;) o( thil .eelion: Coupling cutoff in 
prilllary asbe.toe cement pipe 
mltnu(kctwins: tandina ill primary aD&! 
aecondary .. be.toe cement Iheet 
maouf .. cturinc, grindIng In primary and 
ICcondary friction product 
manuIactwill¥= caniinll and 'pinnioa in 
dry textile proce .... : and artodinlllUld 
.tAnding i.q primary plutica 
manuIactwina.. 

REFERENCE FILE 

(ivl Local edt.u.t ventilalioo. Local 
exhaual \'cnliiaLion and duat collcctiun 
.y.teml .h"l1 be designed. constructed. 
ul.taUed. and mtAintained In accordllOCI! 
with Mood practice I such .. tbo ... fOWld 
in th., Americlln NldiuN&1 Standard 
fWldamental1 GO\'eming the Dc.ign lind 
Operillion of LDuI Uhauat SYitem .. 
ANSI zg~1979. 

(\r) Partlculur tooll. All hand-operatl:d 
and powu-opetated tool. which would 
produce or rele ... filH:ra of .. be.to .. 
trcmolite. anthophyllite. IIctinolite. or II 
cWlIbinatioa of th ... minerala 10 III to 
e.'tp0a8 employeel to levela in exu-•• oC 
the DpGlW'II limit prelCribed in 
paragraph (e] of thit aection. .w.:h 116" 
but nut limited to. taw .. 1COI'era. 
abra.i\·e wheel&. and dri11a, ihaU be 
provided with local exhauat ventilatioo 
.y.tema "'Wch camply with parqraph 
(O(l)(iv) of thia lectioo. 

(vi) Wet methods. laaofar a. 
practicable. a.beatoc. tramoUte. 
anthophyllit .. or actlaoUlI aball be 
bauadled. IDix.ed. applied, removed, cut. 
acored. or otherwiM won.d ill • wet 
.tate aufficiellt to PNvut lhe emiuloa 
or airboroe libera 10 a. ta expoN 
employ ... ta levela in u.c:eu of the 
expoaure limit ptaCribed la panasraph 
(c) of thia IeCliosI. Wlleu the uaelulaeu 
oC the prod~ would be dimlni,bed 
thereby. 

(vii) MatarW. coataiaiq ubata.. 
tremo1ite, aathopbyWtt. or actlGolU. 
.hMU not be IIPPlW by IpnJ .. thode. 

(vill) Pvtia&lar produda and 
oJ*'atiooa.. No ube.to. cesunl. mortar. 
coaUna. pout. plullr. or aimilar 
Clteri&.l cODtaining asbatoe. trwmalite. 
caathophyllite, or .c:tiaolill ah.aU be 
reCllGved from bqa, c:attona. or other 
c:ouWa.era ill which they are ahipped. 
without beiDi either wetted, or encl(IMtl, 
or vantilated 10 al to pr:event ef(activc:ly 
the rei .... oratrborne 6bera of 
a.beato .. tremoUt .. anthophyllit .. 
actinolite, or a combiaaUGIl 01 the .. 
",mCNI. 10 al to cXpoM employea 10 
l"v.I. ill ex.ce .. of the limit prncrit-lln 
paragraph (c) of thit MctlOn. 

(Ix) (Ampre .. ed air. Comprnaed ILIr 
lhalloot be ued to NInO". a.b..toe. 
tremolit .. anlhophvllite. or actinoU:. or 
nutteriala coatainloa .. be.to .. tramolile. 
anthophyllite. or .ctinoUte. unlesa the 
compre.aed air i. lUed in CODjWldioa 
with. veotilallon .y.tem duilPMd to 
capture the dust cloud created by the 
COGUlRued air. 

(s.c.. "'Q.1001(f)(1)(L1U 
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(21 c..'lJnll'IIancc pm;;:nm. Iii When: Ihe 
FEL i, exceed,:d. Ihe empluyer .hall 
UldlJlilh 'lnd implement II ",rillen 
pro;:rllm t:l red4ce empluyee cxpus~ 10 
c., b~lnw the limit by meant or 
engincerin~ IInJ wurlr. practice cont:ol, 
". required by pardBtllph (0(11 o( thIS 
lectiCin. lind by the uae or respiratury 
protection where reql,\ired or Fenni:ted 
under this aection. 

(Iii Such prugrdmJ ah,,1! be re..,iewed 
and u~clatec! it' n~eSla:"}' 10 rl:f1~ct 
,iguifia.nt chlln~~1 In 1/\&: ",,,lUI of Ih. 
employer' I coIRpli4ncI: program. 

(iiil Wrill.:n progr4IR' shall b. 
lubolitted upun rl:lfue~1 Cor lIulUir.atiou 
and copyUta 10. the Ani'lanl Secrel.&lY. 
th. Din=ctor. a(f~ct.d emplo)t:C'a lAnd 
designated employed repre:Mnl':lIi~,"s. 

(iv) The eIRploy~ .h:dl n\ll UM 

enlpluf.e rol,,,.ion .a a cn~.UI' of 
compllioU1~ with the PEL. 

(aI H~$piratot)' PNtection-(l) 
C~n.ro!. The ecnployer ahaU provide 
rell~itlilOC"l. and el1lunr that tIley are 
uwei, whenr rl:qu.inrd by lhis MCnon. 
Rell('liratafl .hall be v.Md ia lb. 
fllUowing c:.ircWD.lllaaces: 

(il DurinK the iDtenal nec:etMl}' to 
inatall or impl.menl feaaibl. enaine.rinc 
and work Pl'1lctlc:e conuoll; 

(ii) In work operaUoaa. luch.1 
nWaleRance aad repair acUvitl~1, or 
other aclivili .. for which .naineerina 
IIlld work practice controla .re not 
f.aaible: 

(iii) In work lituatIllRa where (euible 
d~ .ad work practice controla 
ara DOt yet luffici.ntto reciUl'.e expoeure 
to 01' bel, w lbe ,xpolure Umit; Mad 

(iv) In emeraeacie~ 
(Z) &.piratlN' •• I«:tion. (i) Whenr 

nrlpiralora an requ.inrd uadar thit 
flClion. tba .mployer IhaU .. Ieet and 
provide al DO cOat 10 the employ.e. the 
eppropriat. re.pirator al specified ill 
Tllbl. 1. The employer ahall .. ll:Ct 
rcspiralorl from amona mOle jc:;intIy 
approved as beina .cceptable fOl' 
pr.Jlect.ion by thot Mine 5.iitllty Ind 
Hellllh Admiailtralion lMSHA) and by 
the Nalionalln.litute ror Occup.lianl&l 
Sufety and Health (='IIOSHI und~r tho 
pruvilio/U of JO eFR Put lL 

(iii Th ... mpluyer ahall provide a 
pow .. re~ lIir-pun(yi", respirator in lieu 
01 .u:~. nt:jalive preuure n:apir.lor 
,pecifiotd in TalJle 1 whf'lIever: 

(.\1 An em"l&ly~e chooae.tQ usc thi, 
t}.p.t Ilr rc'pir,llOr: and 

(BI nu. n:spir<u(\r will pruvide 
adoequote prolection 10 the empl.:l¥ee. 

r .. :1\,£ 1.-AESI'OAATORY PROT[CTIOf; FOR As.
ltiST'JS. TAfWOc..ITE. MTliOrMYWT'E, ..,.0 

AcIlHOl.IIE F'IM'AS 

".COI"~~ 

"'.~... ~ ... ~. 
",.~~ .............. 
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lu IUch tr.n,lcr. ii .ucb a diUerent 
po,i:ion il 4vllilable. 

(~I &~/ .. tnll(Jr fit "~stillll. (il TIle 
ar.apl:JYllr sh.lI enlure tnat tite rr1!li""lor 
i •• ued to Ihf' edlplop!e uhibita Ihtl Ie:ast 
po".i"le rllco=piece Ielka£e Ind th/dlh .. 
ft."lipinatur ia (illed properly . 

(il) For f!ach employee we:ui.'1 
............... ".2; I. -- -__. - nt:'R"tive pressure rc"pi:uton. ~"I~loyefl 

1':11 PI;~I. W __ ... '-9'_ 
q ..... abaH ~rfor:u I!ilher quanlit:!ti"'e nr 

....... -_ ... '0 ,:« I. ~ ....... .............. cl:l .. lit3live f~ce fitte .. t, at the lim&: or 
1)01 ~ fEu. :::!::::- -. ~ initiai filtin!C .nd It 1f'lIlit ever) lix 

_ .. ftC-.'" 2G Uac: I Mt --' _........., _ munms tht.rellflcr. The qualitltli,·t. fit 
1'00 J[ I'E4 - - -......- I,!s" may be used only (or tellinll Ihe fit --z. AI'W ~ • __ • or h.lf-nla.k relpirllon where they ;are 

- - --- - permillod 10 be worn.. and .hlU be 
_ .. __ ... ~ U I.=-__ ....... _ conductt::d in acconJ;ance with .~ppcndix 

a: '1Il00 JlPEU ,-- __ .. ...... C. The lests .hllU be uaed tlJ .eltct 
c. __ ~ II~ 1.::--=....,.. OIl _ folCt!piecel that provide the requi:-.d 

I .. 1 C'JII J[ fEll. ..- __ .. ...... p~otllc:tion III pceacrib4=d in T.blft L 
:":,,.~~ ~ (h) Protecti ... wor! c/ol.'Iilll lmd 
_____ • _ ~,,'pn:Ent-{l) Provisilln and ~.lt an 
- emplc)ya~ i& exposed to IIltHslos. 

w,,· .. '-- ..... lot ..... ___ • tre::noli!te. IUlthophyUite. IIcUnlJlitu. ur _ -.::-r-.:;::..: =::-::::0::- .. _ combination of the .. minerals alaove the 
WI " ______ ~ ,.,.._.. PEL. 01' wh&ate the pouibilily of c)e . 
(. J _...... • Imlatlon .wu.the clIlplllyer ~u 

(l) Respirator program. (I) Where pravida at DO coal to the employee and 
respirahuy prot~llOll is required. the ensUl1ltMI th. employee u.ae. 
llIlploYtlr ab.u lnaIdtul •• raplr.ror apprcpriata pro .. ctiv. woek dollWi, 
f"n¥C"21D in ~cc:ocdaaca with 29 CPR Ind oquJpmeot lucb ... but DOt Umit.:cl 
1910.134lb), ld). (e). and (fl. to: 

(ii) Th. employ« .ball pennit .. ch (i) Covendla or Il.i.m.iLa full-body ".,ork 
elllployee who u.el a filter raSI'&ralor to dothins: 
chana.! Ih. fil,"", .luwntt whenever .a (Ii) ClIlv ... bead coverinp. iUld foot 
incn:aae in bteilthlnc nwSUDce is caveriql: and 
detected and ab.U maintaia lin adequate (iii) Face w.lda. vent.d aouJCI, or 
luppl) of mUir .lcmaata for abll olhft- 'pproprial' protective equipl114tut 
pucpoae. which compbea with IIVlQ.113 uf l.'1ia 

(iii) Emplo) ... who we.r relpnton Part. 
.h.U1. be permitted to I ... va the (lJ &moval and .tol'08~. (i) l1la 
regu1"t~ area 10 waah thalr fac:a IIIId employer than .naure lbat employe .. 
retpirator facep{ecea wbenever realOw. work dolh.ina contaaWw!ed 
n.t:eu.uy to pravut Ikln lrrilation with .. be.toe.wmol& ... an\hophyll.ite. 
ulOC.iated with rapiralor UN. 01' .ctiaolite c;.aly lA chang. rooml 

liv) No .mployee aball t.. .nianed to provided ia accordanc.e with puqr.ph 
t.lIU requl.'ina IU ua. of nraplraton if. (i)(l) III thie aac:tloa. 
b~ud upoa hla 01' her molt recent (ii) Tho .mployer 5ball .I1IUfe th.t no 
IXlminatioa. an uamJnina phyaician employ .. takal contaJnillated work 
dlllerminel that the empl.lyee will be dnlh1na ow of the chan .. room. excepl 
UNlbio to fwu:tioa DOrmallV w ... rin. a tI:..l .. ecnplo, .... uthorized to do 10 for 
r~lpiratOl'. or th.llb. aafely or health u! the putpON ollauaderiq. maintelWlCe, 
tnc employe. or olher .mployees will be or diapoaaL 
imp.ired by th. UN III a ,..Ipirator. Sucll (iii) Cont&aaainated work datbl ... thaU 
(:mployee .ball be .... iDed to another be placed IUId .tared ill doled 
joiJ or IIi Veil lhe opportunily to trunaler CURtaine,.. which preveat dilpenloa of 
1:1 a diff.reQl poait.ioa who .. duti .. b. the a.be,ta., tnlmoUt.e, anthophyUite. 
or Ihe ia IIble to pcr(onn with the u.ma aad u:tinolile outaide the contain..,. 
eruployer. in tb. Mille leoaraPruCl£1 .rea 
and wil" Ihe aame .. niority. Illilua, Ind (Ivl Conl«inen of coatllmin«ted 
r..l'o! or pay th. ecnployee had lUll priUC' prolective devicel 01' wOl'k c!ulhi.'1l 
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which are ;0 be lI.ken Qui of chan!!" 
room. or Ihe workplace Cor deanin~. 
malnlenance or dllP03kl. .t-loIli b(:ar 
I ... bel, in accord.nce wilh pOlraliraph 
1I)ll) of Ih,. .eclion. 

(3) Clf!aning and rep,"accmc:nt. (i) The 
c:mployer ,h.U c1elln. I.under. rep;ur. or 
repl.cc: proleclive ciolhinK and 
cGuipment required by thi. P.rilllrtlph 10 
r.I ;unt"in Iheir effectivenc ... nle 
empluyer .hiAll fllO\'ide cic;an plOteclive 
c10duClK Olnd equipment 'It leul ~~cldy 
10 each IIffected emplnYf!e. 

(ii) The employer shOlll prohiLil the: 
rem..,\·al of ubeitos. trcmolite. 
anlhCl~hyUile. and aClino!ile fmm 
prolecth-c ciuthinll and o:quifJment by 
Lio .. ~ .. illg ur sh .. lting. 

(iii) lAundering o( contaminllh:d 
do.hing shMIl tk Jone so as 10 pn:ltdllt 
the: I't"h:AN o( airLome fiben of' 
ItSLC3tOl, tremolite. Mnt!ioph}-Uile. 
at.:l;nolile. or a cODIbinalion o( these 
rninen,l. in exce .. a( Ihe pc!mu::sible 
t;;).PO'ure limit preacribed in purilgrMph 
(el o( this ICCtioln. 

(iv) Any enlployer who Iii vel 
contaminated dothing tu l!nother person 
for laundaring '~lill in(uma .uch pcrlMln 
of the requirement in paragrap .. 
(h)(JUiiil o( thi. leC\!on to eff(:ctively 
prevent thit relea.e o( airoo!ne fibf:rs of 
lI:.heltOs. tren:olitc. anthophyllitl". 
actinolite. or a combim.tiun o( these 
mineral. in excesa o( the Jkr::1is:;ibls 
eApo,ute limlL 

(\') The employeer shall !ufunn Any 
person who laundera or deana 
protective clothing or equipment 
contaminatl:d with asbelto .. tremaUtc. 
_flthopbyllita. or acti(1olite:, of the 
polenti .. Uy harmful effect. of exposure 
to lI.be.tOI, tremoUte. anthuphyllite. or 
~clinolite. 

(\'i) Contamloateci clotbiol-ah~ll be 
tran.ported i.a Haled Impenneable bagl, 
or other cloted. impermellbla coatainera, 
and labeled i.a accordance with 
F~rallrapb (j) of thil aeciton. 

(ii Hnient: /ocilitiH and practica
(1) Chang~ 100m&. (i) Tha employer lhall 
provide daan chaRp IOOrnA rar 
ca:;Jlnyeca who work i.a are.a where 
tho:r airborn. expo.ute to asbeitOl, 
tremolite, anthophyllit .. actinolite. or ~ 
eombi.n:ltion of theM mlnerala Ia llbo,.. 
the permi •• ibls exPOlute limiL 

(ii) Th. employer Ihall eo.u,.. that 
change 1001111 lUll in .ccord"n~ with 

, t910.14tlt!) of thi. pari. lind are 
e(fuipped wilh Iwo .epllrale locke ... or 
slOra!!e fllcililit!s. 10 ~ep<lr.ted .. to 
prevenl conlaminlltion of the emplllYf!C's 
ctn:et clo>thcs from hi. protecl;\'. work 
cl .. uhing and equipmc:nt. 

(21 Shuwel7. (ii The: empla)-er ,hilll 
ensure Ihllt employee. who work an 
IIrn. whc:re Iheir lIirllorne expo.ura I. 
"IJo\'e the prrmi:lsilJle expolute limtt 
.h:Jwer ut Ihe f!nd of Ihe ~'ork Ihilt 

iii) The e:narluyc:r shall provide 
shower ftlcililiea ~-hieh comply with 
11!nO_141(tij(:') of thil part. 

liii) 'fhe employcr shall en. un: thllt 
I!mrlr.)'ecl who <Ire n'quired tn .hower 
ro .. r~lIunl to pcar:agr.ph (il(2)(i) of thi. 
Jcclion do not lea\"~ the workl'lillc.e 
wectring IIny c1ulhinll or equipnacnt worn 
durin: the work shifL 

(3) Lunchrooms_ (i) The employer IhaU 
pro\idalunchroom (acilities fur 
cmpioyee. who work In area. where 
thl:ir lIirborr.e exposure II above lh. 
permissible e:xposure limiL 

(iii The employer IhlAn e!lIUI'tI th:.t -
lunchRlClm facilities hllwe II fk'IiUu -
presllun:. filtered air ,upply. lind lire: 
readily acauible to employee .. 

(iii) The employer shan enaure thllt 
employees who work in area. wbere 
their lIirwme exposure ia above tha 
~rmilSibl., upolure limit w~ their 
hand. lind face. prior to ... tina&- drinkins 
or .r:tnkin&-

(i\ I Thlt empluyer .haU CDSure tJu.t 
smpluyees do not anter lunchroom 
fill.ililic:. with prote<:liv. work clothina 
ot equipment unle .. audllce ubatoa. 
trcmuilte. anthophyUit •• anclactinolite 
fibcen hOlv« Leen n:naovl:d from the 
c1uthing or equipment by vaccwrJng or 
other method thllt remova du.t without 
cau:&ina the a.be.lo .. tremoliie. 
anthophyllite. or IIctinulite to becoCQe 
ai:bomc. 

(jJ Com:nClnicotian 0/ haZllnU 10 
em;:/"YH.-(1) Wanuna .ips. (i) 
Po:-ting. W"ming.irn •• bllU be provided 
And di'lil.yad at each regulllted area. III 
addition. wamina .Iana ahaU be po.ted 
1ft IIU IiPlirulchu to regulated area. 10 

tbat 1AR emplo)'ee atay relid the .Iana . 
lind t.tk. necessary protccUve Itepa 
bwfore enterin. the area. 

(ii) .Sisn lpecificatiuRL Tha wamina 
liGo. required by paragraph (j)(l)(i) of 
thi. Nellon .hull bear the foUowiaB 
infonnation: 

At:Ft:.RENCE FILt:. 

DA:-';CER 
ASDESTOS 
CANCER .\:-'U I.U~G DlSEASF. 
HAZARU 
J\(fruORIZEO rERSONt\£L O~LY 
F.£SPIRATORS Al'OU PROTECTl""!:: 
CLO'!HI~C 
ARE REQUIRED IN l ·tUS AREA 

(iii) wt;cre minera"l in thl! r~su",tc:d 
.. rcu are emil tremolit", anthoph)'llittr or 
1I&:lInol;tt'. tha c:mpluyer may replilee the: 
tern. "uiH::&la." wllh tr.c: appn:priate 
minerlll a:.n.e. 

(::) !\"omillg lalH!ls_ (il Lab4:linK. 
Wamin~ lahel, .J1.,lIlJe .. mxed to illl 
naw muleriliis. miAture •• Icrap. w ... te, 
dtbris. iIInd olher pnxiuctl cont .. ininx 
U:lIH15tO •• t ... mo!itl'!, anlhophyllite. or 
HClinnlite fibcD. :lr to their r.ontllinel"l. 

(il) l.ullel lp<=cifiClitioRi. The lubel. 
shall comply with the requirements of:!i 
CFR 1910.1200(0 of OSHA'~ HUlllJ 

Colftmunicluion .tandacd. acd shall 
indude the fllllowing inform:.tion: 

tiA!'~C;ER 
CO~'l'AI~S ASBFSTOS FIBERS 
AVC,iID CRJ::A TINe DUST 
C.'\scr.R A.~D WNC OlSF.A3E 
IIAZARD 

(iii) Whcl'f' mineral. to be l"lIeled lin: 

unlV tremolite. IlRthophyllite. or 
actinulite.lhe emplu,,~r may n:place thl! 
t .. rm " .. I.Ie.to." wilh the a"propriade 
mina=!:ll nllme. 

(3) Malerial $Q(l:ty data ShHiJI. 
F.mplo)'cn who ate manufacturers or 
iaapufters of ube.to .. tremolite, 
IlnthojlhylUte. or Ilctioolite or a.beat" .. 
lrclDCllitc, IIntbophyllite. or actionlite 
products t;hlIU comply with the 
requirem-.nt. reJwina development of 
auderi»J s::Jety data .heetJ aa 'p4fcilied 
in 29 CfR l~o.l2OO(a) o( OSHA'. 
Huard Communication .laodard. 
axcept a. provided by paragraph m(.) u( 
thil MeliOR. 

(.1 Th. provl.iona for !abela required 
by ptlQIII'Apb OJ(2) or for material .. fet) 
dad .. ~eell reqWn:d by paraanph (j)(3) 
do ant apply where: 

(i) Albntoe.. tremolite. anthophylllt .. 
or actinolite fibera h;av. been modified 
by a buncllna aaent. coatina. binc:t.rr. or 
olber material provided that tha 
manu(ltdurer can demunatnate that 
duM,Mny relalOubly fOtHoMable uae. 

(lee. 1t1G.10C1W(4J(l)1 
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TOXIC SUBSTANCES 

hdndlinl!. ~torajlt". di!ponl. pror.-,,,i,,!:. 
or Ir:III~(lorl;>tion. no airborne 
cnncenlralion, t)f fII.er!l o( ashesl"". 
Irernulile. anlho(lhrllitc. aClinolile. :,r It 
CllflIOu'illiun Clf Ih~'t! minctuls in CIlr.I·~" 
uf (he aClion le\'el will be rcio!:ut'd or 

(iii Asl,hln •. trromolile . .. nthuph~·lIi!~. 
ilc:rnuhle. or it cumbination of Iht:se 
mlnt:r,,!! is pre~cnt in a producl in 
cO!1cC!ntralions leu than O.l'lf.. 

(51 £.1lpllJreC information Qlld 
troillin~. (i) The em~loyer Iba!1 ill:!tilut" 
1\ Irllininll program (or ~II em~I"J(;"a 
who all: t:)I;posed tu airborne 
cunct!ntn.liuns ,l( ubesto,.. lrem"litt:. 
.. "tnClph~·lIile. IILtinolile. or IA 
cumbillalion of these minerwl. IAt or 
all,,"c Ihf' m:lion le\ t!I tonsure their 
participHlion in Ihe plogram. 

(iill·l" .. ininw lihall be provided prior lu 
or IAI the lime of initi.d auisnmenlllnd 
lit lelllli lAnr.uoll!)' Ihere"(ler. 

(iii, The Ir.i:Jing prosram .h,,11 be 
conducled in a manner which the 
cmplo)'ee is allie 10 underatand. The 
enaplorer shllll en.ure that each 
employee i. infunned oC Ihe rollowin,: 

(A) The health errect .uocl.ted with 
e.be.tos, tremoJit.e. anthopbyllite. or 
.ctinolilAt expo.ure: 

(8) The rel.tionahlp betweea 1ID0ldat 
.nd expo.ure to e.be.tO&, tremoU ... 
anthophyllite. and .eliDoUte Ia 
produciaa luna cancer. 

(e) The qlWltity. location. manner of 
\Ale. tele ..... ad .torage oC aabe.to .. 
tremolite. anthopbyllite. or .ctinolite. 
and the .pecfic nature of operation. 
which could re.ult in expoaure to 
.. beltO" Lremolite. anthophyllite.or 
actinolite: 

(D) The enaiaeerina controia and work 
pr.ctice •• uoc:i.lAld. with the 
employee'. job ... ignment: 

(E) The .pacific procedure. 
implemented t~ protect employee. from 
expoaure to ubesto .. tremolite. 
anthophyllite. or actiaolite •• oeb a. 
appropriate work ·practice .. emersency 
aDd dean-up procedure .. and perlGnal 
ilrotective equipment to be u.aed: 

(F) The purpoae. propel use. and 
limilalion. of relpiraton aad Pf'OtecUve 
do thing: 

(e) The purpose and. delcription oC 
the medical lurveillance program 
required by para8J'1lP~ (1) or thl. aeclion; 

(HI A relliew of thi. atand.rd, 
including appeadice .. 

(illl Acee .. to iruonnation and 
Inlininll material .. 

(AI The employer ,hall make • copy 
of thi •• taadard and ill appeadicaa 
readily available without COlt 10 aU 
e((ected employee .. 

(0) The employer .hall p~vide. upoa 
requelt, aU m.lerial. relatiag to the 
employee information aDd lraiaina 
program to the Alli.tant Secretuy .ad 
the training program to the AaaillaJ2t 
Secretary and the Director. 

(kl HoweJcetlping. (1) AU .urCace • 
shall be maintained a. free a. 
practicable oC accwuulatiuna oC duata 
and waite contairunll .. hatO&, 
tremolile. eathophylli ... or actinolite. 

(21 All Ipilla and .widen ... 1 ..... of 
mlAterial containinl ube.to .. tremolite. 
IAnthophyllite. or actinolite a1wll be 
cleaned up aa .oon u poaaible. 

(3) Surracea coal&miaated with 
IISbestO'. tremolite. anthophyllite. or 
actinolite ~y not be cleaned by the .... 
or compressed .ir. 

("I VllC\lWlliaa.IiEPA-ntt.tred 
vlAcuuming equipment ahaU be uled for 
vacuuming. lbe equipmeat ahall be uacd 
.nd emptied in • manner which 
minimize. the reeatry of •• be.to&, 
tramollt .. anthophyWte. or adiaoU .. 
into the workplac:a. 

(5) Shoveling. dry .weeping ud dry 
clelU\-up oC ubato .. Lremolite. 
anthophyllite. or actiDo1ite may be uaecl· 
only where v.cuWDia8 .ad/or w.t 
cleaning .... not (.uible. . 

(6) Wa.t. diapoaaL Wut .. lCI1IP. 
debri .. bag .. conWaen. equipment. aad 
dothing caotamltLated with uba.toc, 
tremolite. anthophyWte. or .cdaoUte 
conaigned ror di.poaal. ahall be· 
collected and di.poaed oC in aealed 
impermeable bqa. or other dOMd. 
impenneabl. cont&iaeIL 

(1) MediCDl.wwiJJcuic.-(l) 
Ct!neroJ.-(i) Employ .. cowrwd. lbe 
employer llball butitute • medical 
lurveillaace program Cor .U employeea 
who ate or will be expaNd to al.rbonut 
con.centrationa of f1bera oC ube.toa, 
tremolite. eathophyUite. actinolit •• or a 
combinatioa oC the .. minerala .t or 
above the actioa leveL 
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(ii) Examination by a physician. (A) 
The amployu .hall enaun! that .11 
medical axaminationa .nd procedure. 
are penonneel by or under the 
lupervilioa oC a IIceaaeel phyalc1an. and 
.hall be provided without coa' to Ih. 
employee ead at a ,..lIonabl. tJ:ne and 
place. 

(0) Peraoaa other than licena.d 
phyticiana, who eclmini.ter the 
pulmonary Iunc:ti01l lesting required by 
thi. aection. .haU c:omplet •• traiDin. 
COW'M in 'piromelty IponlOted by aa 
appropri.le .cademic or proCeliional 
institutioa. 

(Z) PrwplQcem.nt tI.'taminauonL (i) 
SeCor. ea employee i. auiped to an 
occupaUoa expoMd to airbotne 
coaceacrauona 01 •• be.loa, tremoUta. 
aathophyllite. or actiaolite fibers. '. 
preplacemeat medical examinatioa ahall 
be provided or made .vailabl. by the 
employ.,.. 

(II) Such .nminatlOll ahaU Iadude. u 
• IIIlall1"llIIo • medJcal aad work bi.tory: 
A c:oaaple .. phyalcaleulIIl ... t1oa 01 .. 11 
.y.tem.a with empbuia OIl the 
retpiratory .y.tem., tIM cardiovucu1ar 
.y.tem &ad dlaettlwe tract; compwtioa 
oC the ... pitato" di.aeaM ataadardized 
quadoa.aaira in Appendix D. Put 1:. 
c:beat roeatpaosrul (poaterior--&aterior 
14Xl7Iachu); pulmGMIJ fuac:tion lesta 
to iaclude forced vital capacity (FVC) 
and Corced expintory vollUM .t 1 
aecoad (FEY •• ); &ad uy additioaal 
teala deemed .ppropriate by the 
".lIIlnio, pkyaidaa.lnterpr8tatioa .nd 
c1aui6catioD of c:beat roantgenop'&ll\l 
.halI be coaducted ill accorcIaDce with 
Appead1xE. 

(3) Periodic aICQmiMuOllL (I) Periodic 
medlc:a.l.X&IIlinatioaa ahaU be made 
evailab&e eamaaUy. . 
. (il) n. ICOpe of tlMlMdica1 
I"'m''''tioa ahaU be Ia conformuce 
with tIM protocol ntabUabad lA 
patappb (1)(ZKU). Ixcept that the 
rrequeacy of c:ba\ roentaeooarama aIlall 
be conducted in ~ with Table 
Z. and the abbnvialed .taadatdized 
queltiOlU18ire contained in Appendix 0. 
Part Z. ah.aU be adm.ini.tered to the 
amployef" 

(s.c.. 1110.1oo1(t)(3)(iill 
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TA8l£ ,-fREOUENCY Of' CHEST ROENTG£~ 

y---- ""''''-r IS to 16 :11+ .. .. ... 

0 .. 10 _____ 1 £_'''''- [_1_- f..-,I_ 
lO+ _________ • ______ .j£_'_--- £_, __ I_I .... 

(41 Tennina/ion 0/ emp/oym('nl 
examination .. (il The employer Ihall 
provide, or make available, a 
termination of employment medical 
namination for any employee who haa 
been expolcd to airborne 
concentratlonl of fiber. of a,bettol, 
tremolite, anthophyllite, actinolite, or a 
combination of thele mineral. at or 
,hove lbe actJon level. . 

(ii) n. medical examinalloa IhaU be 
In accotdaDc:e with the requirements of 
the periodJc examinations Itlpulated ia 
par.ppb (1)(3, of thi. -section, Ind shall 
be giv.n within 30 calendar day. before 
or after the date of termination of 
employment. 

(51 Recent e.'(aminotiotu. No medical 
examination la required of any 
employee. if adequate NCOrd •• how that 
tbe -employe. hal beea examined in 
Iccordance with eny of the DrecedinC 
parappha ((I)(ZHI)(C)) wiUWa the put 
1 year period. 

(6) In/onnatl'GII providtNJ tQ the 
hy.ician. Th. employer ah.1l provlae 

the foUowIna infonneUon to the 
e.uminins phyaician: 

(i) A copy of thi. standard aad 
Appeodicel 0 and E. 

(il) A desc:riptJon of the affected 
employee'. duUetI aa they,.late to the 
employee'. exPOlun. 

(iii) lb. employ .. '. repreaeotative 
exPOlun level or aaUcpa,ed "'POI un 
level 

(iv) A detlCription of any per.onal 
protecUve and .... piratory equipment 
uMd or to be uaed.. 

(v) InfonnaUon from prevlo", medical 
nlraln.doaa of the affected employee 
that I. not othcrwt .. avaiIMbl. to the 
examillin, phyaicia~ 

(7) Phy.ician'. written opinion. (I, The 
employer ahaU obtain a written aigned 
opinion from the examining phyaiciaa. 
1111. written opinion IhaU contain lha 
resultl of the raedica! .xamination aad 
.helllnclude: 

(A) The phYliclan'. opinion II to 
whether the employ.e ba. any detected 
medical condition I that would place the 
employee at an increued rilk of 
material health impairment from 
expolure to albelto .. tremolit .. 
anthophyllile, or actinolite: 

(8) Any recommended limitationl 00 

the employ •• or upon the ut. of 
personal protective equipment aucb a 
clothin. or reapiraton: and 

(C) A Itatelneot that the employ .. baa 
beea Informed by lha phYlldaa of th. 
relulta of the mcdicala .. miaatioa aad 
of any medical condidoal telwtiq &oaa 
ashatoa. tremoUt .. aathophyWt .. or 
actinolit. expolute tbat teq··n Curtbar 
.xplanation or treatmeaL 

(ii' Th. eraployer.ball lnatract the 
phYllclan not to revel! ia the writtea 
opinion liven to the employ.r Ipeclfic 
findlnp or dlagnoletl tUU"elated to 
occupatlonal expoIIIN to abestoe. 
tremolit .. · anthophylUta. or adlaoUt .. 

(iii) The employer abalI provide a 
copy or the phYllclan'. wrttt~ opialoa 
10 the effected employ .. wtthla 30 da,. 
from ita receipL 

(m, ReconikeepUw.-(l) ~ 
I1If1G.UlWmenu. (i) na. employer Ihal1 
keep aa accurate record nf aU 
me.lUtementl takea to moaltor 
eraployee exPOlun to abeltoa. 
tremolile, aathophylUt .. or act1noUt. u 
preacribed in puappb (d) of tht. 
aectJoa. 

(U, Thla record .haD Include at leul 
the followIng wormatloa: . 

(A) Th. date of meautemellt; 
(81 The operation lnvolvlq axpoaure 

to .. beltO" tramollt .. anthopbyWt .. or 
actlnallt. which i. beiDa moaltored: 

(q Sampling and analytJcal methodl 
liNd and I'Vldence of tbaJr aCCUtllC)': 

(D) Number. duraUoa. aad raults of 
.ample. taken: 

(E) Type of relpitatorr protec:tlv. 
devices worn. ie any. and 

(p) Nam .. lOCial HCW'lty number aad 
UPOlure of the employees WhOM 
Upolure ara fe1Jl"tMnted. 

REFERENCE FILE 

(iii) The employer .hall maintain thl. 
record for at le .. 1 thirty (:!OJ yean.. in 
accordance with 29 CfR lQUUO. 

(21 Objective data lor exemptN 
OlNrotiotU. (i) Where the proca"inc. 
UN, or handlin, of producta mad. from 
or containinl .. beltO" tramolit .. 
anlbophyllitl, or IctltloUte II exemptcci 
Crara other requirementl oC thil Hctlon 
under plraSfaph (dl(Z)(iii) of thll 
lectJOn, the employar Ihall eltabUlb Ind 
maintain an ac:curate record of ob/ecHv. 
data rellonably relied upon in tupport 
of the exemption. 

(Ii) The record Iball include et 1.lIt 
the followin&: 

(A) Th. product quallCyin. fM 
axemptJon; 

(B) The 1Oun:e of lbe oblectJv. data: 
(C) na teatina protocol. result. of 

tuUna. and/M aoa1YIII of the materW 
for lbe rele ... of albeltoa. tremoUt .. 
anthopbyWta. M acUnollt« 

(0) A dnc:riptloa of lha operation 
exempted aud how lha data 'UPport the 
eumption: and 

(E) Other data relcvaat to tha 
operatioa.a. matariall. proc:euiq. or 
employee e.xPOlura covued by tha 
eumptioa. 

(iii' n. employ.r .haU rulat&la thla 
record for the duratioQ of the employer'. 
rellanca upoa aucb objectJve data. 

........-"..~ .. l'udu... ......... 
01 CCIIIIpItaQI orpa!&adaae IIIda .. ....." 
nde &MCICIadaae &IId..,ao,.. ...... tIou 
&0 !Miatala tba rtCIIC'da Nqu.ired br dIIa 
MdiOA. 

(3) M«iiCJtJl AI'YfIiUGIICII. (I) Tba 
employer ahaU .. tabUab and _intaia 
aa accurate NCOrd lot ea.ch employ .. 
I"bject to medical .W'Veil1aoca b, 
pa.rqrapb (1)(1)(1, of thi. HCtlaa. ia . 
accorda.ace with ZI a:R 1ftcuo. 

(ll) Tba record ahaU taclud. at leul 
Iha followiaa laConn.atioa: . . 

(A) n. nama aad aodalMC:U'Uy 
IlW:lW cl lb. smpJoyae; 

(B) Pbyadaa'i written oplnloaa: 
(C) MY employ .. medical complatata 

related to expoaure to ubeatoe. 
tremoUte. aathopbyWta. or act1nollte: 
aad 

(0) A copy of the laConuUoa 
provided to the phyliciu a required br 
paAp-aph (1)(6) of thll MCtloa. 

(iii) Th. employer ahaU eaaun that 
thII rwcord II maintained fOC' the 
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duration o( employment plu. thirty (301 
yeana. in accordance with 29 CFR 
1910.20. 

(41 Training. The employer ahaU 
maintain aU employee Irainina recorda 
for one (1) year beyond the lut date oC 
employment oC that employee. 

(5) t\ voilobililY. (i) The employer. 
upoa written requelt. Ihall make all 
recorda required to be maintained by 
WI aection available to the Alliltant 
Secretary and the Director for 
examination and copying. 

(ii) The employer. upon requelt Ihall 
make any expolure recordl required by 
puagraph (m)(ll of WI Medon 
avail.blefor examination and copyil18 
to affected emptoyee .. Cormer 
employeel. delignated repreMntaUve. 
and tha Alli.ta"t Seqetary. La 
accordance with 29 CFR 191CUQ (aHa) 
and (aHi). 

(iill The employer. upon requelt. aball 
lI1&ke employee medical recorda 
required by paraGraph (m)(Z) of WI 
MClioa avaiJable Cor examinatioa and 
copyinS to the lubject employee. 10 

anyone hllYil18 the lpacific written 
conaant of the lubject employee. and the 
A ... i.lant Secretary. in accordance with 
Z9 Cl-'R 181o.2Q. 

(6) TI'tIMfer of recOI'CU. (I) ne 
employer Ihall comply with the 
requirementl coacerninB tranafer of 
recDrda eet forth La 29 CFR 181Q.2O(bl. 

(iiI Whenever the employer cea .. 1 to 
do bUlin.I. and there I. no aucceuor 
employer to receive and ret.iD the 
recorda Cot, the prelcribed period. the 
employer Ihall notily the Director at 
lUll 90 daYI prior to dilpo .. l of recorda 
and. upon request. tranamit them to the 
Director. 

(nJ Oburvalion of moniCDrilJl-(1) 
Employ" oburvotiOll. Tha employer 
ahall provide affected emploY .. 1 or 
their dellsnated' repreleataUvea an 
opportunity to obaerve any monltonn, 
of employee expolute to ..beltos, 
tremolite. anthophyllite. or acti.aoUte 
conduded in accordance with 
para.,..~ (d) oC tbJl aecUoa. , 

(2) Oburvatjon proc«iura. Whea 
oblervation of the monitorina of 
employee expo lure to .. beltos, 
tremolita. anthophyllite. or acti.aoUte 
require_ .ntry into a" area wh .... tha 
UN of protective dothina or equipment 
j.a ntqWred. the obaerver ah.all be 
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provided with and be reqwred to u.e 
,uch clothina and equipment and .hall 
comply with all other applicabl ... (ely 
and health procedureL 

(0) Date.t-{l) EI/eclillll datil. Thll 
.Iand"rd Ihall become effective July 21. 
1986. The requiremenlA of the .. bel to. 
Itandard illued ia June 1912 (J1 m 
I1J18) ... emended. and publilhed in 29 
em 191o.tOO1 (1985) rem.m in eClect 
until compliance il achieved with Ibe 
parallel proviliona of lhil Itandard. 

(ZJ Start-up date .. AU oblilationa of 
lbil lllUldard commence 00 the effective 
date Dcept al foUowa: 

(iJ ExpD4ure monilorUl8. laltial 
moaitoring required by paragraph (dl(Z) 
of thil aection shell be completed .. 
loon al pollible but no later than 
October zo. 1988. 

(ii) Regu/ated CIlWCU. Replated areal 
required to be e.lMbllabed by parasnph 
(e) of thil aectioa .. a rault of initial 
monitorina lhaD be .. t up .. IOOQ a. 
pollible aCter the nlulla of thet 
monitoril18 an mown and nat later than 
November 11. 11188. 

(iii) R •• pirallJry prot.clion. 
Reepiratory protectioG requitwd by 
paralf_ph lid of thla aectioa ahaJ1 be 
provided .1 100ft .. pollible but no 
I"ter than the followil18 achedule: 

(AJ Employees whoae a-hoUl TWA 
exposure exceeda 1 fiben/cc-July Z1. 
198d. 

(BJ Employee. WhOM &-bout TWA 
expoaute ex.ceeda the PEL but II le .. 
than Z fibera/c:.o-November 17. UNIe. 

(e) Powered .u-.puriCyina mpinltora 
provided Wlder parasraph lJ)(ZJ(ii)
January 18. 1987. 

(iv) Hygiene and lunchroom lad/ili ... 
Conltruction plana for c:lwnaerooma. 
Ihowers. lavatorie .. and lunchroona 
facilitiellhall be complatad no later 
than rlnuary 18. 1941: and th ... 
(Ilcilitie. thaU be conatructed and La 11M 

no later than Jul)' zo. 11187. However. it 
.. part of the compliance plan II II 
predicted by aa independent 
enSineeril18 f&nll that enalaeerinc 
controll and WoB practic:ea.wW nduc. 
UPOlurea below the pcmUuible 
expo.ute limit by July 20, 198& (or 
&ffected employee .. thea IUCh Ca.ciUti .. 
need not be completed Wlti11 year after 
the eng.iaeeril18 coauola an completed. 
iC IUch controll have aot to (act 
.ucceeded La nduci"l axpoaure to 
below the permiaaible IXpoaure UmiL 
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(vJ Employee in/ormalion and 
/rainillg, Employee in(onn"tion and 
IraininK required by P'U.llICaph (j)(SI oC 
thi •• ection shall be prOlvidc!d .. lOon .. 
po .. ible bUI nn hlter lhan October 20, 
1986. 

(vi) MMicol sUIV~illonct!. Medical 
exllmination. required by plAraeraph (1) 
of Ihit leetion shall be provided at lOOn 
UI pOllible but no Illter thOin NO\'ember 
11.1986. 

(viiI CcJmpliance progro:n. Written 
compliance pro8r.rna requited by 
p;.aralfllph (C)(Z) of thil lection as a 
Nlult oC initial monitorinl Ih<all be 
complated lind availablelar Inap4!ctJan 
and copyiag 81 loon al pouible but no 
Iiller than July 20. 1981. 

(viii) Methodl of complianctl. The 
enSineerins Ind work practice controll 
as required by paraaraph (0(1) shall be 
imph=mentld al lOOn at possible but no 
1.lIler than July zo. 1888. 

(P) Appendices. (11 Appendicel A. C. 
D. and £ to thi. aectioa 'Ira incorporated 
III part of thiI aeclioa and the conteala 
oC'thelie Appendices an Rl&adatory 

(Z) Appendicea a. F. C and H la thil 
aecuoa an ialormalioul and ate not 
intended to create aay additional 
obliaatioaa not otherwile impeNd or la 
detract (rom any exiltina obUsationa. 

A"...ua A .. S 1nL1OIS-OIIIIa' 5 .... 

.... h.. th.b'., 
Tbia aaandatory _ppadix .pecifaa tU 

pnacadure for ..... piac air Mmpla for 
ubaa&oa. treeaolite. aachopll,Wte. &ad 
Ic&iDolit. ud apeciCia qlAllit, .COGInII 
procad ...... tbat ... t be lapleDaa .... b, 
~tori8I pedonaia. dw allllr. The 
MIIlpIiA. &ad .... I,uc:al1Mlboda dacribed 
beIow,."...t tU ......... altha available 
IDOAitoriaa _dIoda (Ada utha NIOSH 74QQ 
_thad) wIaida OSHA CDaIiden 10 be 
_tiallO adIiewe ..seq ... " ecplo,.. 
'apoIIIN eo&Itoctaa wtWe aile .... 
..plorWiIO UN _lboda tbat .... alreadv 
"~bli.ebad witJala dMir oqaaiuCioal. All 
_pIopn wbo .... nquired 10 coaduct air 
IDOniIOriac .... ,.,..,.pla (I) 01 \be 
IWIdard .... rwquind 10 .liliu aaalrtiCel 
IaboRlGriat lhat _ tWa procedure. or .. 
eq",,,a1eal _t.Iaod. for £Dl1ac:Iiaa lAd 
III\8IJ&iaI Mapa... 
S4IIrpI.isw GIld AItaJytjorU I'road_ 

L n.. _pliq IIIoIdiua for aw_pIa 
alw1J be IIIixad caUuIoaa ...... filtat 
IIICIIIhn-. n- .uu be dctipatcd br the 
1IWMIlad_ II lUi"bIa (or uOaloe, 
~te. .. ,bopla,Wte. aad Ktiaolia. 
ClNlltiq. s.. be&ow (or njecUGa 01 bl.ab. 

(Sec. 1.10.1001. App .... A) 
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duration o( employmenl plul thirty (30) 
ycartl. in accordwlce With Z9 CfR 
Uno.zo. 

(4) Training. The employer &haU 
mainlain aU employee trainin8 recordt 
Cor ODe (1/ year beyond the Iut dale oC 
e/1lploymenl oC Ihal employee. 

(5) Availability. (i) The employer, 
upoo wrillen requelt. IhaU make IU 
recordt required to be maintained by 
lhil aection available to the Alliltant 
Secretaty and the Director (or 
examination and copying. 

(iiI The employer. upon requell Ihall 
make any expolun! recordl required by 
puagrapb (m/(ll oC thil ucUoo 
available Cor examinalion and copying 
to afCecled employee .. fonner 
employeel, delignated repreaentadvea 
and tha Allillant Secretary, i.a 
ICCOrdance with 29 CfR 191o.m (aHe) 
andtlHi). 

(iii/ The employer. upon requelt. ahall 
make employee medical recorda 
required by paragraph (ml(%) oC thil 
aection availabla Cor examination and 
copyinS to the lubject employee. to 
anyone hllving the lpecific written 
collIent of the lubject employee. and the 
A .. iltant Secretary. In accordance with 
29 01\ 191Q.2Q. 

(61 Tmruler 01 r«orrb. (I) The 
employer Ihall comply with the 
requirementl conceminl transCer oC 
recorda let forth in 29 crR. 191Q.2O(hl. 

(ii) Whenever the employer cealel to 
do buainela and there II no IIICCeNOr 
employer to receive and I'1!tain the 
recorda for the preacribed period. the 
employer IhAlll notily the Director at 
IUlt 90 daYI prior to dilpoNI of recorda 
and, upon request. trlnlmit them to the 
Director. 

(n) Oburvati'"n ofmonitorina-{11 
Employetl ob.ervation. The employar 
ahaU proVide aerected employeel or 
their dallgn.ated·reprelentative. u 
opportunity to obMrve uy monltorina 
of employee expolun to aabeltoa, 
tremolite. anthophyUlt .. or actinoUte 
conducted in accordanc:c with 
par.pph (d) of WI aection. 

(%1 Oburvati'DII plOClJdura. Wh8ll 
oblerv.tion of the mOnitorin& of 
employee expolun! to albeltot, 
tremolita. anthophyllit .. CK' actinolite 
require. entry into an area wh .... the 
UM of protective clothinl or equipmeat 
ia required. the obMrver ahaU be 
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provided wllh and be reqwred 10 u.e 
,ud1 clolhina and equipment and .hall 
comply wilh aU olhu applicebl ... (ely 
and health procedure .. 

(01 Date~l) Enectill~ dat~. Thll 
.Iandim! Ihall become efCecliv. July 21. 
1986. The requirement. of th ... bel to. 
"andard illued ia June 1912 (31 Fa 
113181 ... amended, and publilhed in 29 
CFR 1910.1001 (19851 rem.m in eUect 
until compliance il achieved with the 
panUel proviliol\l oC thil Itandan:!. 

(2) SlOtt-up datc£ All obligatioRl oC 
thil Ilandard commence on the eUectiv. 
dale IlXcept al CoUowa: 

(i) Ex,xuure mOIli'torulil. lnJtial 
mooitoring required by paragraph (dl(21 
of thil aection shall be complet.d u 
.oon .. posaible but no laler than 
October zo. 1986. 

(ii) R~uJated QI'fICU. Replat.d are.1 
required to be .1t.bllJh.ed by parqraph 
(el of thil aection .. a nsault of initial 
monitorins Ihall be Nt up .. 1000 a. 
pollible aCter the relulla of that 
manitoril18 ate knOWD and n.ot later than 
November 17, 1-' 

(iii) Re,piraloty prot.cti'OIL 
Reapiratory protection requ1tad by 
paralfaph lid oC th1a Menon ahall be 
provided AI lOOn u pouible hut 00 

litter Ihan the following achedule: 
(A) Employeel whOM a-hour lW A 

exposure exceeda % filMn/c:c-July Zl. 
1986. 

(0) £mployeea WbOM a-bourlWA 
expoaure exceeda the PEL but .. leaa 
than Z fiben/c:o-November 17. 1986. 

(C) Powered au-.purifyinl relpiraton 
provided uader patagraph (J)(%J(ii)
January 18. 1981. 

(iv) H}'iiene and lunchroomlaeililia. 
Conltrw:tion plalll fIN' clwtaeroama, 
.howen. lavatories, and lunchroom 
facilities Ihall be completad no later 
Ihan lanuery 18. 19&1: and th ... 
Clicilitiel ahaU be constructed and in u .. 
no later than July 20, 1987_ However. it 
al part oC tb. compUanc. plu It fa 
predicted by an Independent 
engineerinl fum that ena1a.eerina 
conlro" and ",ork pruticel.wW redOlCe 
exPOlwa below the pc.naiaaible 
exPOIUl'll limit by July zo. 1988, l~ 
affected employee .. then aucb raciUti .. 
need not be completed until 1 year alter 
the ensineerina controla ate completed. 
iC IUcb controls have DOt In fact 
.uccceded i.a rwdudl1llXpGaUl'lllO 
belaw the permiaa.ibla expGaUN IimiL 
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(vJ Emp/of/!t! in/ormation ond 
/romillg. Employee inform.oIlion and 
Ir.1 inil1K required by pllr.1lVaph W(SI oC 
Ihi •• eclion shall he pr;)vido!d al lOon .. 
pouibla bUI no lliler Ihan OClober 20, 
1986. 

(viI Medical surveillance. Medicel 
euminalionl required by piolragraph (1) 
oC Ihis lection shan be provided al lOOn 
u. pOSlible but no IIller than No\"ember 
11.1986. • 

(vii) CcJmpliance Pl'OI:to:n. Written 
cumpliance programs required by 
paralfllph ((J(2) oC thil I~ction as ~ 
"'Iult oC initial manitOrin, lh:llIlM 
completed lind available or iRlp.!cllon 
and copying II 1000 II possible but no 
"tier than July 20. 1981. 

(viiil Method! 01 compliance. The 
engineering and work practice controll 
al required by parastaph ((J(11 shall be 
implement.d .. lOOn u possible but no 
litler Ihan luly 20, 1988. 

(P) Appendices. (1) Appendicel A. C. 
D. and E to thil aeclion ant incorporated 
III part oC thiI aeclion and the conteDIa 
oC-thelie Appcadicea ate malldatory 

(%1 Appendicel 0. P. C and H to thil 
aectioa ate iaConnanonal and are not 
intended to create aay additional 
oblisations not otherwiN impoNd or to 
detract Cram any exiltina obligation&. 

A,.,...&i& A .. § 1I1G.1OU-OMa • 5 ... .... h... t"cyI,,«"y 

1hiI aaandatorr appeadiJt lpecif_ tbe 
procadure ror aaaJpiq air IUlplc. for 
ubaIOI. tN_lila, aalhopbyUic.. lAd 
acw.olit. and lpecin .. quality coatnll 
procecl_ !bat .... t be laapa.-tacI b, 
J.boratorica pai'onaiaa the .ulylil. The 
I&IIIplial aDd .nalyucal mcIboda dncribecl 
below rwpraIIIt 1M elcaaall of tbe available 
IDOnitoriq .. tbod. (llida a.1M N10SH 76IIIJ 
_Ibod) wIaida OSHA CIDGIideta to be 
_tiaJ to adaine ..sequata employ .. 
IXPI*'N .wlodal wIWe aUowiq 
Imploye,.. t.o \III .. tbod. IMt .... alNady 
HUbUabad wilhl4 !beir DtlaAiuliona. All 
_pIoyvI wbo an requiftd 10 c:oadud air 
IDOnit.or\.nc IIAdar panpapl! (I) 01 lIM 
,1CJIdard .,. required to .IiUu caaly1ical 
labonlGrMa tbel _ tbie JWOC8dure. or aa 
IQlliyaMGt _diad. fcMo c:allcd.iac ac.I 
anaIpiq auapa... 

S4Jnplinf GIld MtUyticoJ Pnx:cd,..,.. 
L n.. _PUaa IUdiu.. ror air _pia 

a1wll be aaiud ",UI&Ioac ....... fill« 
IDCIIIbc'--. Tbae Mall be daipaled by !be 
IIWIIIlactIllW u lllillble ror .. balOl, 
~ ..... thopllyUic.. aad actinWile 
CDUAUq. SoN below for I'IIj«Uoa al bl.aIu. 

(Sec. 1110.1001, A.,., 1'* A) 
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:!. Th~ prdernd collecltun d"Ylce .hall be 
the 2.5·mm d, .. meler CUtelle wllh an open· 
~ced SG-mm nl.nlion cowL Th. 37·mm 

IIclI" may 1M uaed I( neccl .. ry bUI only it 
wnllen iUlfllicalion (or Ih. n~ to u" the 
37·mm filler ca.sell. accomp4nica the .ampl" 
rc.uh. In Ih" .mployee·. npo.u.rc InOnilonna 
nrcord. 

3. An air now rale IMllVHn 0.5 Iller/min 
Illd 1.$lileOl/min .haU be Mlecl4lci (or Ih" ~ 
mm call." •. If Ih. 37·mm callen. i. lINd. .a 
a.r now ,.1. belween 1 liler/min "nd 1.$ 
liteOl/m'n ,haU 1M .el'!clcd. 

4. Whe,.. poII.ble. a .u!ficient .ir yoluma 
(or nch .ir .. mple .hull he collected 10 yield 
belween 100 .nd 1.300 fiun. per aquu. 
m,lIimeler on In. membrane filter. J( • fiIt., 
darken. in ~ppearanc. or j( 100M dUll i • .cea 
on Ihe rilln". II MCOnd .. lI\pl •• hell be 
.I.ned. , 

So Ship lhe Mmpl •• 10 a "sid conlainer 
with .ulOcient padUn, matenal to pment 
dislodlin,lha coIlecled fiben. P.c;kinll 
m"tenallh .. 1 h .. a hiall electro.talic cha'll" 
on il •• urr.ce Ic .... expanded polystyren.' 
cannot be uacd becaUM .ueh malerial caa 
cau .. 10M o( fiben to the .idea o( tha 
callella. . 

IL Calibra,e aach penon.' Mmplin, pump 
be(ora and .. (ter 11M with" raprnenullw 
filler CA.MUa In.lalled belW"ft tha pump 
.nd the caUhrlllion devices. 

7. PwrwnaI .. mp'" .h"U be takeft in the 
-brealhin,10M- o( the employee li .. ~ 
ana~ to ", ncar the collar or lapel "ur 
Ih. work.r', race). 

IL FIb« count. ah.U be m.de by poIiti"e 
phllle co"lra" uaina a microacopa with aa • 
10 10 X eycpia:.e and a 40 to 4S X objective 
or a lotal mapiftcalioa olapproxhMlely 400 
X and, "umerical lpenllte or O.es to Q.75. 
The nu acope ahall also be filted with a 
IfCCn or blue filt.r. 

9. Tbe miaolClDpe .b.U be fitted witb • 
W.lton·Bcckett eyepiece ,raticula calibrated 
(or a fiald diameter ot 100 taic:raGlaters I + I 
-2 miaomelera,. 

10. The pila ... hm delection limit 01 the 
micro.cope .hell be about J dearea 
mCalured uliA, the HSE phaM dUlt tCit .1I..t. 
II. outlined below. 

e. Place the t .. t .lida on the miaoacope 
.Ia .. aad canln" it under the pha .. objective. 

b. Srina the blocka 01 vooved lina. inlO 
lacu .. 

Noe&.-lM .Iide CONi .. t. ol_a let. 01 
grooved Un .. lca. m llroovca to aach blockl 
in deKendin, onler 01 Nibillty froat Mia 1 to 
7. MYftI belna the laa.t vl.ible. Tha 
rcqui,..menla (OC' a.beatoe. lrelllOlil .. 
anlhophyllile. and actlaolit. CO\IDtina ara that 
Ih. microacope opuca mut main lbe 
lfOOyed IIn.a in leI 3 completely. althou,h 
In.y may appear IOmewh.1 (.ia!, and that 
the IJ'OOved linee in Mta • and 7 Gluet be 
invtlible. Sell 4 and $ Gluat be .t I.".t 

p.rti .. Uy Yi~iLle bUI molY VAr)' .liGh.lr in 
Ylllbilily betwo!rn miao.cn~ •. A micm.CCJ~ 
Ih ... (,il. 10 nl/:cl IheM rc<pircmrnll h31 
r.lher 100 low or 100 h.ah a n:.olullon 10 be 
u&Cd (or a.bello •• Ircmolila.. Inthophyllilf!. 
and ~clinolih: counlinl. 

Co IC Ih, im .. !:e deleriorRln. cleen .nd 
.. diu.1 Ih. miau.cope opllca. IIlh" probl.m 
peni.l .. conMul1 Iha mlcro.cope 
manu(lclurar. • 

11. £1ch ul ol.ampl .. laken willincluda 
10 percenl blOlnb or a minimlllll o( Z ul.nk .. 
The b1.ank relull. IhaU be avcra,ed and 
.ubtracled (rom Ih. a"alvlical tHult. be(or. 
n.-purlinl. Any IIIDlpin tepreMnceci by a 
blr.;;k hevinl • liber COUDt ill eIlee .. o( 7 
fibeOl/loo fieldl .h .. 11 be ",'«led. 

11. The Mmple. Ih.1I be mounted by Ih. 
.1celonc/triacetin melhod or a _thad with 
.n eqwvOIlent ind.x o( ,..h-acllon and a!miler 
clllrily. 

11. ObHrve In. lollowlna couarln, tv'"-
e. Counl only fibera equal to or Ion .... Ihan 

5 Glicromcten. Me .. u.rc the lenatb ot curved 
fibers .Iona lhe CW'Ye. 

b. Count aI.I partida .... bntoc. trclDOlit .. 
III1lbophyUite. Ind Ictlaolill that bave a 
lenl'h-I~widl" ratio (upect ratlol oC 2:1 or 
analer. 

e. Fiben Iyin, entinly withla lhe boundacy 
01 the WallaR-Beckett anliad. field ahaU 
receive a count o( 1. Fiben aoulAllba 
boundary once. bavin, _ end withill tha 
circle. .... lIl'1Cein the count 01_ ball I""" 
110 aot count any fiber that ~ the 
JIOIdcuJa bouadaly .son tlwn oaee. Jt.ejed 
lind do not count aay other filMR __ 
IhOlllh they may be Yiaibl. outaidc the 
arwdic:ula area. 

d.. Count bundl .. 01 Obcn U 001 lib« 
unle .. individllal fibel"1 CIIn be identified by 
oblCtvinl both aact. ot aa Individual fiM. 

e. Count eaouab .,.tlcull flClda to Jteld 100 
fibcOl. Count a miAGlIlGl oC m 6a1dt: etop 
counlin, at 100 ficldi rcaardlna oC fiber 
counL 

14. Blind recoun .. dW1 be conduc1ad al tIUI 
rale o( 10 percenL 

Quality (Antrol ~ 

1. IALr.l.bor"tury proll'''1I. Each IaboralOrJ 
.nd/or .. ch compaay with _ tlwa one 
microacopiet countina .ucla .heU .... bliah • 
et_tllUcaUy de.iaaed quallt, a .. unace 
provana lavolvina bUacl racoun .. and 
cOlUpClrtlone betw~ .. iaoecapilta to 
1I10n.tor Ihe VAriability o( CIOUDIInc by each 
mictOKOpI.t .nd be .... a IIIlcroecopl .... IA • 
company wllh maN than _labonIOrJ. the 
prOllram ehalllnclud. aI.Ilabontori .. a.oci 
.h.1I .Iao ."a1ua" tha Iaboratory-to
I,boralory veri.bibl),. 

1. lnlc:rlaboratOrJ JI'OII1LIL Each labonlory 
analya.in,ubelloe. Lrcmolita. anthopb)'llita. 
.ad .ctinolil. II&II\pla (OC' DOIDplia.ace 

REFERENCE FILE 

dctC'f1l1in.tioa ah.lllmplemcnl •• 
LateTi.ho,...tory qu.I.ly ... UIlInca ptOII'aaI 
Ih,,1 .. a ml/llmwn inclucJu p.rcicip4lton of 
~c 1 .. 11 Iwo othod' indevcnd"nt laboratori ... 
E.oc.b l;aoonolOrJ .haU peutici~l. in round 
tuLia Intina at lelll once ... ery • moow 
with all •• 11 aU the alher I.botalori .. ill ila 
In lartabor-alory qu.llly aliurCIICII p-oup. Ea.c.b 
I. bora lory ""'II .ubcnlt elld .. typical 01 Ita 
0W1I work load (OC' 11M In thie PfVI""& 11M 
round rabia .haU be d"i,acd and .... ul .. 
aaalyud ualna appropriata ."lilticaJ 
methocJolol)'. 

1. All individual. parlOtGlint ubeetoa, 
Lrcmolile. .nthophyllile •• nd aclinollla 
.naly.ia mul hay. I.ken "'a NIOSH c:durM 
(or '&.aIplina and evalualina airborne 
•• be.loe. IteIDOIU .. aAthophyllite. aad 
.ctlDoUI. dUll or an cqualiYllenl courw. 

4. Whca Ihe 11M 01 dilftm1t m1aoecopcs 
CDDLribui .. to dllfercncn belWftft COUD ..... 
and labonlllrica. lhe .rred 01 the dl((.,..DC 
m1C101CDpe ""'" be .".Iuated aad tbe 
IIIIClOICIDpe tb.U be replaced. u 1IICnMIJ. 

So Curraat raul .. af "'"" quali" 
... uralM» PfOtnIGlC .... U be paal8d ia eedt 
laboralory to keen daa .. ic:roIcopiIta 
lDIonned. 

A .......... '"~ Pta c ..... (_ ~ n-liaa. 
AalbopbyW ... Md AcdDoIh. Salllpll ..... 
AAaly.... N_ Wladll"" 

lbil "ppendix contaiaa a clatailed 
procaciurelcw a.unplinc cad ana.IyaiI uacI 
iDcIudM ~ criticalae-ta apacifted .. 
Appeadix A. Employerw are DOt raq1IInd 10 
11M tb!e pracedura. but iha1are raqlLind to 
uaa Appeadla A. 11M puI1IOM of AppendiJt 8 
II to provide a datailed Ilep-by-atep ...."ua. 
aad ualyaia procacIun that coalCltGll to tbe 
de_ .. apecifled ill AppaDdix A. SIACI tbla 
procadun _y a1ao ,tandardlM the ana.Iyaia 
and rad~ nriabilit,. OSHA anCDUrlllU 
unplOJerI to 11M \hi, .ppeadi.x. 

~ Tr.moli~. Anthophrlli~ and 
ActiftO/it. Somp/in, and AntJ/";' Method 

Technique: Mic:roec:apy. PhI .. Contra.t 
AnIllYI.: Fibe,. (nwnuaJ counl) . 
Sampl. Preparation: Acetone/lriac:.eUn 

method 
Calibration: Pba ... hift doteclion limit 

about 3 degre •• 
RAlnce: 100 to UOO niMn/aun ' ruter 

are. 
Ealimated limil or detftCtlon: 7 nbe,./ 

mm • filler lrea 
Sampler: Filter (o.6-1..Z WD adxed 

~Uu1oec: e.ter Iftembrane. Z5-mm 
dialfteter) 

Flow nlte CU l/mln 10 z.s l/min (Z5-mm 
cauette) 1.D l/min to z.s l/mm (37-
mtII c::a.uclte) 

(s.c. 1110.1001. ~ HJ 
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5..imple volume: Adiu.st to obtain 100 to 
t300 fibers/mm • 

!'lupmenl: Routine 
Sample "ubility: Indefinite 
B:anke: 1~ of I4J1lples (minimum 2) 
Standard analytical error: 0.25. 

Apphcabllity: The workina ranse I. ~ (J 
" (lQ20-L all' umplf!1 tu 1~ f/c:c (400-{. all 
... mple). The method liye. &a Indea of 
urbana« a.hnto .. tremolita. anthophyllite. 
and acllnulit. fiben but may be I&Md fot 
ollla,. matenela .uch .. filll'O," .Ia •• b,. 
IANrUII8 luilable pllt.melen into tha 
counllnt NI ... The malhod do .. aot 
daffc...aUale betwecn .. bel to .. lremolita. 
anlMphyUila. and actinolila and uth.,. flban. 
Albe.lo" tremohle. Inlbuphyl1ila. and 
MCIUlOlita fiben Ie .. than ca. CUS \&Ill 

diMlReler will nOI be doa:lecled by thw IIWlhod. 
"'Ierr"renee&: Ally olh.r Mitbome fiber m .. y 

interl.,.. .w;. all particle. _liA" the 
COyallq crileo • .,.. counled. ChaiAlilr.a 
puucl.a _y appear filwoua. Hiah lavel. 01 
n.onlibl'Ol&I dUll pMrlicle, m., ubaauw fi"-n 
In tha RaId 01 view and r,iN the dalection 
limit. 

R .... nt.: 1. Acetone. Z. TlUoatia W,c:aroi 
trl,calala), reqeDt arada 

Special prwcaYliana; AClltoae II aA 
IIlt&m1WI, Rammabl. liquid ud prwcautlona 
IDWIt be t.aIr.aG IIDt to iputa It. HutiAC 01 
acetooa IIlUlI be don. ia a y_dlated 
laboratorY fwa.a booct '"iDe a 0.-1 .... 
lpa,.·&" baat aoun:e. 

EquipmeDc t. ColleclioD device %5-_ 
ca_na with ~ ext,naio. cowl with 
caUuJ_ "tet miaI'. o.a to U _ pore .iM 
W backup pad. 

Ho&c AAal)'1ll repreMlllatiWi ruten for 
fib« b.lc:Jr.aroUDd belate 11M ud ditcard Iba 
rut« lot U IIlON tb&D S libera/tOO fielda .... 
lCM&Nl. 

z. J;noaall&lllpliq pump. .... ter tb&D or 
1141&11 to CU L/mia.. wilb fluibla COGIlct.iq 
t"binl-

J. Mic:roacope. ph .. e coatr .. t. wilb lI'"a 
or bI"a RItft' •• to lOX .yaplec:a. and 40 to 4SX 
pha .. objectille (total_pliRcatiOll ca 4OOX; 
numerical apart"'" -'"'0.116 to 0.7$. 
~ SlidM. aJaaa. IIn&I .. rto.tad. pn-cWaned. 

ZS.75aua.. 
$. Cover .Ii.,.. ;s x U cam. DO. t Ya unI ... 

otherwiM .pac;iflad b, IIIiaoecupe 
maaulactlltV. 

e. lenila. No. t IUl'iical .teeL CURed bwde. 
7. Tweaera. 
L f'.uIr.. Cuth·typa. inaw.te4 .eck. Z$O '0 

600 aa1. (with ainSIe-holed NbbeC' ,topp« and· 
,Ibow-jolnted ala .. tybina. 10 to U I:.ID lana). 

a. Hotplate. Iperi.·rre •• Ilirnna type; 
haaUOC mantJa: or infrared Lamp and 
magnelic .timlr. 

10. Syl"iAa-. hypoderm4c, with U~.uae 
neodIe. 

11. Cr.I,cull. Wolton·lkdclt Iype ... illllL() 
.. m d''Amrter arc ... l..,. field al tha IpccimcQ 
pl .. ne l;are .. - G.0078S !lUll "I. IType C-UI. 

Nota.-Ihe Rrllicyl. il CUltom·macic ror 
I: .. ch OlICl'O&COpe. 

1!. IISE/NPL plwM conlrlUl tell llida. 
~rl..ll 

Il. Tc:lescupc:. ocul:a.r ph .... ria. cantenna. 
14. Sh'Be IIlIt.:rOlDlIl.r (G.01 INII djvllional. 

S .. mplan. 

t. C;oli!Jrall eoch l'4I'Won.J uml'llD. pwnp 
wllh a reprclentative "Mpler iA liae. 

2. Futcn the aamplar to the WoR"" lepel 
III elole II pollibla 10 lite worlr.er·, mouth. 
R~mo\"a th .. top cova, from thl .nd of lhe 
,,,wi nlClUion (upeo racel and onent 100/1 
down. Wrup the joinl belween Ih. exlusder 
.nd Ihe monitor'l body with Wink I.pe to 
prevenl .. it le .. l.. .. 

l. Syhmil al I ... t Iwo bIMnJr., (or tIK at the 
tol.1 aim "I .... whichavlf i. 1I .... '.tl for .ecb 
let or IUIple .. ~move the cape Uoca the 
fidd blank c.auelt" &Ad lion 1M CAlpe IIAd 
UIMItCl ia 1 dean ..... lbe, or boa) duriaS 
the aampling ~riod. Replace the cape IA the 
CAlIMU" whaa .ampling it completed. 

4. Sample .t o.s L/rnia or .,..ter. Do not 
I.ceed t l1li total dlllt IoadiAl oa the fillet. 
Adiy.t -plins flow rate. Q (L/min). and 
li/ll.e 10 produce • fib« daaaily. E (flben/ 
INDI ). of tOO to t300 nben/ml !l.I$Xlo- to 
5 X 10- nbcn par u.- filter with .aedilll 
collection uealA.-385 _I" ror op4i.mUGl 
cowui"l pC"lciaiOllI_ .tap n below). 
Calc:ulata the minialI&IIl MIIIpliq Ii-. 
'-(miDI at the action lawel (_b.1I 01 
the CIIll'Cnt Itandatd), L (I/c:c) 01 the nbroua 
llfOICII beiAC aampled; 

$. It.maYa the fiald monitor at lisa lad 01 
Mmplin&. rwplaoa Ibe pl4l.lic: tap coyer aDd 
.... all and CAlp" ud Ilora the moNtor. 

L Ship the _plea ia a riaid COCltaiAu 
wilb IIIffidaat pac::k.iq IDAtarial to preY .... 

joIIllina or d&aaap. 
N.--oo DOt uaa pol,11ynDe f_ Ia the 

Ihippina coaWAu bec:a .... ollleclrOllaW: 
force. whicb _y cauaa Aber ION from the 
umpler flltet. 

SalDpl4l PreparaLloG 
NcM.-The ot.jeclla to produce _plee 

wilh a .... oolh (non-trIIiny) bec:Jr.vouod Ia a 
mcdiUJll with a nrr,clive lAde. equ.al to or 
Ic .. thaJI U6. The IMthod below co1la~ 
the 1iI1et' for u.uar foc.u&iac and producaa 
perm&Alnl QlOWlIl whiGh .,.. II.ICIIIII fOlt 
qUMlity conll'Ol and InlwiaboraUlt)' 
comparilOn. Other II\OWItina lachniq~" 

1I\~"hnR Ine .. !lOve enlena may allo 1M! yled. 
e.a .. the I\O(\pI:"""nent fic:ld mOlll\lin. 
lechniq"c ... ed ia P • CAM nil. 

7. Enaura lb. I Ih •• 1 ... Ilide. end cover 
,Ii 1M .... free or d ... 1 end fiben. 

L PI,ca 40 10 60 mJ or ace lone inlo • Cllth
I)'pe aaalr.. Slopper the n..llt with a lin.l ... 
hole rubllcr lIopper throy.h which a .11lII 
luUe n.tcnd. S 10 • cm inlo tlte nulL. " be 
portion 01 tha alii .. II.be th .. llltill the lop uf 
the uopper II 10 10 eml i. bent downw .. ref in 
III elbow tb.1 mMk" lOa .C1jjIe of ZO to JU 
dcve-u with the honwnl,L 

8. I'h.ca the n:..eIr. in 1 .Urrina hOlplate ar 
wrap in 1 baalin. mlllltle. Heel Ihe acetone 
"...dyaUy lu il. boilin. t.tmpcraturelc:.a. sa 
·CI. 

c...U--Th ... calone VOIpot mUlt be 
It'Nlratad In , Yllntal .. tlKl fll4\l hood lloW.,. 

. rtonl .. U opea n._1 ;and lpark IO\It'Ca. 

AJ".ruMI. b ... tiAa _tbude can be ,"..d. 
pt'OYidilll1W open n..lRa or lpan.. .,.. 
pn:aeat. 

111. Mountlithcr the whole Mmpfe IUt ... or 
1 wadlc cut Lroaa the _pie RIter on a c:Iua 
at ... elide. 

"" CUi w.dac. 01 ca. ZS perc:aA1 01 tIaa IU .... 
anea with a c;1&I'Yed-blade , ... IIIIIIicalIr.aUe 
uaillC a rocJr..in. IDOl.ioa UI pmaa, taariat-

b. I'\"e:. Ih .. filter or we..,. .... J ... t siJo! yp. Con 
th., dide. SUlic .I.:ctricit)' will ua",,:li Lo:ep 
Ilkl filt..,r on Ibe ,lid. until it i, cl""ru:J. 

e. l'old 1hI- &b ... lide , .. pporting tl.e D1r~r 
"rpl'OlIU1111".ly 1 to 1 em rrom the ,I."a t"bto 
~rI 1oWh4!rw t~ "cctaae ".pnr i. esc:apiol 
rrom I!;. ha~ted n .... 1r.. Tbe aUlun .. v:tpoc
,lr':l11:\ .huu!d C4IIIC a cocdea",tion .pol on 
Il" ... ala,. .Iide ca. 1 to :I em la die met'"'. Move 
tl.(' ,:J .... 1I1t.l-: ~t!r i:I lite vapot .lrelllL na 
liltar ahcu.ld dNr ia 2 to S aec. U the falter 
c. ... ho dislnrtaL or ii ulh_i,. :endard 
~lwl·1.:. Ih ... _.Ipur Ilrld", iSII:ut-.1blr nYt 
.. ,,·onR elWlljh. l'wfwJ;c·..tI, wi ... the Olatl .. t 
v<'<1 '''"h liiOlUe 10 pn!lIenc UI(IIic! IIcr.tOIM 
.!I:pf'jn~ onto 1M Riter. 

d. lIlln,llIe hypodermic .!'rinp wida a U
..... '11" Medic. pt.r.. 1 In 1 drolpi 01 triac.tin 
... 0 Ihe filter. wnlly lu\ • .,. .. clean %5-mRl 
~ .. ;uo I;Olyer I:ip duWII unto the fltft'lt a 
::t.:(ht ""1(\. til reJlKI t!1I pou:bi1itr 01 
ionuill& b"bbloe" U too mooa, bctbblet (ann or 
In., .. muunt of triacelin i, iAotuOicient.. the 
r:u,'d .lIp lUy \)co_ delldlad withia a f .. 
hc;:on. . 

1:. CI ... e Ihl cd.,.:a 01 the cov.r .Iip to tU 
II: ..... a1MJ. lI~inl1 a la-.quor or a.;a;1 pulieJ\. 

~I claariq II ,loJ"". the tlida 
I'rel' .. riOliua &114)' IMt hl:.atolJ un • bulpl.le 
I, .. ,!.u:elempcnwre r.o"C) f." n min 10 
h.nlen durin&- COWllinll auy pro.;ead 
iftlr.lCdi.I.lr after clunoll and mliUllUnI .,. 
c:um"h:led. 

(s.c:..ll1o.1001. ~ I) 
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(:. ... ''' .. lIul; .ond Q .. "ltlr C .... :r .. i 
11. ~hbrallon Or Ihe W .. hon ·lk<:kell 

1I" 4 11(;,,'e. The di.ulIeler. c\Jmm/. ur Ihe 
cm;ul .. r cuunllal/_tfl .... nd Iho disc di.lmeler 
no _~I ~ 1(lr.c.:It·jed "hc.:n ur.fe,·nlllh.: 
~.a"cu!e. 

4. Inserl .:.nl' a~,,"I .. hle IIrlnicli!e mlu Ina 
"! ,-p,cce .nd ruc~ 110 Ihll Ihe IIr .. llcule Iille. 
.o," .""'11 lind clear. 

b. 5.:1 Ihe :.jlpNpri .. u: inlcrpul'llh'I)' 
til" .. n..:.! .nd. If .. pplicabl •• re:M!tU\. 
blll'''';uUr he .. .., .. ..,ju.ll1IenllO ch .. lln" 
1II"lIn,lir ... liQn r"m .. in. CUIUI"nL 

1:. In~l .. illlw -¥.J Iu .. l A: ph;&ae obieclin. 
d. l'l.ca: .. Ilalle lUiCl'ul1Ielo!r 00 IJl4! 

anl<:uw:D1IC uL,ecl .I .. .,e <&Rd rUCU4 Ihe 
m:c.:ro.c.:ope .. n Ihe "",Ju .. le Iicc: •• 

e. "'C"~UIO: the m.,l/nirled illd len"lh. 
L.1::llu/. u:;;r." I~ lila!:" micruo .. :I .. r. 

r. RO:/iI"". Ihe gr .. liculoe rNm Ihe 
mu;ru.c"pe lind meOl'ure il. uchwl grid 
'enillh. L.(lIIml· Thi, ":"0 beal be 
o1c.:c:onlpli.hcd b)' USUII a ,11I"c fiu'Old _ilb 
""mien. 

I. Collculale Ihe circle di.meler. d...{ral1ll. (or 
Ihe Wlllton·8.lLk"1I @r.licule: 

l.,AD 
01. - --

l. 

Fu,,*,_U l. .;. 108 WD. L. - %.!Q nun 
.. nJ 0 .. 100 utn. chen d.. - z.71 nua. 

b. Check th. fieW dUm.IS. D(tlccepc..bl. 
r .. lltI.l00 _ %; Z _I wilh •• ta .. 
miCNlll"I.r IIp.JO rvcei,,1 of lhe lIt.liade (rom 
Ihe ra.nuCaC:llIIW. DclolnlUlla GIIJ.:i .1'n4 

(o&r.l'I· 
11. MicrolCOpe adjllllmealL Fol!ow lb. 

mllnuC.C:lurer·1 iw;In&Cliunli and illlO lbet 
rnllowins: 

a. Adjual III. ~ht lOt:rr.e flU even 
iI!wninalioa .aotl Ih. fi.:ld o( "i .... llhe 
caC'd.:.1.er iri .. 

No&a.-Kunler i1!lImiCllllioo II pn:(cnl!d.. 
whC:I'e evail .. bl •• 

h. foaa. OQ Ih. pIIMiC:Ilt.!. m.clerillilo be 
eumlac!l. 

I:. M.w 'lire Ih"l IIw fi.:ld iri. II in (ocu. 
c:.ilnlcred on th ... mpl .. and open onl), 
• oouaJt 10 lull, iUuminal' Ihe field o( view. 

d. U .. the I.clelCOptt ocular .lIpplied b)' Ih. 
_nuCactwwr 10 CGaure lb.1 the pIIa_ rinp 
("""ul;ar di.phrapn .ad ph ..... hillinR 
..... l\Ir.nu.' are _tric. . 

110:& lb. pha ... ahift d.lldloa limil or 
Ihe mlQ'IMC.Qptt periu..liQUv. 

a. Ram"v. Ih. HSE/NPl. ph .... contta.1 
lell .liJ. (rora il' .hippill8 conl.iMr an.! 
eenler il un&Jer Ihe phase objCCliv .. 

b. Bn"4 tbc b'ock. o( p1IOved fille. inlo 
r..,c.:ua. 

NcH&.-The .' ide Ctlnai ... or ~'ea ~tt 0( 
8N""ea Iu.. ;W groove. 10 .ach blockl io 
Jc,cf!nJ""j order or ,,1.lhiltly from • .ttt 1 10 7. 
'I'h. nrquif'elllcntt roc counulllI ole. ch"l 1M 
rnh;Na.:up" OptlCI 111 ... 1 ",."1,,. Ih. IfOOved 
hllc, In ..:1 J cumll'd.I)'. "II !laugh chey RIlly 
ar·pe .. :- • ..,nol! ... h .. 1 r~I:1I ... nd 1b41 Ihe lIOO"wd 
I" ... ~ in Ie" ilIa 7 ml&&l be in"laibl •. Sel. 4 
"OIl S n&.lSl be .lka.1 pathall,. "i.,lJl. but 
", .. ,. "oilY wi"htly III "j\lbdily bel wean 
nllcroaco~l. A ,IIIU~pe wlll.:ll ( .. u. 10 
meel Ihu. n:qu&remeol. Iua .illier IOU low at 
10>0 hl~ • rnalution 10 be uud rlW ,abc.loe, 
u"lIIulile. anlhaJlhyll.lI" .nJ .a&:IUlo)lite 
r.o'Jr.!I"II· 

c. If Ih. ilnIae qUitlil:;' dclenol .. lc .. cIe.n 
Ih. mic:rulCl;pe O!,liCl .. lid. illh. p",III"11I 
j:.!flIi.l .. CO/l.Iult Ibe mic:ru.cope 
RI .. nuraClurer. 

U . QUlllily cUlllraI "I fiber (,'0110'" 

a. Prep"", oe..! cuIIRI a"ld blanJr.. .. 10118 
",ilh lhe lield uOIpl" .. IUpom lb. co..al, oa 
ea&:h bl:an:.. Caoiculill. th. IDI:aa ollll. fi.1d 
blam. r.ounl. lind ,Ublr.'" chia ".1", (rora 
l.ach a;wpla count berore repurtiAl the 
retuJ... . 

No&. L-ll1. idlllLily 01 the bt.al.. r.ll.erl 
.i'lllUld k WIUolWD 10 the ~IU' until .11 
ColWlla tt.Vd b..."t:n compl.c.d. 

Hula 1: U • rleld bIuk ricl.Ja ribu counta 
paid' then 7 iiben/loo fi.1d&. repoxt 
puMible coat:.uWuuiOQ or 1M "'RlPI ... 

b. Perf"f1ll bliud rec:.M&Dta b~ c!w MIlle 
counl~r on 10 (lCn;en1 or fi!ten c:ounLed 
(Ilides reh.beled by • perwA olber th." die 
cowlllllr). 

IS. UN th. (oUowin. teat 10 ~ 
wb.:her • posir 01 COIIDta OQ the .... fiiw 
tb.:ll&iJ be l'II~ed be&:a1lN ol pocaibJ,a bi.u. 
lbia ILilliallo; utinwlq the CIOWIliat 
repeilt:ibilit)' III lbe ~~ caoIIdeDce level. 
DUClIr.llhoe _pie 61 the diff..aca IMtw .... 
tha two ColIIDI. IIIIICftda %.77{F)I.. .,. 
F .... vec .. ae of th. 1M) fiber counia ud 
.... rew!ive staaducldtt"wlloo,.bicIa IboouId 
be d.rived b, eacb Iotbor-.. \.OI'y b;&Md OQ 
bialorical UHlOt.IN dal.ll. 

No&&.-U • p4ir 01 COIIDI.I Ie rejec:led a •• 
,"",I 01 thi ...... recowu the remaiAiAa 
_pl .. in Ibe Nt aAd .. the De"" COC&Dta 
.. ".1AI1 th. rlnl COllAte. DIICVd Mll rejec:&ed 
pGlred COIIR .... 

I&. EnroU Iac.b. new CO&IQtar to • tralotn • 
courw thaI campana pcrfOrm:.lllCe 01 
ClIunle" 00 • ""':'1), o( .. mpL:a uaiaa th1a 
ptOCoIO.illl'f!. 

No4e.-Tu ""ure aood repradw:lblllly. &Ie 
J.lMx'"lOriH el\lllNCd In ubalOa.. .... mal&La. 
unlhophrllil •• I&ltd .c:tinolite cuunlina are 
rcquin:if 10 plirticljUl. ill lb. i'ra.fIcilncy 
An.&l~·lic:..1 Te,lina (PAT] Provam .nd abouW 
cuulinely partlcip.l. willi other ubaloe, 
lreft\ollilc . • nlhopbt·lUl .. ud .dlnolil. fibat' 

REFERENCE FILE 

cuu.aCI08 '"bo",lori.:. 10 1.1t. Uc.:h4n04.: of lie'" 
... mpln to compa ... per(urmllnc.c u( couoten. 

M"""~l1Ienl 

". PI"c. lb. ,lid. on Ih. ml(;.h.ai~·,,1 Ila!:e 
o( Ih. alibrlt.'" IDICtotCOpe With Ih. anl« 
o( the lilt.:r uud.r Ih. obit:cu". len •. Fa<;II. 
the lI1icro5COpe on the pl"n. o( III. filtoll'. 

la. Rcalll .. rir checlc phaM-riIIc .diaNllenl 
end Kohler IlIumUt..hOA. 

11l The (OUowlnll .rc III. counlinl ruiN: 
I. COWII oalr fibe" lonaer l!ko 5 WIL 

""U'"N Iha lenclh o( CIIt\'c:d fi"'rt alonl th. 
curve. . 

b. Counl onl, fib.trt wilb • leftltb·lo- widlb 
"Iio .. qu.llo or P'W .. ler chaAS 1:L 

c. For fillen lboal aost ch. boundllry "r Ih. 
....lIa ... fi.ld. do th. ro1lowinl= 

L CoWlt to), fiber looller Iba S UI1l In .. I II" 
Inlirel), .ithin lb. ,",ticul ... rea. 

l. Counl la " fiber 111)' likr ",ilh nail' on. 
.ocI 'yinl wilbia Ih. 1A11C::11. are .. 

1. Do DUI counl anr fiber that c:rcllf" Ih. 
ptiaale bouAdary more than once. 

" Reject aAd do ClOt counl 1111 oth"., fiber.: 
d.. Cacaol buadlee o( rabcrl alone fiber 

IUI1eu individual fibcn CIUI 1M ideatified b, 
ob .. rvil\l bolb coda or • fiber. 

.. CoWlI uoqh .... ticule fi.ld. Co yi.1d 100 
fibon. Counl a aaiaimWll ol m BaIda. Stop al 
100 rlltlde ,...rd1eta 01 riber coWd. 

20. SWt COt.IIUiai Croaa one ead 01 tIIa CiI .... 
and pruar- aIoal • redlal liM Co the ather 
Iftd. lhih eicher up ar cIa_ oa the IiIler. and 
cooCiaue III the revena diredioa. SotJecc fi&:1da . 
readacal, br ~ a •• r from die 'rapiece 
brien), .tu1e Idvanc:iaa the ....... nk.1 ...... 
Wbea .n aa'omente c:aven c:a. Wi ar __ 
oltha field 01 NW. reject the fteld ud .... aoc:t 
a.nothet. Do GOt report re\eded fta1da III 11M 
awab« 01 Cutal6e1da couated.. 

NcM.-Wbea couadq • field. c:onliAuoualy 
ICIO • nap 01 local p&ao. by movtaa tIM 
&.ae IOCIII Ir.nob In d.tIct war IlDe flben 
.bic:h haw become etnbedded III die Wt •• 
na. aaaall~ 6ben lIrilllM Yell' faint 
but ..... all Impoc1aItt coolributi.na In the lOcal 
ClOIIOL 

CalcWaUoaa 
n. Calculate UId report fiber daIall, l1li 

1M tlIter. B (dbcn/-'J; by dlvidUIc the 
total fibw count, F: nWa\lll t.be -.a Reid 
b&UI.k COIIAc" B. br t.be _bet 01 r...cda. a; 
UId the IIcId area. ~ (Q.QQ716 .. a far • 
prapertr caUbn,*, WallCIQ-Beck.act 
FIlIic:Wa); 
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. :a. C.lc:;l.olc ;he .:oncenlralion. C If/CJ:I ... 
I.u.:~.n It-.II •• t ... "Iu", ..... mple<1. V ILl .... ina 
the .,!ccliva c:u1!ftChon u". cf 'b .. iih~. A,. 
I~~ mm' lu. ~ 1':;"",m 1,II"rl: 

C - 1~:II.\el 

VI 111'1 
Nol • . -l'em.,.h( lIa)· d ... d :.nd .. dj .... 1 Inc 

" ;,1 .. " n( A... ,11I~"'."ry. 

• \ppen4i-. C IQ 11ilCl.1Clllt-Qwlit.Ii.· •• nd 
Q ..... li"'Ii~. ,,',I 1 ... ,i"l Pn.c.ed .. _ 
M.wi,\ocy 

I. 1~,t(II/1yllt.·ttott·I'rVluc.'I. 

A. Odot Thre.huld Sr..no.:ninl 
1, "fllree Hiler III:.., i~n ~ilh mlliallid. 

Ie ~. !-.f"..on or.DeIl j4n11 lin: n:Quited. 
, Od"",(,cII wltler 1".8- di~h;iN or .prine 

.... 'erl "' .""ro ... inoah,I)· U ' C .""" u. ulOCd 
('0( 1!l1: .ulilhuns. 

1. 'Ow iao..myl .r.cI.'le IIMI (.,J.o II/\4.IwII 
",,~"p,.nl:el """IOW) IIOC-.k atlllli"o ia 
\I' ,,~rr.d 1'1' Qd~n8 1 c.c or pure lA .... to aoa c.c 
or Cldor r,...,. WilIer ill a 1-1iltrt j.r .no.! ~1III"inl 
rur JO seconda. 11Iil aolulitHl .b • .!1 a... 
P""lM'red new III I.",t wec\oJ)'. 

4. To acrecninlllll. Jlq,U be CIOQducl.J Ia 
Q nuw ICpet .. IO rraaa the mom IIWId fur 
II, '",,1 fil I ... un,. 111. Iwo ruGl'" .!wl! be WI:U 
\Coli&'led INt Ib.n not be aIMoIded 10 the 
."mr rvclfCu1atilll "caul. lion 'YII.:n. 
~ The odor te,1 101':lIiwl i. pn.'(I<ItCd in II 

.... "" ... jut h~' pili .. ;", 0.4 CL III ttM: ".0. 

...tuUOQ lato ~ c.c ut odor rt .. ,\: w.tlt \&Iinl • 
c!ellll cUoPP'T or pipette. Shuk. ror 31.1 
lC'CullIl.llnd .lIuw 10 "and ror two to IhtM 
mioutea lin th.1 the: 1M c:onuntnditHl .00.,. 
lhe Uquid 11111)' tf.cb cql&llibriulIL '"bil 
w,":lic'Q /lUI)' be I&IICd ror only fll .. lIMy. 

tl. A tc.:t bI .. n!" ia ptcpoJIIId Ia • third jllr by 
IIddina SUO c.c or odor rn.oe wal.r. 

i. Th. oduc t .... lind tr:.1 III .. nk III" allIIU tIC 
1.:"'lh:d t ;wi Z fot j.t idllnlilic:.tion. If Ibe 
lal ... " tare put on tbe lida Ihl:l' CIIG lie 
pl'ri<»dig,Uy pftled. dried utr lin&! .wilehed tu 
mainiliUl !he "'I"'Inly or Ibe tl:loL 

.. l"bc fuUowina inalnlr.tiOftl ahlllI lie Iyped 
lin • cud .nd plat:ld on the tald. in rroot of 
Ihlt two tnl iIII"I (i.e. 1 .n&! %1: -nac putpoM 
.. f lhie 11161 II 10 .del.nnlnCl if you e.G ltDeU 
bu,11IM all at II lOw c:onantratioa."Ibe two 
t.nIlIn la hoal or ),011 coal:.ia w.tllt. Oae of 
1I,.,.,·wll\(: •• Iso cont.i ... a .en.nlllDOuni uf 
b..rw"" oil: Be lUte th. co ... n a,. un liabL 
th&:A &hoJr.e eacll bottl. rut "YU Kalncla.. 
UnllCrCw the lid or • .cb bailie. ooe .1 • Ihna. 
""d Jaiff ",I the IIIOIIth or Ihe boille. Irulieo&te 
10 the leat conduc:tor which boulo conl.1W 
IwIn.na oil" 

a. Th. mi .. lu~. uled in Ihe 1M ador 
d .. lecijnn le.t .h~1I be pr~pllred in .n are. 
IIC·pttlllle rrota ""'here Ih" Ic.t i. pcrlonned. Ia 
ordtr 10 prennl ,,1I.clory rlltiaue in Ih. 
... b~. 

In. II ,Il.· , ... 1 ... I.,,,CI I. un .. bl .. lu t:ut,., .. lIy 

IIJ.'.,a.I)· Ih .. I·" (.oll .... ru"l ,h. od"r Ito.1 
... I:.o •• nn. lloe 1.'\1\ q .. "hl.I,\C (., 1"., m .. )· /WI 
lw. ... ...!. 

11. Ii 11ot: 1.:.1 ... bjo:cl r.on-n:a1y id"n,IIi". Ih .. 
1'" cnnllllnlOjI d,e odor I"., .ul"lInn. Ibe IMI 
~ .. bje':l m'r prot·"",", 10 rc'p:r.,lor ~1l~:lion 
.. lid iii 1"01101-
U. R;"fo.,,,.'OI Scln:lil.ln 

1. Th .. Ie. I .ubieel .1~1I1H .. lIo ... c:.J ICopick 
Ihe mnol coc:\fo~~:.ble ""PI, .. IYI lro." • 
,,.lc.:Ioun indudinll rr8pir.IOQ uf vario ... 
111&:0 rrom dirrf',...nl.lI.1nu~aelw .,a. '01. 
.,.II:clioa 1h.1I iocllldc .1 1.:111 (i .... Wk. III 
"' •• Ium.ric h.U f"e."i...a •• rrom all ... t lwo 
n ... nur .. elu",,," 

!. 'rne IClecliun pruo:Hl Ih.U t.. I.Onduct .. -ci 
in. roaN "pUliI. (rUN the fit·le,I d\il1Ill.et 
III pro:"enl 0tWt r.liG .... Pnor 10 Ihe • .:Ieclloo 
plIlCUa. the IHt IIIlbJecl .""U be shuwQ huw 
lu " .. , nn • rnpi ... IO(. bo.., jl ahould be 
""oili"'"N UII lba f.c:a. bu.., IQ .. I .lr.Ip 
h,\U,oo lind bow to delerm.iM • 
-cominn4b"~ rr.<piralor, A mUTQ( ah&U be 
.,'"il~ble 10 .1Ii.I the aubjecf i. C" ....... tAnl 
tI.e fil .. Rd P"'iliolLillll 01 tb. tnpltIltac. 'Cbia 
U1,;truclion _y not Qlntlit"t. the II&IbJteI'. 
rlll"1lllll tnaioiritl on rapinltor 11M. III il ia onl)' 
• ",view. 

1 ·Ib. Inl 'lIbjtel .houlcl undant.ad thai 
lb •• mploy .. I. bcina uMd to .. J.ct the 
reepltllor whlda provldn the .oat 
eocnrort"ble CaL I!&cb '"Plntor "pnseata a 
d.irren:nt lau lad ahMpe aad. Il fil proper\r 
and uerd pnlpariy wall provide adeq ...... 
protcc:li~ 

4. 11Ia I ... IIIlbJed hoIda each rllColPi«c up 
to the r.ce .ad .\.imina ... d_ whicb 
ub~iuu'ly do not &1" a coaalonabl. fiL 
NOI"1llllIl)" I&:\ctioo will betia with. half· _.k .ad ir a pel fit ClMOC be round. the 
lubject wW be .Iked 10 tnt the ruU racepiecl 
r"pinllon. (A ..... U pa-ulltqe oluen wW 
nol be .bl. to lIIr.ar lIAr ball-tDllllt.J 

5. 111. IIIotI coaalonabl.lllC8piecft are 
IlUllId; the _t CllNfonab14. __ it danotci 
and .. 'Om at ktut p". nlim;ln to ...... 
colllrort, All dcNuWIc aad .dj .... tmea .. ollhe 
r.c:apiuce abeU b. perf-a by the lett 
.ul,j-=ct without ~ rroaa the tnt 
~ 01 othet- ,...-. Aaai.taOCl ia 
.... u&oa coal .... c:aa be sino by d.i1CUlina 
the poiol, Ia .. below. If the tat wbjeclla 
out r.miIi11r wilb uaiaaa • puticulu rnpinltor. 
Ih. le.1 '''''jcct ..... U be clirKtod to don tba 1No'" .. ,'c-nalU_ .ad to .diu.( the .Ir.,. 
e:lcb time Ie; beNmc .dept al IIUiQl proper 
leRNon CiQ the .1,.pI. 

e. Alaa&alenl or coaaIort .hall laclude 
re"iewina thl rolloWUI/I poia" with the teat 
.ubjoct .nd .Uowlal the ... 1 IUb;.ct 
.deq .... le tillW to de\enllioa the coanrnn of tha 
R"lpitalor: 

• Poeilioninl"r __ It oa _ 
• Roum rut -)0"' PlUIa;t\un. 
• Ilooca to lIlIk.. 
• PnailioniQII ana_ on rlCl and cbeeIt&. 
7. Th .. rollowinc ailaN ..... U be u.-.d 10 

hell' d.lc.nnine 1"- .deqlUlCJ of the rnpirlltur 
faa: 

• c/-." "".~Ir "I .. ced. 
• SIr:'P lo:n~'(l1\. 
• FII .all .. nu~ t.,;~ •. 
• Oi~' .. I\C" frum _ .. I .. chin. 
• 1 "OO"n'1' lu slip. 
• !>elr 0(11-.1"\ .111'" In m!fTCIt. 
a. Th. luI ."blret .btll conduct I"" 

e"n'r.nliom,1 :lealOl"'" .nd pu.iliv~JIl""eUR 
fil ci,edto (fI._ . .cc At-;S1 ZIIIl.:-llRiOJ. Berew. 
cundllehn. I"" nCJ.lli.· .. - or po.ihve-pruaurl 
le.1 Ihe ",Lj"':1 ,h4111 ... lold to -.... 1- lhe 
II',," ")' n;p.dl)' 11"10'"';'; lhe ""ad Crom .iet.
I.,...da .nd up .nd dn .. ·n. \\ Me la"in.: :. few 
ci .. "p 1Ire.lha. 

I. 1 11o 1 ... 1 ... hja.:1 Ii nOIf ",.d)' I .. r r.1 
h:. llnll-

1<l. Arid" (l1'4Ioin'j lhe (it Ic.1. Ihe till .,,"jed 
~~II La qu ... tliulICd .IIMi:a n.-a-uU'"11 In. 
IXImCu" ullhe rC1piral",". If il I ... b«un .. 
hncumfl.ltUbt.. • .1r.olbcr mocu:l ot reapi:-.lut 
.1 .. ,.1 :.a tntld. 

II. ',be emlJluYIII: 6h.tU I ... II'''~ th. 
uppolh.Aily Iu ... 11.-.:1 • c1iIlcrenl (Kepi ...... 
ilnd be n:!nlcG ir 1M cbou.n r.c.r:\liecao 
~_. il'Cl"l •• ins;ll· un.-OIftlorlllb'- .1 .n)' 
lillie. 

c: fil Tesl 

1. 'fb4r iiI teal dIoIalb.r aNiU be aicna.r loa • 
d"", ~ I'" dnw lilllf" I&IIpCftdad in"..,.. 
oY., • 2 ruol dI._I .. Ira ..... 10 that the lop 
of the dwlftbl, la .bout IIncbaa abo". tbe 
ta. .. t autoj.c:l'. hAd. Tbe inside top ccal., of 
the cba..w.- ..... U ba". alft\llll book 
."ached. 

z. Eacb respirahle" UICd for the fittlaa .nd nt 
lalllll .twll be equippod wltla cqaaic V'poI' 
c:at1tidaee ot offer protactloca .piaaI orpnic 
v.pora. ~ cutri¥ or .....u al;.;.U be 
clIIIotted .1 leul wulLly. 

1 Aller Mlectifta, cIocWnc. &IIId JIC'OII8fI, 
.djultw,a rwpihtor. &be '"' lubjaclahaU 
w .... illO tIM iiI teali:aa rooaa. 1111. I'OUIII ab:a1I 
b. llparala &ora the rooca UMd rot odor 
u.re.bokllCtftniaa IIad rupinlor .. Iedioa, 
ud ahaU be ..;.u nntilallld. .. by ... uUliIt 
r .. r: or &.b hood. 10 pnvenc aenen.l ft'O. 
C&lnlllllliAa~ 

.. A COlly or the rollawtaa leet Uft'dIa 
lind r..inbow ~ ahaU be &llpod to the 
wide 01 tbe .... &l-",w..r: 

TIIII.RJ(t:~_ 

i. ar..tha QIIIIII.Ill¥. 
Ii. Bnathc deeply. Be oartala braatba are 
~pand~. 

iii. T IIIQ beed aU the w., rr-OM aMJe 10 
the 0111«. Inb&dI oa eada aide.. Be cart&ia 
_.,..... ia ~t&. Do DOC bamp the 
ttI'pinolor aplaal the ehouldarL 

iv. Nud beed up-1IId-1iowa. lah.Je wb.a 
brad ia la the fuU lip poeillua (1ookia11oWud 
a:ilinaJ. 1M can.'- INlliana .re cocnpllte &ad 
-u- 1It-t ""ert aecor..d. Do not buIBp the 
rnpinloroa the chat. 

v. TalkiAt- T,,",II.1oud and .Iowly for 
MWRl WOllen. The rollowlaa .,..-...,-:1 .... II 
a.1J.d the R.I.iobow P ....... Ilaadi"l it wW 
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rc,ull in a "'id. rena- 01 I"cial cnov,""e:U .. 
a"d Ihu. I~ u-.:I .. I 10 "'Iid" Ihi. rt'quircml'!r.1 
A:cem..olh. p .. "" .... which ICrYe Ihe &.omcr 
urpa.c may alao be uacd. 
"I. J088lnG in place:. 
\·Ii. Brulhe nomllilly. 

fiOlnhol" PuS6~ 

When Ihe lunliR~1 alrike. rllndrope In the 
.flr. Ih.·~· aCI Ii~e a p.il:n and rann a rainbow. 
The r"lRbow .. I dlvlaion 01 ""hi Ie IIShl inlo 
many beauhlul colora. These lake Ihe IhllM' 
o( • lonl round Irch. wilh III palh hlSh 
.. bove. &lid ill cwo endl apparendy beyond 
Ihe hOlizon. There i .. acc.on:linglo Iew-nd. I 
boiling pol o( acid II one ead. People look lIul 
no one .Vet" fUlda IL When I lnan look. lor 
IIOmelhiRlf Uc)'ond r ... c.h. hll Inlnda MY he II 
loolin. lor lhe pal o( IIOld al lb. met o( th. 
rainbow. ' 

~. £adlleel l'IbjllCt Ihlll Wear tha 
"'lpiraleM'ror It I ... t 10 miDul .. bel_ 
'IIInlnl Ih, fit leaL . 

e.. Upon mlari", the !nl dllmtMlr. the teet 
aulliac:t ahlll be siVWl a linda b, 'incb piac.e 
of paJlft' klwll or Olher porou all_beat 
.,nall pi, 1II11.riaJ. rolded ia hair and w,Uad 
wiLh ~n 01_ a: 01 pww lAA. 
"rIe: ta. ICIbj.ct ah&I.I heaclhe Willt towel 011 
lit. hook a. tharop or IhI chamber. 

7. A.Uow two nwlIII .. ror the 1M Int 
'."fleer-lraUon 10 bfl recthcd Iwlol'll lueti", 
th. reHnt Um:ltc:I. 11Iil ,,~I.I be In 
IPProllri.l'l tUnc 10 talk with tIM te.t lubJact. 
10 CAplaln ILc fit Inl. tbe impGlWna at 
cuoparatioa. the purpOM lew thl h.ud 
excn:iMc. or to delllClMlnIll ~IM of the 
C"A.raW .. 

L £ada .xcrcI .. dnctfbcd ill -4 above 
II tM ,.nonaroJ (or It Ie ... one miaule. 

II. 11 at any time d1lrtne the Int. thA sulllact 
detecn the buena·lika odor ar 1AA. the teet 
I:u flil~ The ICIbjed ,hall qulckl, r.dt fl'OIft 
Ihe Inl dlall'llMT ,ocI In" the Inl .",a 10 
av~ ollec:tixy r.li ... 

10. 11 lhe Inll.railed. the .. blcct Itwll 
rel'/m to the .. Iactina .-and-_ the 
,""ira lor. rorpeat tIM ad« MMili';'" ..... 
I"!'lect uad p ... 011 another .... pit.lew. ,.CUrn 10 
tIM l.at daamb«. ,lid alliin bqia the 
procedure ducrib.d In the c(tJ tJvoucb ctl' 
abow. The procaI COQtial6ft u.alll • 
.....pralor that ra .. well bel been foNnd. 
Showd tha odot acnaitl.,Uy leal be laUed. the 
Mlbtecl Wli walt abo"1 S IIdnuln before 
rdewtln .. Odor MNiUvf" wiU \&MIIUy ba.,. 
",curoad by thl. llin.. . 

11. U a p.I'MG caaDOf pa.- the ftt tnt 
dnc:ribed .baY, -artnc a hall'mI_ 
reepinlor from the avall.ble .. Iccdaa. full 
raceplece IIIOdaIa IIIU11 be UMd. 

1.1. Wban a rnpiralor I. rOCUJd that paun 
the tat. tJM aablact bnaIu tIM raOllMI and 
lakn • tnath baron ,xiII", the c:ha,.bar. 
lbl. Ie to __ th.I tJM ",._ th. Int 
lub!act Ie DOC ~ the IAA Ie the IOOd til 
01 the raeplntor IlCqIiec.e _I and DOC 
olfactory Catlpa. 

11. W!len Ib ... I ........ bjecl Mavet the 
chemUer. che lubi4ICI &hIli r-.1IIO'" th.tI 
.. Iunled 10 .... 1 and rerum il 10 Ih. Pf'AO/\ 
condu!:lInll Ihe Inl. To .. ~ Ihe a .... rrol'Q 
bccocnlns cunt.anuo.led. the UMd lowel, 
.h.1I b.t kcpl 10 I MIf· .. .wna baa 10 there I. 
no lI!lllfic:.anllAA conoealnfloa buildup ia 
chi tcll chanlber dun", lullMqllollnl 1 .. 1&. 

14.. At lelll Iwo (.cepl_ llullI Uc _ 
..,lcclN lot the IAA lUI proco.:.oL Tb.rtell 
'UblO!CI Ihell b~ IIlvm the opporturoil)' 1o we.,. 
them rOI una week 1o chooaa the OM whicJl ia 
Glore com~url.bl, la wear. 

U. Penon. who hava IUCCt11rully p •• ..d 
thi. fil Inl wilh , hall·m .. IL n,plcalor lII.1y 
be IIlIlIfIed Ihe UN of the Int r-.'jlirllor in 
Ilmo.phcrct wllh Up 10 10 lill'ln lhe PEl. at 
Ilrborne allJnlo .. In .flnCNpbc .... I~.III' 
than 10 lime .. Ind la •• thu 100 UII'Id the PeL 
lup 10 100 JI!H'IJ. Ih .. rubject IIIIM1~ .. the 
IAA 1.11 Ulina a rull (ao. nqativ. p,.. .. ure 
nrapi,..lor. (Tb .. oonomlrlrlon aliI!. IAA 
In.id, the Inl chamber ",,,,I be iDCftaMd by 
I.n limn (or QlFT' ollfM fId1 f.o.piac.e.1 

Ie.. The 1"1 ahallllOl II. eoaductad il Ih_ 
Ie aa, hair J"lwth ~_ tile tkia the 
(ac.piace .. aline eurf-. 

17. U balr pvwth or IppaNllnlcrl'e", witJI 
• NIiJlCtory ftt. than they ahalI be alland ... 
ct:llOV'IICi 10 •• 10 .Umlnal. 1II1,,"1I'ftClI and 
IlIow:l ulllraclOty ftl. U a .. u.ractcwy ftt II 
'liII not IllainH. lhe teet ,ubjed mut .... a 
pn.illv~ I'r'Iplrulor tu.r::h •• pnwen!d 
.ir'pu:if)·inlll-e,,,irlinn. IIIpplleol lir 
rt,jti,..Ior. or Nll-c:Hllllned brftlhift, 
• pp.uwc hi&. 

I&. U a tnt ll\lbiad uhlbill dlmCllliI, In 
brc.thinl ch:nnllM tar.. lhe or Iw shaU be 
I"Ifen-ert 10 I phytk:laa ".!ned la rrspintor 
di .. ",c' or pWaonalJ -.dicina 10 eMlennille 
wt:cth~~ the Int aubject 0.. _ a 
re'~lrllOf' whil, perimn!na ltv ... hil dul!et. 

:9. Qualitatin fit tellint a1w1l be n:peated 
., leae: .... 1'1 Iii, monlh&. 

:0. III Addition. bcca_ the """Ina or l"
rrsplntor /!\111M IrrllClad, qu.alitatl\"o fit 
I~II", aha!l be rept.tad iaulaedlawl,. wbeG 
lhe lnl ~ubiltd IIu II: 

(11 We¥lt ch.aap 0120 pouadl eM' ..-. 
(Z, Si~jfir .. al r.dal tclorlnaln the I",a al 

1~( ...... pl.u_L 
(ll Si!P'ifir.AIII dental cbcnpe; lA~ IIIwliple 

exlflCtiona without ptOlbnIa, or acquirina 
delllu ...... 

(41Ih'COG"lnIcli" CIt' COWMtlC ~ .... 
(~, Ivty other candJUoa IMI "'1 Intmere 

willa flarplaca _lin. 

O. Rec.canikaepil\c 
A awnmaty of all letl nrwhl abeU be 

malnlal.aed in udl office (or l y ....... The 
_ary llulU Indude: 

(11 NalDl or InllUbt«:t
(21 0.1, 01 ... IIna. 
(ll N_ of the tnt coadador. 
(41 ilnpinlan IICllC1ed (lndicata 

maaulaa-. taoodel Ii. aod appnI'Iel 
awnbarl-

(51 Tnliaa-..nt. 

REFERENCE FILE 

II. ScJccJtoron 5.JI:J/i"" Aotu&4/1'ro1lXnl 

A. Ruplrll.". Selection 

R .. spi~ton &h.1I be I('lecled u deKlihed 
in ~lioQ lB (n-Ipir.1 lor wleclioJnl .bove:. 
tllCr.pl tb41 each reapi"hlf ,h .. 11 be I!quipped 
with. par1iL"uJ .. te nIler. 
a. T .... Th,. .. hold Scncnina 

t. An encJOture aboul hud Ind ahc:uldere 
.hlU be .Ied for th~lhold .c::noc"nina (to 
dclenniM if the- indivldu.1 COIn 1 .. 1, 
MechlMnllnd (or fit 'nbn •• Th. r.nc:loeure 
.h.U be .pproxim.ltly 1: inchcl in dlameler 
by 14 Ulelle. IIU ""Ih II Ie .. , Ih, (ronl clear 
10 IUOW (I'H II'IOYl!ment of Ihe head whan a 
twlpirllor i. wum. 

Z. Thl Inl enclosure shall hne I .tu-e.
qUlnlr Inch !ao'" in l"IIlI 01 Ihl'! h!.1 lubjecl·. 
no... InJ maulh lrea 10 acCOt::n'nclela Ih. 
nabulb:.er naa'-. 

1 The cnli", IICreenlne .ad Intlna 
procccb_ ahaU be a.'fJ'IAiDId 10 the IMI 
rublac:t prior 10 concNcIinR the acnanlnc t.e. 

.. Dartaa the thrahold ICIWGIJnc tat. the 
lal 1Ubjec:1 ah.U don Iha Int encJ...,.. and 
bnatJM with Gpft IIIOUCIt willa Ion ... 
.. &elided. 

a. Ulla.a DaVllbiM tocodaI40 lahalatlon 
...adJcatioa Nabuliur or •• aJant. tile .... 
concIlICtur ahaU apRy the th...a.olcl c:Iaac:k 
lIJIutlon Inlo lbe -=Ioq ... nil aelMlliMr 
ahaJJ be cLurIJ madIed to diaUnpiah It froIn 
the ftl I • .alIII* DebuJi.ur. 

L lbI thralto&cl c:hec:k aaluHoa CCJMiaq ol 
Q.aJ ...... ol.odll_ IICidIIIria. USP Ia 
wat ... It can be pI'IIIpItW by ,..1111111 DC of 
the lPoIt toIulloa (ace C 7 belaw, In 100 0. al 

. WAt«. 
7. To prudUCIlbe __ L the DlbtJlizrr 

bulb il fimaly aqlU!C1.ed 10 thlt It IX'lIAP_ 
t:lJGlpletaly. !tan II rei ... .1nd IIUo_1 to 
(ul1, C'p;wl. 

L Tn Iqlllftft a! :h, ul'buUzet "'~b .. ~ 
repeo ted r<lpiay and thall Ih. tdt whj(.c:t ;. 
Qk .. d wbelher the , .. echlilin ua be Ialled. 

IL lC I .... firat I"Clpun .. Ie neaali,·!!. :m mc_ 
Mf..aMa IIr the ncbuliZft' bulb AI. n1;:II!IlId 
rapidtr .nd lhe Int tubjed I •• pin ,,! .. ~l 
whAt!!er the ea!a:buia CIIQ be t.1,lN. 

lQ.IC tJ-.. aec:c.nd '"panIC Ie N:..,Uv .. t .... 
"'OI? tIl- I~ rvpelltd rlpidly <Inti the: 
tr.el »'Ihcact i. III1-in ,.Ked wh.:~ the 
aaa.JwriA can be lu.ed., 

\ t. The 1.11 cun.Jvc:10I will III'" DIll. or lbe 
numher 01 aq_ requlrl!d to ,Ildt a 1 .. 1. 
rapoMI. 

U. II ..... IICdMria II not IuIad ,ft« ~ 
aq--... (Slap 10\. the lla:hlllin lit lilt 
~I 1M pedOl'lMd oa the I~ aubJecC. 

t11f a lu" ratpOOIIla e\icit.d.lhe teet 
1CIbfec:t abeD be uUd to taM 1IOf. ar the 
",&11 ror rcCenaca Ia the fil InC. 

14.. Con'ICt _ al the aabu1iz.er 1Il_ tJwt 
.pprou.. ... y 1 a: alliquid ia ued at a il_ 
ia th. ~ bodr. 

IS, 1M aeb.lbw..u be ~Iy ria-l 
ia _'cr. ahaUn dry. and r-.CiUed al ..... 
cv", 10lIl' boo&R. 
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C. fil T.:lI 

1. Thl Ie. I lubi~1 .h .. 11 don ~nd .. JI'"'' I" .. 
re.piralor "'Ilhoul III .... 111" .. (,,1 lrum .... ). 
~un. 

2.. The fillell IIlel the sam. enelu.uno 
ducnbed in liB .bove. 

3. uch Ie" IIIUI"e! .h~U ",,,.r Ih. 
relplrA!Or lur .1 leu! 10 mlnlllca bero", 
II .. rllnllh" rit IUt. 

4. The 1,,"1 .ublacl .h.,,1 dan Ihe (nelulure 
whll" ,",cannl lhee nI"pirlllOC' M'1ec:led in 
UCllon 18 above. Thl. re'piralor ~n..U lie 
prupcrly lI!lilialed .nd equipped With a 
partlculale Mlcr. 

S. The Inl aubjecl m.y nol eill. drmt.. 
Cllllcepl pili in ' ... Iet). or chew lwu ror 15 
minule' berore Ihe I~at. 

.. A lCCIOod OeVllb11i MucJ.1 40 IlIhlll~ltun 
Medicalloo Nebuliur i. IIMCi 10 Ipr.y tIlC~ iiI 
Ie .. lolullon inlo Iha endo.lIre. l1lil 
n.bwUcr .h.1I be clearl), marir.ed 10 
dil~w.n II rrum III. ICI'MNna lell IOI'Jli<ln 
n.buliLer. 

7. The fillell IOlullun II prelM'red by 
.dciiaa 13 Irllllia or aodIum Medlarin 10 100 
c:c or ..,4U1Il walar. 

.. All belorw, Ibc lell IlIbjed aIWl tw.lh. 
With lII~lb opea .ad tonaue Illlcnded. 

.. Th. Oftbu.liMr iI iAMn.d "'10 Ibc bola Ia 
lhe rronl 01 lb. udoeun uui the 81 I ... 
aoIulioR iI IJ.t1I),ed inlo !.be udo.ure uaina 
lhe ..,.. lechaique .1 ror the \u1. IhrHhoId 
a.:rceaiaa uui !.be M_ Dumber or 1q1k'CJC. 
required 10 'llicit a I .... rnpoDM iD Iha 
aaMAini-ISee BlIhroqh 810 .bcw.~ 

10. Alt.et .. neralioa of !.be IICI'CMOI re.d the 
rollowina inatnlCtloaa 10 the Inl IlIbjcct. The 
lalaubjecl &haU .,.nona !.be u.m:i .. 1 ror 
one nunule .. ch. 

L Bnaalh. oonllaUy. 
ii. ar,athc deeply. Be cuu.iD Ina 1M arw 

d«p and reruJar. 
iii. 'lUtD hud .U !.be w., froaa OM a.ido III 

ch. ot.hu. Be .:eNiD IDQvIIJI.nlla compl.te. 
labal. 011 each -'d .. Do 001 bump the 
rweplnelOt .1.iDa& the abouIdata. 

iv. Nod head up-c.Gd-dowa. Be cemala 
molior .. .,.. complel .. ,,:hale whan helod .. iD 
!.be 1\& up poeilioa (wbeA I.ook.I.q 1O~.vd the 
ceiliAa). Do DOt bwnp the rnpnlor DO the 
chat. · 

¥. T.Ik!aa. Talk loudly .ad alowl, ror 
aA'ot8llDialllGa. The rollowina par.lll'""ph It 
called Iha llaiDbow P .... III. lla-d.Iaa II will 
rault III _ wi~'t8np of r_c:lallllQ~c:menla, 
.nd thue be _rullo Mdar,lbl& rwquin_t. 
Alt.amadn pa_ ... whlcla 1aV. the __ 
pu.rpoM _y al.o be ued. 

¥i. Joailllia plIca. 
¥iL llraathe IJAtIllaUy. 

R.ainbo.., 1'auaM-
When 1M aw:lipl lllikn reindrupa ... lhe 

air. \hey .ct liu a priana an.t 1_ • ne&Abow. 
The reiabow il • d iviaion or wIIlta liahl 1a10 
lII&Dy beauuful colun. Jb- tak. lb. alIapc 
ol.1ooc round uc.b.. widl III path blah 
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MW\-I. and iCI Cwo Inda appa .. ocl)' ~yond 
th .. honzcn. The .. I&.. ac.c:ot'dLnI Co I~nd. a 
bolllni pol 01 sold al on. and.. I'wopl. look. 
bUI 00 an •• Vlf nnda IL Wheil • II'In looU 
for 10Du,Ihma beyund hil ruch. hi. rntonde 
''''1 b. i.loolUn,lat Iha pol nf lold al the end 
01 lilt' rambow. 

11. AI Ihc lkailllliC\ll 01 nch parciw. the 
.crueol conuollallon ~h.ooll b. rep:atWJl.ed 
u6inS one-half the awnb.it of .quean .. 
Inlh~lIy ducribad In Cll. 

11. Th. lell .ublKI .h.U Indlcale 10 the 
le.1 cOlldur.lor iJ al .0), 1Ia:. durinllhl ftlle.1 
Ih. la.l. or I.cc:h.arin II delecled. 

13. 11' Ih. Mcc:hll1l1 iI deleCIttd the Ii I It 
deeoed unaatial.:aClory lind • dill.real 
re.pinolor .b.U be tried. 

U. AI leasl ho'o r.c.epiacel .h.1U be 
Kiecled by the IAA Inl prolOCol. Th. Inl 
luolcel .hall be liVla Ih. op~unil}' 10 wear 
Ihena lor ona wHk \a c:hoow the ooa whld! ia 
more coaJOI1abl. \a ",e.,.. 

IS. s..c:c. .. ful &:oalpleUao IIr the I'" 
prolocol th.U .Uow the .... 01 the baU IDa.It 
lutad r"pl",lor ... contam.iaaled 
Ilmo.phera up 10 10 IIIneI the PEL ol 
•• bftloa. III other warda chi. ptalocolllUl, be 
UMd 10 .Mip proIaCtioa fac:1on 00 blaher 
duon II'" 

11. Th. '"1111'" not be coodllCted II theN 
II 11\)' Mir IfOwtla bel_ the aIrJA &ad lhe 
fAuPleca -1iDa 1Uri_ 

11. 11' helt pawtla or .pparaltac.rr_ .nlll 
• MUll1ICUIIy III.Ib.aa they"l1 be alcand or 
nmcl¥ed 10 II 10 .WnIaa"lal"'~ UId 
aUow • Mtialactorr ilL 11' • Mllafadory flt Ia 
atill OOI.11AiMd. tIM .... aubjec:t aut 11M I 
poailive-praaura rweplralOt euda .. poww.t 
.it-purifyina rnpinlorl. IUppU.ed air 
raapirator. or .. 1I'-coa I. I oed bneatldnc 
.ppanlU&. 

1 .. 11' I wI wbtect uh1h6ta cWI\a&IlJ III 
twachiaa durina Iba Wla, abe or he aha.Il be 
re!ltneI 10 I ph,1&c:i.ua traiDed III ntlpW1oc' 
diaaa_ or pu1maD.uy aedicioa 10 dalanDlAl 
... ·h.ther tho InllUhtect CIA wear a 
rwepnlor whit. pe.rforaaIac h.ar or hIa ch.dSe&. 

11. Qwali .. ti". fit lMIiIII ahaU be rwpMlecl 
II LaUI .. .., lilt _the. 

2G. Ia addiClaa,"bec&_ 11M ...ua. al!.be 
rwer:1ralor _y be alfecled. qlWill"'Uve Ilt 

Inll.ne abaU be npt.tad ~Ialy .. -
the 1IIIlUhject .... a: 

(1) Waiabt cbanae ol::O poUDda or IlIOn, 

(Z) Slpifk-eal (ad&11C.&1'ria&"'!.be .,.. 01 
the (acaplaca ..... 

(31 Sipil'1C&II1 deatal c:haDpaI; La.: .wtlpY 
nll'ac:Uoaa torithcM&1 ~ or ec:q1&iNlc 
danl.",... 

(.1 ~-tl¥. or c:.cMJM1k: -.rY. or 
151M), ather coaditWn ~I IDA)' ... ..n

wilb lac..p~-u.... 

o.~pi"l 

A II&IIIIIW1 01 .U .. al raulta &hall be 
1JIlllnlliinccl in .. c:h offICe few::ll )'ran. -ra. 
.wwnary ah¥U ... dud.c 

(11 N.- 01 Ie .. wblad. 

.,J"~. '..J 

I~J Dill. 01 IUlina. 
III NIlIll. or luI " .. nd .. clor. 
'41 Rupit.I",.. ... Iecl .. d (indlcul. 

rr ... nuI .. Cluref. mod.L .~ ."d ."ploval 
nwnbdr). 

15) T,,'I.rt1 "iI"n!. 

III. Irrilunll''IImc I'rolocnl 

A. R.,.piralof "Ieclian 

R.o.pic"lon .h~1I be Mle~ll!d •• 'duacnUed 
In oe4:UDO 18 .bove. ea..cel'llh.1 ."(,,h 
n"l/iralor .!!MU tJ. f!quipr"ld wllh ~ 
COlllb'NlIIUn:>r hlyh·elfiul!l.:.,. lind .cid-lI .. a 
unndlln. 

B. fill.,1 

1. The lall ."ilj.:cl ,L .. II tw. "lIow...t 10 .meU 
a weal. c:.uIcaallalioa or the itritaal amou 10 
f .. i1I.Ji.ru.e the a;.Ihj~1 .. ilh I!le than.c:leri.lic: 
odor. 

2.. Th. laal IUl:jcCl aball ptop4<tl,. don lbe 
relpif1ltar IClecrt:d aa abo~c. and weat il ror 
.11 ••• 1 10 mi""",- l>c-fore 'I"rtina the rillewL 

3. The ta,1 coaductor IhlIIU re"iew thiI 
ptalocul wilb lbe IHI lul>ject bclun I ... ;nl-

.. The tnl aulljec:t IbU ,.nann 11M 
a.avantiocwl po6iUva preMun uui nap"" • 
pre .. w. 81 c:Iwc:ke (1ft AN. ... ZM.2 ll11UJ. 
F.i1111'1 0I1;\lwr check ahall be ca .... 10 
",KIM .lIamal. re.plntor. 

So Iitaal bulb ta.da vi • IIMaJ.tloa ... b 
lube coac.lalaa lWUUc aarchl~ .1ICIa .. 
tIM MSA '*" ., 566S. or equlv ..... Atlacb • 
ahurt t.qtIa or tubina 10 _ tad ofllMt taIOIt. • 
tube. Altada the olhtt awl altho IGIOU ",be 
10 • lew preMUft air pump lit 10 cs.Uvw 200 
mi11c1ir.n par IlliAuI& . 

.. AdYiM 1M ,"11Uh1ect tlaal!.be .-b 
c:aa be irritaliq 10 the .)'n and .... 1tIICI the 
lubject 10 kaq) dw 'f" c:J.Med while !.be laC 
lapatfonud. 

7. Tba ""' c:oadlAdor ahaU dlrect the 
llIMa ollnillnl ... aU r..- 11M Illbe 
1o ... at'd.l1ha I.a.aell area or !.be tnl wbJ-a. 
1M penOG coadlldiDc !.be tal aIWl be1iD 
wilb \bct lube It ..... lZ IDdMa &ora Iba 
fec.pieclUld p1MIualI, _" 10 ""chill OM 
W:Ia. -"'I1IUUDd !.be wbola periGctar of 
Iba .... 

.. Tba .... aubjad IbaU be laatNc:tecl to do 
Iba rollowlaa eurdan whila !.be rwapitalOt Ia 
baina dM"-eed by !.be aaaak .. Eac:h cu.erciM 
ah&U be parfor..c1 ror one alall .... 

L ... \bct __ Uy. 

IL "'IM daepl,. a. cartalD bn.tba .... 
dMpUld~ 

IiL Tlll'lliINd aU Iba WI)' (roa _ lAde Ia 
Iba cMhet. B!I oertaiD _I Ia coap&. ... 
ww. tie Mda Md&. Do DOl '-NI the 
.--plne1Or IpJu& !.be .a-lden.. 

Iv. Nod '-d \I&HA4~ Be ceNia 
-u-. .... ~ &ad -..de .. Iry 
-=-ci. IAbaJa wbaa be6d Ia III lhe lull 119 
pouliaa (Ioo&.iaa toward ceiIind- Do DOl 
bump !.be .... piratat ......... \be chftt. 

v, T~ T.1k alocad and Unwl)' ror 
.-..I1DIau'- 1M foIIowina pvqnrla Ia 
c:aJ'-<l the a.!nbow .......... a...dInc il wiU 
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r~lull ;:1 • wille t .. na~ of !""I.I ma .. ~mr.nlt. 
cn·1 lh~ : 1 I ... u.e'ul.o I" ... il' Ih i. rcquircme"· ' 
Alle,n:.I·,'" PM~"!;eI " 'hll:h un·r. Ihe .ame 
pu. p.lSe may also be u~ed. 

Ra:r!K. ... PU:i.<OS" 

\ ',Iu:n Ihe I"r.lilll:: .trike. rllindrop. in .he 
• • r .• I:r), .cl I:ke a priAm .. nd (unn a r.ir.oo .... 
The r..:nl"c.w III • di,·i.inn •• f whi.e li~h' inlo 
m .. n~· 1M,,~"!u: colurL The •• wIL. Ihe .h.apa 
oC • Junl ""und arch. wllh iI. plI.h bigh 
/lw\"t'. lind il. Iwo end •• pl!'lrendy beyond 
• h .. hUo"40n. The.e.a. &ccunlinll'o l"lcnd.;a 
belll.nll pal oC SOld .1 an. end. ('copl. look. 
b ... no on. o~er r",d .. iL When. m.n loolLa 
fnr ,,'mclhinl l.c).md hi. r .. c;h. hi. (riend. 
"y he il loolr.inll (or th. pol' o( said al Iha end 
oC Ihe fI. inOOw. 

vi. '''ItSinllll Plllce. 
VIi. BrCllthe normally. 
A. Tha lOll lublecl 'hAil Indica Ie 10 th. lelt 

conduclot ir Ihe Irrilanl Imoka i, d'lIec.1ed. Ir 
lenoir.. i, c!elccled. th. lOll conductor Iball 
IIOp Iha lOlL In thie cue. Ih. lesled 
relplralor I, rejeelf!d and another rnpiralor 
ahoU b ... I«ted. 

to. EAch leet ,ubjr.ct f'I! .. inl the ,:uoke leal 
(i ... withoul delectin, th. _out .~ .. II M 
lIivf!Q a .. nliUvily chec:ll. or Inwu rrolll Ihe 
.. lUa tube to delenain. if th. cr.lt lubleet 
reacla 10 llIe .moke. Faillore 10 nob. 
ralponM ahaIl void th. fil letL 

lL Slep. 84. Di. 810 of thi. lit lall proloc:Gl 
ah~1I M padomMld in a locallon with .ah .... 1 
venlilaliaa .ufficienl to prevent .-neral 
con .... iAllcio" 01 the IlIlin, lral by th. Inl 
aaenlL 

t1. AI 1 ••• 1 l\Vo raceplwca Ilwll be 
.. Iocled by th. IAA letl protocol. n •• tilt 
lubjoct lull M pYln the OfIpcx1UDlty to WHI' 
Ih.1O ror Ofte Wft" to ch_ the one whkllil 
nw ... COGICortabl. 10 wear. 

t1 Jtllplralora lucceurWly tHted 1>)' the 
prolocolma), M UHd III contnnUn.aled 
acma.pbcfn up 10 tell IUnC'lth.-P£L of 
•• baIOL 

t 4. Th. t.11 .hEII not M cond:lcted If lhart 
II anr hair smwch Mlw"n L~ ekin .nd the 
fac:epJeu .. aUnt .urf.ca: 

u. tr Mir IrowLb or Ippuellnlerf.,.. with 
a salllC.ctary fit, Ihe" ther.lball M .il.ted or 
realnv.d 10 '1 10 .1Un1n.aI.lnl.rrerenc;.e lad 
.1I0w ... !tar'Clary tiL U a IIII.r.Clory fit Ie 
Inll not .Ualned. th. till lubloct .. ual UN • 

poIIU.,~ptWleut'II rnpiralot lUcia •• pow.m 
alr-pUltryl", ro&9lnlare. lupplled I~ 
rnpir.eor. or Nlf-c:ontalDed bc-eathtnc 
app.aratua. 

16. If a lilt eublect .xhiblt. dimcultJ III 
bruchina durin. the le8ta. aha or be ahaU be 
rar.rred to a phy.lci.Q tnined In.rnplratew 
diM .... ew pulmonary .-Ildnoa to d.&enlllDe 
whol.'l.er lhe leel aublect can _at • 
.... pira.ot _hil. perfCX1Din8 her ew IU. duCke. 
. \1. Quallta.l ..... 61111.101 lball be ~.Ied 
al '-.al n.ry IUt month&. 

16. In addlClon. beeau .. th. MoIline or tU 
retplrelor may be .lTeeled. quelllaUve fil 
leellnl .hall be repealed IlIlIUIdIat.ly wlMa 
tha 1 .. 1 .ubjeel hll a: 

(t I WelShl chanle or %0 poundl or mara. 
\21 Sipu/icanl C.ci.llCIIrinl In the .rea or 

.he (Icep.ece , .. I. 
131 Sianificanl denIal chanca: I.e.; awllip" 

ulr.eliune withllul pralhni .. Of aoqllrlna 
denlureL 

141 Recon.tnH:liva or _11c: IUlJftY. « 
151 Anr olher condllion lbal ruy IOc.ad ... 

wilh C.cepleee 1C.line . 

c. Recnrdkftpi"f 
A .ummary or IUlelt reeult. ahaIl be 

molinlained in .. ch office for 1 rca .... Th. 
lummary lha.llinclude: 

I t I Nltne or le.1 .ubject. 
121 Oal. or Inlina-
III Name or IHt conductor. 
(41 RHpiralon .. Iected (Indicat. 

mlnuracturer. modeL liz.e and approval 
number). 

(SI Tlltina acent 

QuontitDtiv. Fit Tnt Procedw. 
1. Can.aral. 
L The method Ippliaa to the !MIld ... 

P,..lura _powared atr-puriryina 
rnpiralOrl onl),. 

b. Th. emptor- aballualp OM Indavfdul 
who "'aU aenme Lb. fuU NlpoGIibillly for 
Impla_IiRl the ,..plratcw quuUtadve fit 
IC'lt JIrOINIII. 

1. o.linitiOll. 
L "QuanlitaUw Pit Tilt" ..... tbe 

meual"ltDCflt or the .ffectiv..- 01 a 
rnpiratew ... 11a ndudlnt the 8111b1ct 
allDOtphen. 11w lilt Ie padorm.d br 
clIvldina the mauured CXInCIQlndoa of 
chaUen .. I .. t Ia. e te.t cbetnber by the 
meallll'OCl CCJnCIIltralloa of the cbeu.n,. 
armt laakie the rnplrator racepiece whe 
Lb. nomal I~ purirrJnl e&-tt .... beea 
replaced by &II .... aUally perfect purtfyUIc 
alftlMftL 

b. -ewllence A,eat- ___ tbe a~ 
coatllllin.aat introducecllnto a ... c:ha.aIbar 
10 thaI iI. COIICiICIlratJon Inald. and OIltalde 
the rnplrator ruy M COCIIpued. 

c. -r •• t Subject- _ua the ~ -tnt 
the ra'piralor ror quenU .. dw fit "'dna-

d. '"N_I Standina PoelUon- _ua 
Ilandina mICt and .lralcbt with ..- dowa 
.IDaI Ilia .ldeI aocIlooIr.1na .tnlpt auad. 

•• -fil Faclor· cpelUla Lb. rado a( c:baUente 
'cenl COftOInlralloa aulliet. with rnpect 10 
lb. inaiet. or a respirator Inlet covoerinc 
(racapleca or lI1c1oeure). 

1Apparowa. 
a. IlUtr1IJMntDtion. Cons od, todilllll 

chlorid .. or Olh« appropriate IIIfOIOI 
celWlration. dilullon. aad_t 
.y.taru ahaU be lINd (or quaadtadve flt ... L 

b. Tnt dtombfto. The cat cbambet- .hall M 
larva _gh 10 pennlt alIlnt eubfecta 10 
fntaly perfonll aU required ~ withooa.t 
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dlllnbulina Ihe ch~lIenlle .~nl concenlntClon 
or Ihe mrlluremcnl app.ualul. The lell 
ch~mbar .h.1I be equipped and conetn.cted 
au Ihat Ih. challen .. aacnl I. e((eclively 
ilollced (""III .h •• mblenl .ir yel unironn in 
concen.ration Ihroythaul Ihe ch.mber. 

c. When leali", a,(,pUli(yinl r .. piralOrL 
Ih. nanaal filler or urtrldce elament ahaU be 
repllced with • hl,h .. ffid.nc:r piItJcu.Iu 
Nler tupp1Ied by t.ba _ --Caehim'. 

d. The IIIIIplinc lnamw.t ebaIJ be 
.. Iectad 10 Ih.at a .trqJ chart record_y M 
made or the I.,t Ihowine Ih. rtac and r.u or 
chaUeap acenl CXJGCenlraliaa with .ach 
INplralJaQ lAd axpiradoa at at r.cton of at 
Laul z.ooa. 

I. The COlllbinadaa oleub.tilule air
puri(yinc ai_mil (lr any). cba1l.enp aaut. 
&ad challan,. .,.nl c:oncealrallon III lha .... 
chaabw .baU M IIIda Ih.allha ... t aubtact Ie 
DOt expoaed iD .XCIII oC PEL 10 tbe chaU ..... 
qanl at lA, d_ durinl the tntiac praceM. 

f. The eampURI port oa tbe cal .~ 
reeplratot ebaIJ be placed aad c:oaalnlCled 10 
that tbare Ie no dalKtabla leak .-d tbe 
pari. a rr.. IIr flow. Ie .uow.d lato the 
I&IIIpliDc line al all u... &ad 10 tbare Ie DO 
Inc.rf.- with the fit .. parf_ 01 ... 
raplralew. 

.. The Caet cbe.ber &ad tatt ... ..., ehaII 
penaI,tbe s--~ tbe ... t 10 
obarft 001 lilt aublecllaakia ... c:iwIab.r 
darinc the lett. 

b. The IqIIipcDlGt ....... "'" the c:MUen,. 
a~ 1ball_III .. iD the COQCIIItradoa 
of daalleqe ..... t coutant wtthla a 10 
J*CIIlI ftIioatioll rew tbe d ... 1kIa 01 ... tnt. 

L 11w "-I-. (iAhlrlaI betweea ID net 
lad lie bMc naJtded _ the Rip cbartl of 
tM IDIIn11D1a1aIioa .. , DOt aCMCl Z 
1ICIOIIda.. 

.. 11w tWMac lew tIM .... daaaablr 
allDolpbere aad few !be raplrator aamp1Iac 
poat ebaIJ be ..... _ cIlamNr. '-Id& aad 
_terial.lt abaU be Up( u Mort .. poMll*. 
11w ...u..c dla.., tubiq rec:ommlll W 
by the -.aJIChIrar "'"'U M UMCL 

IL. 11M aba_now fro. the .... chuIb. 
aheU,... tJnGcIa a ~ Ill .. 
befOl"l m.... to the .-. 

L Wbaa IOdiua dIIoride aeroeol a. lINd. 
the re!aUw IuaIIliditJ lae£dI \he .... chamber 
Iba.Il DOC aCMd 50 pei'ClaL . 

.. ProoMJlItaI R..qui~ta. 
L n.. JlItIDt of UU ... ek rnpln .... 

abould be Itaned wlLb t"- uNc _Up&. 
... &ad a unIfY oIlatcn:banaeab&a 
~ &ad c:aaIaterw IIICh .. the ~ 
c-ro IS-M. Norton ~ Surrift.lr M. A~ .... 
ew Scott-~ UN either 01 the t..U 0I&IllDed 
below to ___ tUt the r~ Ia ~ 
adjuled. 

(tIPotliti ... p ........ tNt. With It.. exhaaac 
pcmt.1 b&acbd. c.ba acpU .. pre-.re 01 
.Uclat labaJadoa u-Jd -.la c::ao.taIIl few 
..-rcral eac:aadL 

(21 Nqati ... praatUW taL WILb the Intalr.e 
port(lllModtad. c.be nII.llve pt-. ~ 

[s.c..111G.1001. ~ C) 
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~I,"oa Ihowd l'eDlaUi c.oNt&n1 foc Klfe,.1 
1CCOnda. 

b. ",ner • f.lC:eplea i, .dilUted. th. leal 
'UbjKI ,h .. U wear the f.orpiea for al 1, .. 1 S 
nllnul .. before c.onduclina • qu ..... n lui by 
UIUlI either of the methodl dalO'lbed below 
.nd Ullnc 'he 'JUltCl" f'qlm. deacnbed ia 
SA .• b... Co. do "nd •. 

1t1/lOamy/ acelOte IHL When lUinl 
Ol1I.tnlc vapor C1nridlc.. Ih. luI lubjccl who 
r~ ameli Ih. odoc anould be unable 10 ddeel 
the odor or ilOelllyl " .... ' .. Ia lquir1ed Inlo Ih. 
alt nut Ih. mOIl yulouable ponJooa or lb. 
f'Cdpiaa ... 1. In a loc.tlion wh.ic.b 'I 
Kpar.t.ed Crolllth. Inl .. ,. .. W Inl.ubjacl 
ah..U be inalnlcled to daM h .. r/hll e)'u 
dUlU1l the lut period.. A comhiAatioa 
CIl1nda. at ClAiater with 0l1WC vapor lAd 
tuah .. lflcieacy f111m1 ahaU be u.ted w_ 
availAbl. for the puUol1ar muk bei.Qa 
luled. Tbe teat iM&b,aa ahaU be pvu all 

opportWlity 10 -..1l the odor 01 '-my I 
aortate before the \.u( .. coodllO'ed. 

(211tri1llnl fuaw 1M' WlMG u.dq hiab
e1Ildanq mten. the ... tiM&bjed Ihoc&Id be 
IIAIble to det.ct tbe odor at Irritant f\IIIM 
(1\aAQjc dIlodda or tiwaiwa letnclaladcle 
v.aUladoG ..aU tubeelequ&n.d IaIO Ihe air 
....,.Ihe aaoet vu!aerabI. pcIIUoM 01 tile 
rKllpMc. Mal. Tbe I .. t IIIIbjed Mall be 
1AIarua.d to daM bar/au. .ra dunac tbe 
..... periocl 

Co Tbe .... ,!&bled \IUIy uter the 
quu.tiletiw lutiaa c:ba.aabu oaIy II_ or be 
baa obtaiDed a .. ttllactarr ftt u acalld IA 
Uo 01 thia Appaldix. 

cL Wore tbe IIIIbjed utan tile taet 
cba.aaber. a ~b1, ... bIe ely".., .,.at 
~tiIMa .u.u 1M IIIIeUUnd Ia !be .... 
dauaber. 

.. lIamediateJ, att. tile IIIIbject ...... !be 
teet c:M.ber. &be chell ... ..... 
OOIIC.atntioA IUda tile ...... &01' abaJI be 
_1IIWd to .....,.. tbat tM ,.u pea.etralloa 
doee ftOC ~ I pereat ror a ball ..... 
IDCiI ptreeaI ror a full fac:.piecl. 

(. A liable che11eap .... _trau. 
.aa.u be ob&a!Mct priOr to tIM KbIaIIlart 01 
...uac. 

(1) Iluplrlltor I'MtralaJat Itrape _, not be 
overtiPtaaed ror tat1q. Tbe acnpe Mall be 
ad;u.c.i b, Ihe w..,.- to liw a ...-abl, 
COIIIfottabi. lit typic.al 01 DOnII&I-. 

L llurciN JW,;-. Prior 10 eal&l'lal tba 
teet c:buabcl'. the lett eubjct u.u be PVIO 
_p&et. 1a.aINctI_ u to bar/WI part Ia the 
teet pI'OC*iura. Tbe tat aubjed ahaU 
s-t- &be roUowiq • ..u- tit IM __ "va. ror Mcla 1Ddepad1O'lee&. 

.. N«rnoJ BreGUaiIlJl INB). In the --.l 
.taadI.nt poaitloa. wilhout taJ.k.iac. Ihe iM&b1ed 
.ball bnathe --.u, ror.t .... t _ 
1lliDuta. 

b. DMp /hQth;.,.. IDBJ. Ia the DOnDaI 
etaAdi.ac P'*tioo the aubtaa a.ba1I do deep 
tw-1JUac ror at I .... t ODe aWw1e pauai.nc 10 

... oat 10 byp.,.vell.u.~ 

c. Turninl ItIlOd .id. to .id. ISS}. St&n.d1", 
in pl.ce the wbt-;l I".U .Iowly IUnI hath« 
bead (rona lide b.\Wecn the utAlII. 
PUIICO/\IIO eec:illida. The h.ad and be Iuld 
al e.ch ulnllM poailioo rot al 1 ... ( , 
aeconda. Perfal11l foc .11 .... three c.ocDplel. 
cycieL 

d. Mavill6 h.od up (JIJd doWT/ (UD/. 
SI.ncUna In place. the .ubjact aball Ilowly 
1110". hI,/her bud up lad down b.tW"1I lhe 
,"ll'Cm. pGldlOa ltAlfhl up and the UIl'Cllle 
polilioa alnl/ahl down. n. bud abaU be 
held 1\ eacla UInI_ poafUOG ror at 1e .. 1 I 
MQlnda. PerfunD for .tleul three cocnplelC 
cydeL 

e. &ocJ.in6 IR). n. iM&bied aball ,..d Oqt 
,lowly "nd loud 10 U 10 be beard cIe&rly b, 
llu 1 .. 1 c.oaductot at monitor. Tbe Lui 
.ubjectlhaU ra&d the '"nIiDbaw pa.lk8eM al 
tha end or lbia MCtiOQ. 

r. CrjlllQQ IC}, 1M leet .ubjact .ball 
",mace. amiIe. frown. .ad ..... all, CDGIOt1 
lbe f.ce UlilQ the r.UiII1U11clea. CanliAuc 
rolt 1\ I0Il11 U HCOGd&. 

.. Iknd OVer' and IDudt to.I IS}. Th. lett 
.ulliect .hall bend ,t the w,ill aDd toudIloet 
.nd retum 10 u;Jtilht pDlllUOG. a.peat for at 
lea.1 l8 MCICIIIda. 

h.lrlRlill6 in p/rx. II}, The lett aubject thall 
perform ioa ia p1.ce ror at leaat 30 aeconda. 

"NutmoJ IhothiMlNRL Same .. cUI'dN 
L 

Rn;nbuw~ 

When the .unIlpt .trika taladrope Ia the 
.Ir. th.y .ct Iika a priam and r_ a ra1ahow. 
The ,.inbow it a dlvlaioa 01 wlLlte llabt 1010 
m4cy b..ulJCuI colon. 'T1Iaa tab the wpe 
uf. lana round an:b. with I .. path b.JiIa 
.. bov .. and it, two eada apparently beyCllld 
Ihe horizon. l'bara ... accotdinc 10 '-tead. a 
bailin, pot 01 fOld at _ ...t. hupI. look. 
bUI no oaa ..... &ada iL Wball. ID&II J.oob 
roW IOCIlClhina beyond ruch. hie frieada .. , 
he il lookinl ror tbe pot 01 aold at the ead 01 
th. ,.inbow. 

L Th. lett Iba1I be tmaia.ated wbaacwt 
""y lillal. peak peoetrat1oa alICIMda 5 
percaat ror haJI-m.ak, lad 1 ~t lor fI&lI 
f .. cepiee ... The In( aubjed _, be .. tilted 
and n:1 •• wd. If two ullhe three requirwd laelI 
.re let'llliaated. the lit abaU be de-.d 
irwdequata. (s.. palqRpII Uo) 

7. Cu/clllatiOll of Fit FOClDtL 
L The fit rKlor~ br tba 

qllanlilallve 81 ta. equale the n .... 
a:onc:enln.lioa wide the .... pinltor. 

b. n. av ...... '"' c:ha.aab« _iratI.
i, the ariOw.W: .v ..... 01 &be !Nt daaaW 
c.oncanlralioa " &be bqiaainc lAd oIlbe ..cl 
orth.lnL 

Co Th. aWIIII' peak c:oac.atralioa ar the 
chal1ea.ae .. seat iaaide the reapirator IMU be 
the arithmetic ,,' ...... PMk COIICIAtntUGaa 
ror each 01 the alAe • ....a- 01 the taM 
whia .... COGIfIuLed .. &be arilbaetic 
Ive,.~. of \be peak ~tAtiOGa fOOOAd r.or 
ella bf .... th dunac the ......a..... 

31:8304.15 

d. Tha ,,,,rail« pa"'" coocenlnltioa ror 11\ 

e .. .,rc ... lD.Iy be dCletnWl.d 8rapbicdly it 
Ihere ia 001 a areal vari.lioa ill the: peak 
CUIIC'.cnlnltiUN dwina' .ia&I. ucrciM.. 

IL /nt6rpl'rtCJtion of Tell Raulu. Th. fit 
(",clor lIIelaurad by Ihe quanli'.liv. fil lealina 
.h"U be lhe Iownt or th. ,,,," prolKLion 
r"clora n:.ullinl rrum I"," independenl 
11111. 

8. OIMI' R«/uiremenu. 
•• Th. Iflt lublac:t .h .. lIlloc be p.mliuad la 

w,., a b .. lr·maak or rwl r,cwpiaa m .. k If th. 
minimum fil r,clor or 100 or 1.000. 
n:lpecUvaly. caMol II. obllinecL It bair 
jI'Owlb or apparel iDled .... with a 
aati.aJ'aCUlly lit. lhen Ib.y aIw1I be a1lareci or 
removed to U 10 .lilNAlte iDlen....aA:e IlId 
.. lIow • aalid'actoty fiL It a aau.ractoty lit it 
IUU nOl '11IUIMCi. the "II ",bied mUit u .. a 
poaillv .. pra&W"I relpar.lor .ucla .. puwered 
alt'pw1r)'UIC .... pir.lon. IlIpplaed .it 
re.pir.lot. or MJr-cGQlaiaed braathil\c 
• ppa,. lua. 

b. The last abaU no( 1M conducted ir there 
iI 'ny hair powlb b.,w_ the IIUa lAd tbe 
r .. cepiaa MIlina IUtf.aaca. 

Co II a I .. t iM&bject uhibita diIIkulty in 
braatlWat dunac the ...... _ or be abaU be 
.. r.rred w • pftyticWa traiMd la reapitator 
~ ot pulmaAaI'J medk:iM 10 cleletllline 
whether the teet IUbjeCl CAD w ..... 
.... pi,.tor wlaile perforaaiAt bat or bit chati ... 

cL Tbe tall aubjact u.u be ai- the 
apporwaity 10 wear tbe uUped rupir.tor 
ror ODe .-Lit the rupirator doa DOl 
pnlvide a .. l1IfMctory Cit duriaa ac&uaI \1M, 

th. Lelt aubjed IMY rcqu.ntalMllber ONfT 
wbicb aba11 be per{onaecl Laulledietcly. 

.. A .... pirator fit ractor c:anf thaU be 
luucd 10 the taM IUbject with tile foUowiq 
lal_tioa: 

(\1 N&IDI. 
(21 o.t. 0181 teaL 
(3) Protediaa lactoI"I obWaecl dvoqIa 

uch aaA&&facturw. IDGdaIlDCiapprcwal 
awabar or t'IIIfIiRtor letted. 

(41 N.a_ lad lip"",, or tlae panGIl abat 
cunducted 1M teat. 

(. PUtcn lINd for qlAAlitatlw or qlWllltadve 
nt LelIiDlIhaU be replacad Wftk1r. wbenner 
IDcnued bra.\hiaa raiataace it 
.~ or wbaa the tnt ... 111 be, 
a1tetOd the lIlte&rity 01 the filter mediI. 
0fpAIc vapor c:anridea/ceailtarl aIwlllM 
rqIiM:ed d!aily ot _II tbe .. ia all, 

indicaUoG 01 bnakll-.la br the ... t aceaa. 
10. In addUiaA, beca_ the .. aIiac 01 the I 

ruplntor _y be aIIected. qu.aalitatlv. ftt 
letlint IhaU be rwpor.1Cd '-ediatel, whea 
&be taat aubjact bu a: 

(I' W.!Pl c:baDea 01210 JICIUI'da or-. 
(%1 SlpiflC&Qt r.c:ial1C&Iriae iD 1M ... 01 
ther~ ... L 

(3' Slri"c.a, Oeatal c:baqec La.. multiple 
UO'aCtioaa withowl prothaia. ot acquirinc 
dcolUra. 

(41 ~tn&ctJv. or c.oemoalk -.rY. or 
lSI Any ada« c.ondilioG thel -r iDlan_ 

wilb lacep&eca .. a\ina. 

[Sec. 1110.1001. ~I C) 
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II. R"cordk«-pingo 
A .umlnary ur ,Utc.t rcsult~ .h .. 11 b. 

Appeodlx 0 10 I JII14.1001-Medlcal 
Q .... ~ M.ndalon 

medicil .uruill.nce prolr.m. Part 1 or tho 
.ppendill conlain. the Initi.1 Medical 
Quc.tioonaire ... tuch mu.1 be oblain.d (or aU 
new him who WIll be collered by tha 

o maant.U1cd in for l yClin. The .ummary .hllll 
anclude: 

(I) Name O(I .. I.ubjccL 
(21 Oalc of luling. 
(J) Name of the leal conduclor. 
(4) Fil belon oblained (rom elluy 

~.pir.lor tuted (indicate m~nuraelurn. 
mooel llze Ind approvel Dumber). 

Thia mandalory appendix coDLaina the 
medic.&.l qucltioll48ltn thaI DlILII be 
IIdminiatered 10 ,II employCft who an: 
u-poaed to .. be.IO" IAmoli .... aDlhophylUI .. 
IIclinolile. or. combine lion o( the .. ~ral. 
allove Ih, action I"vel and who wiU 
thereto" be iDtludcd ill their employer'. 

m.dical .wveill.nca rcqui~onta.. Part % 
include. the abbruialed Periodical MedIcal 
Quc.liOC\l\Aire. which Dlu.l1 be Idmini.lored 
10 all emplcyCft wbo are provided periodIc 
medical oumin.Uona und.r the DI~CIlI 
IWV,i11I11C1l provi.ion. or Ih •• und.rd. 

r.rc f 
.. IITIA1. IW.DICAI. UOr.:.TIOHMAUC 

1. ~I,,"," Sa:cuIlTT • 
-1- -:r. -l- 4 ."\- • -,- • ., 

l. ct.OClr IfWGCI 
i~ iT· iT "iTO iT i"\ 

4. 'ICS~ OCCU'ATI~ 

,. ,t.Ut1' .. oUIOIIESS 

1. 
Illp Co.I.' 

•• TEU'_C _u 

t. I NTUII IElCa 

10. DATE 
i& r;- LI it iO iT" 

11. 0.'0 at alna 
iT i. n ~ ~l MoaUI 0., h.e n 

u. ".c. of a1r~a 

U. So. I. "-'Ie 
l. F ... l0 

14 . .... , I. , ... C .. clul n., .. ., 1 • st .. la t. 5o'"OC.tMI 
J • ",",elM OlvorcM _ 
l. .,14_ 

U. I.co 1. ""It. _ 4. Mh,...lc 
l. Il.ca _ ,. 1 ... 11 •• 
J. Aal.-_ ,. IKII.r 

16 ..... , tl tb. al~a •• \ tee •• cae,l., .. 1 •• c&oot, 
(Foe a ••• ,I. lJ , •• ,. 1. coe,l.tloa of alv_ ec~', 

occvrarlOlW. IUUOIT 

'"flo. tea ... 1_ avec _r'M hll ,'_ no Me .. 
,.c we.' at IOc.1 toe • 1O.~a. or .. car 

I,. T" TO 11": 

1. 101 _ 1." 

I. Hav. ,a ..... c _caM tar. r_c ae ..c. la 1. T •• _ l .... • a, 4 •• '1 loU J. 0.. .... ~ A"', 
Sp.cle, lo./lft4YIlCY Tot41 'a.cI .. c ... 

c. ".V. fO_ .... ~ •• •• POu" te ••• _c 
c~"4c.1 'w .. c •• ,our ~r.' 
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TOXIC SU8ST ANCES 

Aw-4U I ... S U1.Il.1OO1--x-,.~ 
....I a .... &ed_ 01 a.-a 
~ ....... .."., 

I al ~I ro.nlac:no,ranu .luill bG 
Inlerpreled and daaa,fit:d In aUoJrd."ce ","h 
, ~(" .. ,on.llr acc.epled d"b,ficalion 
'yolcm aDd rccord.d on a Rtwonl~nOjtnlphic 
1n1Ct'pl"elalioll fonu. 'Fornl CSDiNIOSU IMI 
1.11. 

I'" Rocnl~eDo,r"lJ\II ,h.1I b. inlerprclMi 
.,a1 d."IIic:d ol1ly by " B-rei'ldcr •• board 
.lillil.1la/ oeMiCied r"dJologi,," t)(' ~n 
c:~perienc.d phyNcian with known aa.pcMiN 
In pnaumoconiouL 

(.:1 AU inlcrpAten. wbeneYa' Inlerp/'O'tlna 
clint .-rllllf'noaranu iliad. UJldu Ibi. 
MellOC\, &.haU hu" Immedildcly anil.bl" lot 
,..,Ierence a campl"l ... I al lb. ILO-U/C 
1n1orm<o1l00.1 Clu,i1lallon of Radic..,..~ 
lue rn. wnocolliOM8,. 1 \IIjQ, 

A~ F to • 181L1CIQ1-Wuck I'rM.dc:a 
and EDP-ia. c-tmta for A",o_'"'' 
In1.e a..p.k ~Wudalafy 

Tbia oppeDdlx II Inlended u .uidance lut 
empla"W'I io lb.e allt.omotiYe braU aDd clulCh 
repMir iDdl&.lily who with to redw:a tbcit 
ctmploy ... • ubHta. "xpoautn ci&Jrinv ~II' 
openliona to levall below !he DoeW 

at..ndud·. ac:I.i&aG lenl (0.1 1/ eel. OSIIA 
believ .. lb.et emplo".,.. io lbil induatIJ 
~ are li.k.cly to be abJ. to redMc:e thW 
"IIIploy ... ' expoa_ 10 ""batoe by 
_plo"iAa the eQ&in.Hrina &Ad WoR JkOCUca 
c:oalt01.& dcsaibed 10 Soctiona A and 8 of thi. 
aPIM'.wJia.. ThOM "mplo)'erI wba da_ 10 
~ theN c:nn1l'Ola and -.bo ac:hleve 
ea.poa_ b.low the actioo lavel will thl&.l be 
aLI" 10 noid any bu.rdcn lb.etllliKilt be 
lInpoaod by c:omplYiAa with lUCk 
requirementa u madic:&llW"Vcillaac:e. 
NCOnlk.eept"lo lraioina. reapiralOly 
ptl.llotClioA. &Ad rqul4ted .,.. .. wblch are 
tttaPnd wheel anployee 'Il~ flLCMCi 
the ec:tlotl \eVil or P£l. 

A.bn&oe ... poeunt IA the a"t"DOliv" bnlka 
"ad clutch rep.ir lad"",!')!. 0IX:IU'a primarily 
durina !he rrplacamenl oC clulc:li plalH and 
booke pada. thoe&. &Ad 1iniAp. Aabetca. 
llbo&n may becocM airbotoc wb.a an 
aIlIOQlO&iv. mecbenlc: lelDCl"" !he .. u..to.
c:onl&lnl.nt reaidu. Utat bu b«n dcpo.lled al 
br .. be and clula.. wear. Emplo) ... 
... ~ to aat,..Ioa OCCIII' dW'inR th" 
~aninc of tIw braU dnua or dutch bOI&.Iiq. 

&Md _ rtid.nce In the n&1eIllUJnc 
I"IICOrd (llu. M-74. M-Z6l.IIG-Ha), 05.l1A 
believa ihat _ployen "oa.eaed III btu.. 
repair openaliQ(U wbo iIIIpl_al any ollha 
worIt pnoctic:£. and qineerin. c:oalroll 
d''KI1bed III SectioOl A and B 01 thi. 
.ppendl .. may be .bl. to red~ th"ir 
.mploy ... • upolUl'ft 10 """.Ia beluw lbe 
ac:lioo level (0.1 fiIMr/eeJ. n... control 
n",1hoda .nd the relevalli teOOf'd evicJenc:a 00 
th ..... and olhaf' cuthoda ..,. dac:ri:-l ia the 
101~MdWn&. 

7-1()...M 

~.,; 

31:830-4.21 

A. u.clo.'cd CyJinckr.'HEPAo Vaa ... m S,·u"'" Ill .. :lob«loe-cuoLoUlina rc-'d .... nd to 
M.:a1Ind CIA PI w-a Ib, I'H .. IIina II u-born. p«nlck. ill the 

Th" ondoacd cy~ncuwn .y.ura UNJ wh-.nl DlLal n.. lI\.aCh;o"ic .baWd ~a 
in ona of Ib, l.cilIo .. YI,ut.ad b,. 'I'rD)'illll 1M .. loCilloe-c.onlAmiruolttd palrta 
rt'vrcl~nlall"" 01 the N.tioaallnatilul" Inc" wilb th. IOIY~nl III • 1 .. llicieni d .. IIonce 10 
Ot:C\lpalllon.1 56.1,,1,. and HWlb (I'\: lOSt t) ~I\a""" lhal L'a, ... bc.IO. poon;du .lre nul 
dunnll. he.lth hu.atd nalu.;atioo 01 booko clislodaed by Ib, Y~locil,. OliN 101\',nt 
lC:paar I .. cilillo. lEA.. ~I cooai ... oIlJ.n:. ,p",y- Afler IN .. be.laa panicles are 
c.umponcntt: thotO~hlr w,lIed. Ib" .pnay l114y b. "tI.I~1 

I tI A wh .. l-.haped qUndw dolaned to clo..:r to Ih" patte and Ih" pan. Dilly b.. 
C&.Iv~r and ,adOM !he wbMl aaKrIlbly; ,plllr~o.I ... lleUuaf)' \0 remove ana .. and 

(21 A comJkGIMd-&ir hoM.ad DO&SJ.!ha1 ull>« ma .. rial. ~ ... toenall\"8 pan. 'pn&y~ 
Ii .. iola • port III !he qi1ndu; and With the 1111&( arv lhea wipr.d with a r .... 

131 A HEPA·fIlc...d YiIOIWII u.eed 10 __ hich lllual thC&ll be diapoMd 01 
"vacual" .itborM dl&.ll aenerutcod wilhia Iha .lpprapn...ld,.. R. •• ehou1d be pwced ill a 
q-I:ndcr by Ihoa compreaMd air. 1.h.U"d pl;.,lJc h.aa ot ,,11..., con .. w.r wlUl. 

To uperal" the .y.wa. Ib" bnu uaornbly 1I •• y '1'1 'Iill wel TbU .11S&U1I. thaI the 
"anclOled io a cylinder ihal baa viewlnc •• ball» (jhon wiU nol bec.om. ~ 
porta 10 pnlvide vWbiJ;IY &Ad OQ(too alHv.. af\.ar the bRk.e and dulch palt.I U.,. be. 
thruuP wbic:la the mec:II.aic: can tu.DC1Ie tbe cIe&ACd (ll ~ 1'1,,'" LaI&Adeted rather 
bra"'" .... lIIbly part.a. The cyUoder It:&JI dUpoNd oc. the" m.uat b. waalMd ualne 
effea:nly ilOlal_ ubeetoe ciuAllA !he dnua ~thodt appropriaJa lew Iha Iauaderinc 01 
fNnIlha mcc:haic;', breath1aa IOIM.lbe ube.coe-coalUWlalad _LeriaLa.t 
bfiok. UMtnbly taolatioa qliAdcr Ia OSHA beU.ew.lb.et a variaat 01 thla 
avlilable lrom the NIUlak CompaAy a aod comprewech!r/aolveol IIl1a( ptOCIMI olT .. 
CUCDelIA two am.. to £it bnaka druma IA the 7- adYI.A1qsI_!he ~/aoI_t 
l<t-l1·ioc:h .u. raaae CIOIUWIA to aul.aalobll. ..u.t ledWque d1KulMd aboY .. bolla .. 
lind liahl trucl..a &Ad &he U-to-ta-lada ab.e tanu 01 c:oala aDd .-plo".. pro&ac:IioL '!be 
I1UIp ~ &0 Iarp c:oauun:iI&l vebldaa. variaAt layol.,... tbe .... 01 apray c:aaa IiIIed 
Th. qi1Dder Ia equipped willa bul\t4.a willa Ul1 01 Mvwa1 aoIYeac du-. 
~-&ir IIIDA aDd • couec:tluo Cor • CIOIIUDIC'da1Iy available Craaa auto auppIy 
Vau:\lWII c:Icaner eql&lpped with • llitcb .tarM. ~y CUll of aoIYI:Ol are IMllpcMve. 
Efficieoq Pan.ia&1a1e Air (lIEPAt OlLar.11a1a l'IadUy nailabk and Mly to 11M. n.... 
Iype 01 Iiltar " c:a~ 01 ~villa &II caAI wUl a1Io Mye tLIM, bec:a_ DO aolveat 
P'Ulic:t.s poll .... thaA cu taiaoDI rro. &he d41Jyecy 1JIl- bu to be _bled. ~ GO 

air. Wbea the YaaIWII c!aaMr', ruta' IIIWJ. It conapl'MMd ... 1I' boec/rnt.w lII_bIe OSHA 
IIIUlI be r.pIaced a.ccordI.Da to.the bcliewt that • 'pray CUI will deIly. aoI"uat 
lDMIIulac:turw'a IutnactIoa. aDd appcvprta... 10 lbe pII1I &0 b. cJuned willa CIXIIiderably 
tl£PA·r&1tend dual c:.utridaII rHPintlota leN lotClJ thu tbe alc.roaUw" CDCIlpr'nMd-eJr 
ahouJd be wora dI&rina !he procaL The row deUvecy 1)' ..... ducribod aboY .. aDd will 
uI th" Vac:tluna duAIIt " UIWD8d &0 be thl&.l aecwra" I ..... aitbome ubcatoe nbera 
coatMmiAated willa ubeat.oe flbara &Ad thu !be CUCDpI'HMCkir IDoecbod. lbe A.-nct 
~ be hudW c:ardull". _nad willa a thenlorw bel1a¥ea !hat tbe IIlpCMCII'Iley.1I of 
fine mill of water. p\acad i4=.ed1ateI, IA. aUlOlGOdv. repair nw=bln1a uatac &he apra1 
IMbeUad plallla bq.1Ad d1Ipoaed of c.an/aoI.,..t aIIl ptooaM wUl be .... \ower 
properly. Whn IAe cyUAdat lilA pl.I&ca IWa the upc»urn reported by NlOSH (Ex. 
uoUAd!he bnoka a.aMmbly aDd the H.ElJA M-2:ISl11or lb.e COIDpnued.aic/aolvenl mile 
YKIIWllIa COGMdacl Q)ID~ air " ')'a(C1II (Q.08 l/rxJ. 
LloWQ IAto Iha cyliadet to 1ou.ea lb.e ~ 
from Iha brau ..-bIJ paru. The VUCUILIII C lnfonnotiO#J on 1M Eff.ai~ of 
tbea ev.CUllt&a !he IooMa.d maLerial fro. Vanoou. QJQlIoI ~ 
withlA lb.e q'liAd«. capturiAc lb.e aitboma The allllNllt 01 altbonM ubeetoe ,.aerated 
lIIalerill1 OG lb.e JiEPA filIu. duriaa bRk.e aDd dutch rep.tr open&lionI 

lb.e H.ElJA Vac:tlWIIlyateGl can be dcpeoda oa ~ WoR prac:ticn aDd 
diac:.-Dectad Iroc the brake UMlDbly enai-riaa c:oatrola u.aed d&ariac tJw repelr or 
iaol .. lion cylinder whao lbe cyliadet II DOt mDoOyaJ WiYily. o.ta IA !he ~ 
betna u.Md. The IIEPA vac:uwa c:&A thea b. . ,..;.ord cIoa&meollbe I4Iour u-weithtad 
uied few cI"tda laci.aa WOliI. pindI.Ac. or other .Y ..... rrw A.I ~ a:x.poeur-. lavel.a 
rouline cleaniaa. .uoc:ialed with varbia DIoI~ 01 brake 
B. CDtnptwuMI AJrISoinni Sywl.1II /tI.tAod aAd cI ... tda repaII' a.o4 removal. 

NIOSH ...hatillad a r.port 10 th.a r..cunf 
A C04n~ booM 61tad allha GOd ealJLlad '1kaJlb H.auatd £,-aJualioQ lor 

with. bonle of aolnru can b. UMd to Iuoea AulOmotln an.u Ilep.ir" (EA.. 1+4II3J. ta 
eddltl.oA. bhlLi .. M-1. and 1IG-141 provided 
~ data b c:ompattnc!he ~ 

• "-nlloa oIlrld -_ ,. ~~...cta CODUaU"aliocaa 01 ~ acaantad by the 
do-.. _ c:D6Mol .... -rt _'" 01,..,.... :1",0000 ILM ul ,-arbia waR pncticaa clo&rinc brak. 
lao ..... ~~ op.tQliocu. n- "9OfU pnMO.I 

(lee. 1110.1001 ~ f] 
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t " puourw d.h. rur braL.e rep"ir oper.llon. 
Involv,ng • " .. nely of cooll'Oll and won. 
rr;,cl'cn. ,"dudin!;: 

• Uoc of compre .. cd .Ir 10 blow oullh. 
L, ..... dNmo: 

• UN or • brush. wilhoul • welling .gent. 
10 remove Ih ... b"'o~nl.inint n:lidue:; 

• Use of • bnuh dipp<td In w.ler or • 
.ol.·enl 10 remon Ihe .. bnlo.-conl.lni", 
",Iidue: 

• UN of .n encloNd \'.cuuna cleaning 
Iy.,em 10 uplun Ih ... bello~nlainina 
n:1.due:; .nd 

• UN IIf • sol"II1\1 millture appJled with 
compt'CaMd aLf 10 n:naov. th.e l'ft.duL 

Prohibitrd Method. 

TIM UN of compn:ued air 10 blow the 
.. b"lo~nh.inina relidua off th. aurf.oa 01 
the brake drum n:mo" .. the I'fti~ue 
effaclinly wl.illlwl.aneouaJy produca an 
a~ cloud. o( •• bnIOi ribera. Acc:onUn, 
10 NIOSH lEa.I4-28J). th.e peak upotl&l"H 01 
machaDic:a uainc thi. lechnique werw •• hi!;h 
a.1~ fiben/cc. and a-houcTWA upowra 
,-.naed from Q.4l1 0 Q.W f/ oc. 

r.. WIUIam ,. N~ olthe ),(ouat sma! 
SdIooI of MedicIne lEx. 14-74) dIed data 
fJOCD JCDithI aDd J-Udd.ab 11tm1) t1aat IIIdkated 
thet 1M ~tndoG ol ubal~ n.apd 
trona OM to 5.3Il/ric 0",. eG-aWlllla 
.. mpUac period wtMD oocaprueed all' wu 
beiDC ueed 10 blow OIIt the ubfttoe
QlQSaIAina rnidue "- the twaJca dnI& III 
lbe IUW .Ndy •• peak COQOIIIll'adoa olD '.1 
cc ... __ lew a lew aac:oada durincI 
bcUa dau1nc parfcxmad with -pnued 
air. R.ohJ et aL (11U'l11Ex. ~14.) • ....-d 
.,.. CIXM:IIIItnlloGa (01 ~ charalloa) 
wilhla W (M oloparatiooa invoIvinIthe 
c1H11iDC 01 bnka wwth oocapnMed air and 
obtalDad rMdinp nnsi"llroc U 10 ZIU l/ 
cr- s.c.u.. 01 the bigh apoeun 1awI. !hal 
rNUlt froaI dMAinc beak. lAd c1ulUa paIt.I 
uiDc COCII~ .ir. 9SHA baa prohltRted 
thle pnctioa III the rnlMd.LandanI. 

1rN/f.:IJ'WI ~ 

WbaI dry brualaJlII wu UMCIIo raaove \be 
aaba.loe-CIoota1Alnc ~IM froaa the bnb 
dnuM aod wbeet • ....bU .... pMk npoaut'M 
~ by NlOSH rane-d rroa. OAt 10 o.at 
(Icc. wblla ~ TWA '-ala wen .t the 
_ It&odard'a penni .. ibM UfIC*IIW U .. all 
1P£LJ ollU ria: IElL ~). RobJ .nd bJa 
~ (Ex. ~14'J collected.,... 
Mmplee 1~ feet from • bnlc.a dean.ina 
openUoa betnt perlonDed with a dry bruan. 
aad IMUUl'eCI c:onoaItraliona ,-.nalDI fruaa 
1.310 l..a flee; bow_. aampliq ~ aad 
TWA caaoantra~ .... DOt ~Ied IA 
the Rohl et aL .Nd" 

Wbaa a brush wclted with w.lar. auol1Da. 
Of" Stoddart .oiYcnt •• , ....d 10.duG the 
u~t&inin& ~~ en- tbc alJeded 
peIt8, u~ I.mal~ TWAaI 
1D_....nd by NlOSH .L.o ~ the _ 
0.1 fla: PEL. and ~ ~ f&Il8II'd al 
high U 1.41 (I a: (Rx. M-MJ). 

fu{en-ed.v." "tJuxu 
UN of an cnllinccrina control 1)llena 

In"olvine I cyhnder Ihlll complel,"y endDC.41 
the braIL. oboe .... mllly and a Hcgh 
Efficiency Paniculllll Air (IiEPA) filllf'
equipped VlClIW1I produced &-bow- nVA 
employee upoaun:. ,,( cun flee and poIllk 
UPOlurn nlnlPIII from nond.Iec:lAlbla ~ 
flee lEA. 64-243). l8ecau .. th~ .Yllena
achil'Y'lCi upoauna I.." ... below \be 
.Iandud', action I.".L illl desallJed la 
delAlil below.) Oal. collected by t~ Mounl 
Sinal ~ec.lial Ccoler (Ex. ~14'J lor Niln.Jc 
o( America. Inc.. the rn.DaIaClunr 01 tbc 
bnLk. uocmbly enc.Jo.una .yllara, ahowed 
thaI f Of' two of I hrH oparatioaa IIIIIPIttd. tho 
eJI~un oC IlMIChanJca to airoome ubnlOl 
fiben waa nond.laclabla. POI' I~ third 
operalor MIIIpled by ~L SInal rotMII'Cben. 
the u~un wu G.4 (Icc. which the I,,!bore 
altribuled 10 .. beel~!hat bad coatam1Da&ed 
th. ope ... lor'. dothln, III the aMII'M or 
pravlOlll bn1ta repair oparadona perlonaed 
without the a:ncJ0Md cylllldar/vKUIIIII 
• y ..... 

Some aUI-*lva rapaJr r.d1Ju.._ a 
~irhoea loa~, .... t IIIi.IC 
to maowa the ubntM-COatallliac raidue 
from the brak.a dnuu Won rapaJr. The 
NIOSH data (Ex. M-al) ladk:a&ed that 
medaaAia _PJOYLn, Ihle ..thocl 
upericQcId IIXpONI'a ( ...... NAI) 01 CLI "cc. with paak.a 01 Q.lIlto GAl flcc. 'Tble 
I~ and a .ariud alit thaI OSHA 
beJInee Ie botk .... COItIr aDd ___ 
.treedw la r.dudI!I ~..,....... Ja 
deeatbad ID ..... w dataJlabna ,. Sat:tJo. 
AudB. 
D.SwnDtary 

Ja CIOOClueloa., OSHA be ...... that It Ie 
Uk.I, that acplD1en lathe brake and dulda 
repeir ladualrJ wtJJ t. able Ia avail 
thaDMl ... 01 tba acdoa '-"' tnaer bullt 
IIlIo the rnIaad IWIdud If they 
coa..-lentkNaly -p/oy _ 01 the IbtM 
coatrol _lboda dacribed aboYle \be 
mcloMd cylladcr/HEPA .. am. ')'a ..... the c:om= aIr/eolvat ~ Of" the epta1 
un IOIvast IOiat IPtac. 

Ap,-dh C til S U1O.JOM-Srl d· ... 
Tec:t.UcallaI_doa I .. A.-..111 Na.
wwd·..., 
L Sub.teAoa tdanuRcaUoa 

A. SubaCaooa: ·AabeeIOl·la \be Dlnw ola 
cia .. 01 1118pftiwn-tilioata lI\InuaJa that 
occur In ftbrou. (orm. Mlu.nIJa th.t .,.. 
Included III th~ group .... cht)"lOlUe. 
aocidolll., amocUa, trwmoUII ubealoa, 
anthopbylUI. ube.toe,.Dd acdDalit. 
.. beeiOL 

B. AabalOL tnmoIlla, mlbop/ryUilL and 
actinoUIAI an woad III the ma.aulactura oC 
b .. l-naAalanl cIothina. .u"-atln brak.e aDd 
dloltc.b Uninp.. and a vui.ty 01 bulldlna 
mal.riaJa Indudlna nooc- tiles. roon", (ah .. 
calli", ill ... a~I~CllmCQI ptpc aod aheet. 

REFERENCE FlLE 

.nd lire -,...;'tanl drywlll Aat>c,to. la .Iao 
pre.enl In pipe and bo ilc~ In."lallon 
malenlllL and In I,,",YN-<ln ma:,ri.la 
"x-Ated on t>c~ms.ln o-awllpaoc .. 4nd 
balw.:-.o w.11.&. 

C. TM polenlial ror a producl c.onLilininc 
41bu.loo. tr.moJile, Inlh'Jphyilila. Ind 
IIclinulil' lu rel .. w brelllheable nben 
depefljj. OQ III dqrn 01 hi.bilil)'. J-'ri.b/ • 
maKN thallhe malm.1 un be crumbled 
with band pre .. ure .nd Ie Ibue(ore likely 10 
ami I fiban. The nbroua Of' nuffy ,prayed~n 
II\Ila rf .1. 1IAftd lot firwproolin .. h:au I. lion. Of' 

tound pmofinl "'" c.olUiderr.../ 10 be (ri .. hla. 
and \bey readily re ..... airborne fiben·il 
d1.lurbcd. Maleri...J.a .ucla a. \illyl .. abnloa 
Ooor III. or roon", (ell. an: coRllidared 
non{rlabl. and rmanrJly do nol amilllirbome 
Rbcn wd ... ,"bj.tcled to .. n.lint 01' .. wio, 
operaUona. Albe.IOl-CIIMnl pipe or ah .. 1 
can .",11 airbonll flbenl illhe naal.o." .,.. 
cut or .. wad, 01' 11 they anlu .... ell durin8 
damoUIIOCl opualiona. 

D. PmlLiuiblt .xpotl:re: u.puaun 10 
alrbonM albealOL lrenaolJla. ,"l1boph)U" .. 
aad actmoUt. fiban _y aot axcecd CU 
Bbcn INIf cu.bk eenll_&a- 01 air (0.1 l/a:l 
• ....,ad ow. the .taour woftda,. 
U. HuJ .... Haan1 Dalla 

A. AabaIOL Incaolla.. aatb09hyWla. aDd 
.ctiaoU .. Call ca_ diaabli"l rnpiralory 
di ..... ud Ya.rioa \)'pIa 01 c:ucara If lbe 
nban an iMaW.lnbaIlnc or ..... Iq Rban 

. Iron! coataaaha.eled dotJUna or UWa Call .Iea 
resu1t Ie theaa.u-... Tbe ~ 01 
Ihaa Ii'--...-.o, do not .ppear rew ZO 
01' mora ,..,. an. IniUal ~ 

8. &xpo.un Ia aabal06 treatoIJta, 
utbop/lJlUlL aDd acttDoIlla hu baea ebowa 
10 CMM JUDI c:acar. ~beI'oma. aDd 
c:anoar 0I1he ItoaIada and coIoa. 
MaotbelJoaaa Ja a rue c:aDcat 01 tbe tbJa 
InIW\bnuaa lialaa of tb. chat and abdomea. 
Spzptocaa ol_tJwdbaa lDcIudt IAcKtDeM 
ol tnaIh. p4IiA III \be walla 01 the chat. and/ 
or abdo-iaal p&IA. 

UL a-pnton aDd Prvtac:Itw ~ 
A. beplnators: YOII an requited to Wlar I 

rnp'n&t&W wbeG perfurmlna laIka tbal .... ldl 
IA ubealOL tr.cDoUta. antbophyUII .. and 
actiaoIilt axpoautl thaI ucada thl 
pernai";b'- p,poaura Uaait (PEL) ofCU f/cr-
1""-' c:ondiUona Call CICQIt while 10lIl 
"'P1a...- iii III &be prtXlHa or iIaat&1lina 
~ coatrole 10 rad_ ..baloa. 
tAnIOllla, ~WlL aDd ectJaolIla 
DpoaI&le. 01' ...t-. ~ CDQII'cHa an 
DO( (.,.,.jblc Ia redllOl ~OL uemo!ita. 
Illlhop1rylUIa, ~ ac:tinolJta Upollll'e. Air
pYrifyinc rnptralorl equipped with. blab
arncJmc;y perUaala .. air (HEPA) flJler c.an be 
IIIMd .hera alrboruc .. beetoa. tresnoUle, 
... lhopftyWta. aad &CIiAoIu.. fibw 
COQCeGtratioaa do no( IXoCMd 1 (Ia:: 
otMnriM. alr--w/Iad. ~u~ "'" 
r~ r.epiralon __ be ued. 
Oilpoaa.Wa rnplreCon or dual lUaka .,.. !lOt 
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pcnnllied 10 be ~ lor .. bahJ .. IT,·"".I"". 
100hophrllile. Ind .cllnol,la wo~1t.. For 
"fTn;t,ve prolaC1:on. retpi".lon mu.1 01 )'our 
(~c;.. 4nd I\e .. d Inu8lr· Your emploi'~r il 
requIred 10 coadW:I fit IU18 _",,"n you Il~e 
(;"1 uli1Jl1cd I ""'pirllor and "Vllq II mon,h, 
Ih.". ... (I,·r R,,'pinlon ahould n<ll h. 
loo~lwU or removed in .... u .. lilual;"n. 
... t..!nr Ihcl' UM i. re<1uu-ed. 

B.l'rolcclive C1othina: You I"V rC~luirr:! In 
wr...r pmlectivOI dolhina in worit errill "'· .. .erl! 
asl""."J&. I('eRIYlila. IIIU\ophylliIC. and 
4(.Lllwlic.e fiber COlICeaLr~lIon. e~ Ihe: 
perml~l.Jlc expo.wclim.it (PEL) oC0.1 fie.;. to 
pre. eul c.unt~lninlltion oC Ih •• \Un. \Vhe:", 
pnlI1W.11ve dOlhina La reqWred. yow eW;llo)'cr 
mWiI plOvWk )"011 willl dua aanuGnl&. 
Un"' .. )'OU oaR working GO a luse ".IH.,oa. 
lremolil •• ullbophyilite. and IIctUiulil. 
rcmo'.:,,1 oJr d.l.D\Uliuon pnlject. y..w o:mploy", 
ma.1 .. ~ IWVvid .. a cltanp room lind 
Mp4iill. lock"n (or )'OUl' Iln:et dOlba ""..I 
l:oc\lalllin"leG wurit clothe .. U you .. re 
woriti." on • 1&I'l1'0 .. bellY&. tremolit .. 
anlhupayllit.e. and &Ct.inolile (,£lDOvai oe 
Uull\Oliti.xl pn;ajecl. KAd whan it La Cenibl., tu 
do sa. )'out' amployu !DIUI provide • ~IIA 
room. &hower. and dKoa.lamiAalion room 
cuaticUOIia 10 Ill., w~ " ..... WbllA I.avina 
the work arae. yOll Gallal relDOve 
conwmiMted clothiq IMCon proc.ecdll'110 
Ih. ala"w .... U 1M abow ... ia DOt adJaclcaI lo 
the wuct are .. )'01& aauaC v.CUUm }'OW' 

clUlhil'l beron proc:.eecWlc 10 abe chanp 
toOCI1 &Ad abo ..... To pr..".ol 1Aha~ CiIMn 
IA COQlUliDlleG cbuae roocna aA41ho .. d'I, 

I ...... your rwlpitaloe GO UGti! ycMIla.," the 
..0.0 .... ~ au ... lb., cIa~ dwIac roocn. 

IV. OLapc»l&l PNc:edutn and Ceeaup 
A.. W .. 1d that arellAll'led by pca'lI_ 

",n.t. .abntoa. tnraaalila. ulbopbyWI" ud 
actiAoUw ie pteMDl iDdudc 

1. Empty .. bello.. tremolila. UI1bophyWI .. 
and ac:llaalil. abippina coat.ain_ 

L ProcIaa .uLH .uch ... CUlliql, 
trinunU1i'- oe relect malarial. 

So Houach.pI.", wam &oat .-pl4a « 
Y~ - ' 

4. Aabaloe. tremoUta. utbopbyWla. ud 
ac:daoUle ftrepraoClnc oe IuI&laIlDc _tari&l 
rhel .. relDOM Ctoaa bulldi"", 

L IIWIdiAc productl lb.t coalala ubnw.. 
trwmollle. llAt.bopbyWte. ud Ktl44U1e 
remond durtnc build.iDc reoovatioa « 
demoUUoa.. 

4. CoaluialAated dlapoub1e prol.ed1" 
~ 

B. Empty ahipplDl hap cao 1M Ilartmed 
I&nder ahaQlI hood. and p&dted IAIO .ltt1cht 
oool.loenr COl' dJ.poMl. Empty ahi~ 
dnUDa .,.. d.il&u11 lo cJ.au ud Ih<MI1d 1M 
..led. 

C. Vac:uuaa lop «dilpoouble paper fill.«l 
ahould '* 1M cIa&ACd. bc.1 aboWd be aprayed 
wtllla floe _I ... mial &Ad pL.ocd I4lo. 
IAbel..!.am COQLIIi.D ... 
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D. Procca. ..,ula .nd bo....,ke«pU\a w .. le 
.houJd 1M ..,all..1 wllb "'.IM OC" • ..w.fUt'e of 
... Ic,. ...nd ....-fltClAlll pnOC' to p.a...11Ac IA 
d "po ... bl. CI)(I1.aiouL 

E. Mltten.1 COClUUunc ube.IOa. trcmoUIe. 
."thuph)·IIil .. 4Uld .cl1noUle tA.a1 i. removed 
(",m buildin •• aaull be dupoHd oC La laak· 
II~I o-aul Ihid pl.aatic; bqs, pla.tie·lined 
c;.ardbo4lrd c.onulnen. 01' pl •• lic-liAed 11181"-' 

c.onl.""'n. 111 ... WU'''. wh/a .,.. rell\Oved 
..,bila wat. ahoWd be waLed iq,pontllnen 
boI(otC they dry 0111 to IIWIlm .. Lbc ('£1 .... oC 
a.be.loe. lnImoUl •• II1thophyWt.e. II4d 
.clinolile CIIMn duri4a baAdllnc-

V. AcaM lo lnCoraaadon 

A.. ElIch year, your &II1p1oyu " required 10 
inCOl1II yOll 01 th. LalQ1'111.1tJoa COQuincd 14 
thi •• tandard &Ad appcod1cl:s Cor a.bealaa. 
lremolil" anlhophyUita. &.ad IIoCWlolile. In 
addition. yOW' -via, ... mllal illAtn.d Y"" lA 
th. pro~ work pnroc1.loH 'oe b.aAd1UIa 
IMlerial. coalainlnc ubaoIloe. IAmoUt.e. 
aclbophyUita. &Ad .aiaoUta. UId the crxnct 
U.IC 01 prolecUW equipmalL 

B. yOW' ItIIploya''' requihd lo dwlet'aliM 
wbelhGt foa .... bamc apoeed 10 ubntoa. 
~ta. aalbopb,wt.e. &Ad acdoollae. Yo. 
Or roar I'IpftNGledw ba.a abe ri&bt lo 
~.lIIlf'loY" ~ta &Ad 10 
ncun1 abe rMUlti oblaJDed.. Your ampioyarla 
required lo laIona JOII ol yow .xpoeure. _ 
IC rou .... axpoeed abon th. patml.alble 
I1IniI, he « abe .. requAnd lo 1aI_ JUII ol 
Ill. ac:tiOu dial .... bftac tak.- 1.0 redllQl 
)'OCII' upcM4&N to wilbla die ~ u.lL 

C. Your aaapIopr .. rwql&lnd 10 kMp 
nc:unla ol your IXpOM&Ne aA411W1diad 
.ullllAadoaa. n.... ~ noconiIlDuat 
lII!r.apt Cot atleuttblrtJ (30),...,.... Medkal 
nrCOl'da muaC 1M kept lor the period or your 
ampIo)'IIMQl pl ... lb1rtJ (30) r ...... 

D. Y DC' aaap&oyw Ia rwquAnd lo Nieue 
yow upoeure ud aMCiIca1 r.corda 10 yow 
pb)'1ic:iaa «deaipLed. ~t&U" I&poG 
JOI&t wrillea rwq-'-

Aw-bH ... m'wa ,,"'leal 
~C"f h._Ark rtlf 

~~rw...""~"'
.. ...d • ..., 

L Roule 01 BAlly labalat$oa. tac-s~ 

a. ToxJcoIocr 
ClIAIc&I mcs- of the act-.. .aec:ta 
~tad wttla upcMUl'llo ~loa. 
tnItDOIJt.e. utbophyWt.e. .ad a.cUooU&a. .. 
pru«n114 abe Cona 01....-.1 ~ 
ap1deaalolovtcal .~ 01 OCQIpaUua&Uy 
e~ woR.en. famUJ COClLac:ta 01---" 
and patIOf\I U\iDI- • .beatoe tnmoUt.e. 
ulhopbyllita. &Ad acUnoI1 .. aaIaea. TheM 
.lud.Iea bave abowa. cWl41w ueod.ada. 
belWCcG expoNN to • .b.toc.. 1nIDOi.It.e. 
u!hopbrWta. &.ad ec:tlDoUle lAd .. 

Il\CnIu .. d inc:idanc.. o( luna cancot". pl • ..,... 
.nd J"!nlocw.I ..... olhchocna. IUlI'olGueUo.a1 
CAnCer. and ubulo.U... The la" ... " • 
diublinl fibrolic 1Wl( dIM ... thel .. caUMd 
oaly by eApO<lure I" .abe.loe.. Eapoeure 10 
.. ~.Ioa. IrelDGlile. anthophyllile. end 
aCliMlite b .. alN ~o ueociatlld with .0 

U\acucd incidence oC c.ap!uta.el kidney. 
laryn~.l phoarynac"'- .nd bUCCIII cavill' 
c;.anoen. AI wilh oLl\er Icno..,o chronic 
occupalioc.al dJ .... 1CC, diMa" uaodaleG 
wilh •• be.loa, \l'elDGlila •. uthopbyllile. and 
.cli401Iw,,DlraUy .ppcare aballl 20 raare 
Collowi.ac au finl OCCUITCGCI oleapollUC 
Tbare .,.. no ba_ ac:uw dTecta &&IOCialed 
wilh axpoeurw to aabe.!oa. tremolil .. 
anthopbyllile. and a.ctinoLilL 

~idcizUoluaic:.aJ aludi .. iAdiale lb.t abe 
riak 01 luna c.&4OU &.IDOf\C npoMd won:..n 
who .moU ciaare" .. i. lI.ad,. inauMd 
o. ... r lAc riak ull-. c:anca' lAaOClI 000-

upoeed amok.ra oe ~ DOG.moIIcn. 
TIwM ,wdia AUIa"1 thaI CCN4Ition 01 
llDOJUaa wUl roducc abe riak oC I"", caI\aIt 

foe • pcnoo I:Jt9OMd to albntoa. treaaoUla. 
ulhupbyUit.e. &Ad ac:lioolile but will not 
redIICoI " lo the I&IIM In ft of riak a. abet 
ax1atlna lor u GpCMeCi-w who be 
u"u .-oked.. 
m. SIpe and S)'IDptOaaa 01 ~ted 
Di.Mue 

The -'IAa and l,...plQIU ollwlc cucer _ 
pat.roUlleatlo&l c:aKM lndllCed by e.xpoeura 
lo aw-toa. V-OUt.e. ulbopbyW ... &ad 
ac:tiDOUIe .... DOt ~ au::.pl tbal • c:bat 
X-RY of &II apoeed paticl willa I-c QQQW 

-y abGw sM-'aI plaq-. pMwa1 
c:.a\cUlce "OA. «p&eunl tlbroeia. S)'IIlPtoaaa 
c:bancaIriacic ol •• othcllolll. &rdude 
aAanne. ol tn.tb. paJD Ia !be w.u. 01 the 
c:hcIt. « lMoarlnal pa.iA. u"oIh.tliQ'M .... 

a auda Iaapr lalUCJ periocl c:oaapwed w"lt. 
Iuaa CUCIr (40,..... ,,_1...a ,..,." 
UId meeotheliolma lalb.anlon ...-liUly 10 
1M CQUOd aaMICI& warUn who __ firM 
eJqIOMd lo ubeatoe at aa early .... 
WaeotlwlJoaa. II alwa,... fa ..... 

A.aOesIoe£. Ie ,.1_11)' fibroMa CIUMd by 
&a.. 1C'O'_I.dH or ubeatw fibenr Ia 1M 
I~ S~ lAdador ~ 0IbrMds. 
'*IIIh1 .... r.dcw. ud neue C..w. of 
ak:k-=. Whca the fibcooeoia WOC"MD&, 

IhaciDeM 01 bruda occunr IV .. at Nat. The 
dl • ."....N. ol •• beetoela La buod 011 a ~ 
01 ~ to ·aab.rtoe. abe pnMACAF 01 
c:ha.nc:Iari6tk: ~ ~ __ 
~ a"IICIdee (r-'-~ II4d othet dI..o1cal 
CHtve. ollibtoNac 11141 cliaM.... ~ 
pIa~ &ad rhlck .. lrlC are obearred 011 X· 
rer- \ak.ea dwiat the ..n'l N.-a 0( 1M 
diMue. Aabeeloel.. La an... • ~" 
di.Muoa _ Ia the aboMaoe 01 mottneect 
~ al~ tb1a IppMft &Q 1M. blehlJ 
lDdJyidv·Uwd c:D.at.d.nauc. Ia MWre ca-. 
douda may be caueci by ~« 
cvd1..c; faa.-. 
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TOXIC SUBSTANCES 

rv. Swv.iU"oCotl .nd Pra,·o:nUve 
<AcWdc.no ti.ona 

AA aoted above. expo'Utl 10 .;bnIO" 
IRmaUI •• aAthophyllil" .tld .clinolil. hal 
bfta linked to aa inae .... d ri.k. of lun, 
c.o&ncar. Il\elOrtlcUOQl • • • utroinlcetinal 
canut. aad ubfltoei •• mane occupaUonall)t 
upoeod workan.. Adequal. tcnrelUllll •• 't 
10 datCf'lDi,Qa an .Dlploye..·. poteoual far 
eia-v.lopinl Mriou. chronic diu ........ ud! al 

ca.aorr. froGl "xpolW"C 10 .. be.loa. tremoUI .. 
ant.bophyUite. and actinoUt" do noC ~ntly 
exi.l. How.vu. auG1e Inl .. particululy chut 
X·ny. and pu.lmOMry function tect .. ""'y 
lDdk.ale thel an .mploy" hal been 
o"eru:poacd 10 .. be.toe.. lRenoU ... 
anchopb)·UU .. and actJoolil" tncnaainc lUI or 
laet ri.ak 01 dcvclopi"ll exPOaw-.-N~Ied 
c.btanic d.iHa .... It ia Unpan.aAt for the 
phy.id&4 10 become r.miliar with the 
openWIC coadllion. In wlUcb occupaUDNIl 
expo."" 10 ubestoa. tremolit .. 
&IIthopbyUiIa, and aClinolile: I. likely tu cx:cut. 
Tbla ia pNticulatl)' ialportaalla IV.I~"III 
~ aad worit IUatori" &Ad ID conductiac 
phyllcal CJWZliAMLIoa&. Wbca &II actJve 
_ploy .. ha.a b.cn ldanUfled U M\Cinc heea 
ovetupOMd &0 u!Ma1O&. trunoIiI .. 
aalhopb,.UiIa, and actinolila, _ .. una c.1",a 
by the empIo)'er 10 eJlm1n.te DC 1ni1i~11 
fl&ttb.r upo.u.rw Ihould at.a lower !be riak 01 
Mri04l6ioat-'*- COGMqIlCGClL 

Thl IlIIplo)''; II NqWM &0 loatil\lte I 
medic:aJ 'l&lVeillaac.e plOSI"IlIllat' IU 
amploy_ wbo UI DC wW b. .xpoaeci 10 
ub.10&, InIDoIIIa, &AthopbyWI ... and 
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.ctinolil •• 1 Ot ,bowe the .ctloa I«:'V.I (0.1 
fibc pet cubic CCGUaMl11' 01 .irl fOl' lO or 
mDI'I ci.ay. pet year ,ad (or all .cnploy ... 
,,·ho..,.. a .. ,gned La w ..... oq.uve-pre .. ura 
tnpiralor. J\l1 .xaminal.loaa &ad procadutH 
Cl\4Ul1 be pcrlocmed by or und ... the 
'Upcrii.iGa o( a Uoan.wd piaylldan. al • 
~.eonabt. time &ad place, &ad al DO CXMl La 
the employ ... 

J\lthouah brocd l.tttude II II VIG La the 
phyaJci_ Ia ptUa'ib"'-~c II'" La be. 
lIIdudad Ia Ih. tMdica1 lurv.tlwu:. ~ 
OSHA rcquira lAdl&llDO altha loUowlnc 
clementi i.Q lh. rouUna uamtnatJoa: 

(II Medial and work hI.loria with .~ 
anpb&eLt du.cted &0 IrlDllloma 01111. 
nlptralOly 1),.1-. cardluvucu.t ... ayat.m. 
and dJjIC.ti\". tnct. 

(iiI Complctioa 01 the relpiRlory ci.lMaM 
qucauonnein conlained III ""'~ 0.. 

(lill A pAylAcai exa.aUAalioa LIIcludlnt • 
ch .. t ro.n~ aad p .. lllloal". fuAcUoQ 
Ihlthal LIIcluda __ I oIlba 
.cnploy .... lOtCld vlteJ capacil)' (FVq ADd 
lott=ed expiratory volame al au MCIOCI4 
(I-na). 

(ivl M)' a..bonloty at' oev .... thaI tba 
IlI.AInWl"'- pbyakiaa deama br -.Ad 
medlcal .,..act.ic;.a &0 b. DoICUaal'1. 

11M _pia)' .. b Nqulrwd &0 1Mb tho 
pte&Clibaci I .... Iv..u.ble al &euc aaaua.llr to 
&boN ampio) .... cavand: !DON of&aa &Iwa 
.peciJ\ad II nc:oawaa4ed by Ibe ax.ualnlQI 
pbYl1du: &Ad upoll tenllAadoa 01 
amploymcal. 

The cmp&o)'1C' II nqulr.d &0 prGYId. da.e 

phrlld.n ... ,th th. (aUowtnc Infonuatloa: A 
copy o( uu. ,,&f\d&td end .pp.ndJoea; • 
dHc:rirtioa 01 th.a amploy .. •• dutia. u th.y 
",1 .• lc 10 iO.bnlol upo.un:: II:~ rmrloycc', 
rCI'~6Cnla'i'·" lewd or .1I.;kJ4".1rw 10 ubc:~Cnl 
In:.nolilc. anthophyllile • .ad • .:'irwhtr. I 
d.:acripcion Il( "uy pce wn:1I prohlCliu .nd 
rcll'ir .. ,ur]' wquapmlnt u..d; .nd inC<lmu!ioft 
(rom pre"iwa motdic;,d lxacniAalione alth. 
aCfecc"d _,,101'" IhII ~ ADI othenwi .. 
availabt. La Iba pia),'1Cka. MaIUna thi. 
WllrtIUIliua avaibbla La·tlM pby&ician wiU 
.id ia Iha .vu.t\&llWQ 0I1h. emplo)· .. •• he.llth 
ia tlWUOQ 10 ... ilfl*,l dulial &ad fitRcu II .. 
"'wt panonaJ prolectin equipaulal.. iI 
roql&lNd. 

1M .mplQyer It n:qlllnd &0 obtalA a 
wrilllft opinJOQ CtoCQ Iba ."millilll phy.idua 
COGtainiaa tha ... u.t .. of th. ~al 
u4Uniaacioo; the phy&iclM4'1 opiAioa u to 
wh.th. III. employ .. baa -r detac:led 
tDc:dical condJlloaa Oul would plica Ih. 

. unploYM al at. Iacn.MCl rlaII. of .xpoaure
tI~teO dllUM: &II)' raamunonded 
Uadlat10aa on Iba IlIIpla)· .. at 011 lh. l1li 01 
pn.anal prolecli" aqulpmcllt ud I 
1II&I&DCnI lhallha etnplo)·" b .. beaft 
W«mcd b)' the phyaiQu 01 the reaul .. 01· 
Iba aMdical.1tIIIlina1ioa and of IAr IftCdical 
CDftdiliou talac..d 10·ubet10&, Irctnolila, 
&IIlbophyWIa, &lid adi.QoIJte IXpoIlIR th.al 
requite fI&rtJMr expiualkwi at' lteatlMftt. Thil 
wrillaa opiAIOQ 111&* DOC rev'" lpaciflc 
fiudin .. at'dJalP'Qlll uaret.ltci 10 axpo.lIR 
La ubaacO&. 1mI:.IlU1 ... aalbophyUlla, lad 
.ctiuolica.. and a COP), DC Ih. opiaion a\uat b. 
pt'Ovidad 10 the Mltac.'tad _plorce. 

(lee.. 1t1G.10Ct1, ~ H) 
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'192'O..s. A~lo., 1AmoU1-. 
ontl\optlyflile. and actInoUt •• 

. cc. 1926.58 added by 51 FR 22756. 
June 20. 19861 

(a) Scope and application. Thil 
leclion ftpplies to III conslruclion work 
BI dclin~d in 29 CFR t910.12(b). 
tncllldlf1g bul not Iimlt~ to Ihe 
Co 110 Wing: 

III Oemulilion or ~ill\'"db~ oC :llrJclure!l 
where ashc:ltos. trc:noJ,It:. anthophyllile. 
or ilctiuolite is pr~~r.nl; 

{21 P.l:movlll or enCJ1psuJa:;on oC 
millcridlll conlilininlJ a:ll:~s:':II. tr':molite. 
anth'Jphyllite. or ;,.CIIO:JIiIC: 

(31 CL·".lrul.ii.Jn. IIltcr.ltiun. re~l!tir. 
mdinten.lncf'. or !'tn,wallun of ' 
,truc;turea. lubatral!!a. ur portiOll1l 
thereof. tluil contain .. beltoll. IrernuUte. 
anthopltyllile. or Bctinolit.::: 

(41In.tallaliun oC Frooucl. conl,,!nlng 
asbestoa. tremolite. anthophyllite. or 
actinolite: " 

(5) Ashe.tos. trelnolitc:. anthophyllite. 
and actinolite 'pill/emergency clear.up: 
IUld 

(6) Tnmsportallon. dispoa.1f. slnrage. 
or cont:linment oC asbestos. trcmolite. 
anthophyllite. or actinulite or pruducta 
conlainlDR asbft.It.l •• tremolite. 
anthophyllile. or Ilctinolite on th •• ite or 
location at which conalrucUoQ activities 

". ara perfunned. 
" (b) Definition&. "Action lewl" m~ana un airborne concentration o( asbe.toa. 

tremolile. anthophyllite. actinolite. or a 
combination of these mineral. of 0.1 
fiber per cubIc centimeter (f/cc) o( air 
calculated as an eight (8)-hour time
weighted average . 

.. Aabe.to." includes chrylolile. 
.. mOlIl •• crodduIU •• tNimolit .... be.toc. 
anthophyllite a!lb..to .. actlnolila 
a.bntoa. and any o( theae minerai, that 
has been chemically trealed II.nd/or 
altered. 

"A .. i.tant St!cretary" means the 
Aul.t.ant Secretary of Labor (or 
OccupaUoul SaCety and Hell.llh. U.s. 

[kjldrtmeut of L.1bur. or c.lellRne. 
"Authorized Jl~rson" IneHnll any 

!X'null lIulhorizec.l by the empluyer and 
requircd by .... ork duties 10 be pre.enl III 

regula led areal. 
"Clean room" mt:ane lin 

uncontaminaled room hav;n!; f'lc.ililie. 
Cor the storage of empl"ycr.$· slJ?ct ." 
clothing and uncontamina,,:J malerlwll 
Ind equipment. 

"Competent pe~n" mt:ana one wh'l 
i. capable of identiCying exi.ting 
ubealoa. tremolite. anthuphylltte. or 
actinolite hllzard. in the workplace and 
who haa the authority to I..Ik. prompt 
corrective measure. to .liminatf' them. 
II .pecilied in 29 CFR 1926.32(0. The 
duti •• of the competent tJfItvln include 
atlell.t the Colllowing: establishing the 
aeg .. Uve-preelu/"f! endolure. ensuring Ita 
lnlegrily. II.nd controlling en~ to and 
exit from the encloaure: .uper/i.ing any 
employee expo.un: mcmitonng n:qulrud 
by the ItlUld..&nJ: ., .. wins that .. U 
employee. workins within aucb an 
enclOlunr wear the appropriate penonal 
protective equipment, are trained in the 
",e of appropriate method. of r.cpoaunr 
control and use the hygiena faciliUu 
and decontamination procedures 
lpecified in the .tandllrd; and emurins 
th.t engineering controla in 11M 41'11 in 
proper operlltins condition and are 
functioning properly. 

"Deconlamlnation araa" me&n.l all 
enclused area adjacent and connected 
to the re::uJa:cd area and CODiisting of 
an equipment room, .bower atea. and 
clean room, which i. uaed for the 
decontll.aUnation o( workers. a1.aleriala. 
and equipment conlam.lnated"with 
.. b •• to .. treenollie. anthophylUt .. or 
IcUnollle. 

"DemoUtion" meaN the W1"'8Cklng or 
taking out of any load-2upporti08 
Itructural rnemiJer Iud any related 
Rung. remo1:ir.cr. or .tripping of 
.. beatol. tromolite. anthophylUta. or 
actinolite producta. 
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"Oirector" m~anl the Olr~tor. 
N.clionllllnslilu'fI (or Or.cupalit;\1l<\1 
$,c!pty ;lntlllr.ililh. U S. OI'~lIrt~~nt or 
1I.!;'Illh "rod Human Service •. or 
duillncI!. 

"Employell exposure" me"nl th." 
e"po,ure 10 .. irb.,rne ,Ubc~tOI. WIn.,!:t". 
anlhophylhte. actinoUte. or a . 
com~ination oC thele mineral&. tll.1t 
would ur.clIr if the employee were nut 
IIlin" rc::spiratory protective equipment. 

-~'Iipmilnt mom (chltngll room)" 
me.u1l a conttUninated room located 
within the decontamination area that II 
,upplil:d .... ith impermeable bllg. or 
cont .. incrs for the disposal oC 
contllmlnated prolectlvI! clothing and 
equipmftnt.. . 

"Fihttr" mCllns a p;uticulate (ana of 
llaobeatoa. IremuUte. anthophyllite. or 
actinolit .. 5 micrometers or 10n(lCl". with 
• length-to-dlameter rwUo of at least 3 to 
I. 
"lligh~mclency particulate air 

(HEPAJ filter" mean.a a filter capable of 
trapPIna and retaining allealt 9'J.W 
percent of all monodi.pelMd particles of 
0.3 micromet.an ID ciWuftter or llirpr. 

"RlI1(Ulated area" meana an area 
.. 'nbli.hed by the employer to 
deman:at. areu where airborn. 
concentTatioos of albe.toa. tremolite, 
anthophyllite. acliaoUIe. or a 
combination of thew m.i.Dua1. exceed oc 
CIIn Nluoaably be expected to exceed 
the petmi~ble expoaure lJmiL The 
revuJ.ated ana lDoIy lak. the fann o( (1) a 
temporary enclo.ure. a. requited by 
~ragr4ph (e)(6) of lha l8dioo., or (Z) an 
are. dt!marcated in any Ill.aDnU that 
minlmLz.u the number of amploy ... 
upoMd to ubfttoc. tHmollt •• 
lin thopny Wte, or actiaoll te. 

"Removal" me.1LI the t.Uing out or 
stripping of albeltoa. tremolita. 
anthophyUlte. or actinolite or material. 
containing .. be. toe, "tIClJ\ollt .. 
aathophylUlo. or actinolite. 

(s..c.1~11 
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"Renovation" mealU the modifying of 
¥ny exisling Itruclurc. or ponion 
thereof. where expolure 10 airbomu 
IIbuIOI. lremolite. anthophyllite. 
actinolite may re.ult. 

"Repair" mean. overhaulins. 
rebuilding. recon,tructing. or 
rcconditiorung oC .tructure. or 
.ubllratea where .. belto •• tremolite. 
IInthoph)'Uite.or actinolite i. pre.cnt 

·'rcmolite. anthophyllite and 
IIctinolite" mean. the non-llbe.to. (orm 
o( theu mineral •• and any o( the~ 
mineral. that have been chemically 
treated and/or aherali 

(c) Permiuiblll ~xJXUUIYI limit (PEL). 
The employer .hall en.ure that DO 
employee i. expo.ed to an airborne 
cununtration oC aabellol. tref11Olite. 
anthophyllite. actinolit •• or a 
comuioation o( theM minerall in exull 
o( o.z fiber pu cubic untimeter of air at 
.n lliRbt (8) hour time-weighted average 
(TWA). al determi.lled by the method 
pretcribed in Appendix A of thia 
Hctior .. or by an equivalent method. 

(d) Communication amoll, "mp/oy.,.., 
On multi~mployer woriuitel. an 
cnoployer periormiag aat>e.to .. tremoltte. 
anthophyllite, or actinolite worle 
requiting the 'Itabliahmeat of a 
reguJlited area ahall inlonu other 
employen on the .ite of the nature of 
the employer'. work with aabe.toa, 
tremolite. anthopbyllite. or actinoUt. 
and of the exi.tence of and requitemenla 
pt:rtainina to resuJated area .. 

(e) Regulated area.-{l) ~MraJ. The 
employenhaU e.tabli.h a regulated 
area In work area. where aitbome 
conceolrationa of aabeltol. tremoliLe. 
anthophyllite. actinolite. or a 
combination o( theM mineral. u.ceed or 
can realGnably be expected to exCftd 
tbe permillible exPOlute limit 
pretcribed lo paragrapn (c) of tb.Lt 
aection. . 

(1) ~marcauon. the regulated 1tr01l 

ahnll be demarcated in any manner that 
rn!nim..iu. the number of pdl"lOna withitl 
the area and protecla pel"lOn.I outaid. 
the lU"ea from exPOlUA to airborn. 
c:onccntratiOQ.l oC .. beetO&, tremolite. 
anthophyllite. actinolite. or a 
combination o( theM mineral. lD exceu 
oC the permiuible expoaunr limit 

(3) Acceu.. Accna to regul"tt=d are .. 
.hall be Umited to authorized pcraona or 
to pcnoQ.l authorized by th. Act or 
regulations iuu.od punuaat thantto. 

(4) R'6piraIOn.. All penona entering a 
regulated aru .hall be .upplied witb a 
re.pirator. aelected in accordaoca with 
paralP'ph (h)(2) oC !hi. MClioo. 

(5) Prohibj/ttd aclivitiu.. The employer 
Ihallluuure tbat emploYH. do not eat. 
drlnk. .molu!. chew tobacco or gum. or 
apply co.metict in the f'Iti1Jlated ana. 
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(6) Requiremenu lor aslH!.tcn 
removal. demolition. aJld renovation 
operotlon$. (i) Wherever Ceuible. the 
emplo)'er .haU eatabli.h negative
pru.ure enclo.urel before commencina 
removal. demolition. and renovation 
operationl, 

(ii/ The employer .hall deaignate a 
competent perlOn to periOral or 
supervise the Collowtng dULfeIl: 

(A) Set up the enclolunr,· 
(B) Ensure the integrity of the 

encloaure: 
(e) Controlenlly to and exit from the 

eneloaute; 
(0) Supervi .. aU employe. expo.UA, 

monitoring required by thit aection; 
(E) Ensure that employees worlrJoa 

within the enclo.UA Wl&l' protective 
clothing and respirators aa requlred by 
pon&SJ1lpha (I) and (h) oC thil Mdfoa 
Mnd: 

(F) Eo.aure that employ ... ..,.. tral.o.ad 
in the UN or all8ineerioi CODuola, work 
practiul. and penoa.al protective 
equipmenl: 

(e) Ensure that employees ..... the 
hygiene f.ciUUa aad obMrY. the 
decontanlinatiOCl prooadurea .pedn.UA 
paragraph (j) or thia aectioa: and 

(HI Eo.aure that ensineeriq coo.tro1a 
are fWlctioniDa properly. 

(ill) In .ddltioa to the qualiflcadoaa 
lpeCified in parapph (b) of thia 
aection. the competeot penoo ah&ll be 
trained in .U a.pectI of II~ 
tremolit.e. 81lthophyWta, or act.i.OClUte 
abatement. the coateola of thJ.a 
ltandard. tha idlDdOcatioa of ubatoa, 
lremoUta, 81ltbophyWt.e. or actfDollt.e ' 
and their removal pcocadwa. aDd otbat 
practice. for reduc:iDa aha huard. Such 
tr1lioing ahall be obtaiued in a 
comprchenaiv. COUl'M, auch u a counc 
conducted by 14 EPA Aabeato. 'l"raio.ina 
Center. or an equivalent c:oune. 

(iv) £x.~puon: FOC' amall-acaLe. abort
durati 'n opdratioaa. such II pipe r.palr. 
valve replaumeot.loatalli.aa alec:trical 
conduil.l, tnatalli.aa or removina drywalL 
roofina, alld othC' aeo.ral bWldiDa 
malntll1a.nc. or ranavatioa. t.h4 
employer Ia not.-.qutr.d to comply with 
the raqu.lremaota of parqraph (e)(8) 01 
thi.aection. 

(0 ExpD6/UW monitorina-{l) c.nuaJ. 
(I) Each employ .. wno baa • Workplace 
or worle operatJoa covered by th.la 
.taadlird thaU perform monitoriDi to 
delermine accuntcly tha a!tbom. 
coacenlratioQ.l of ubealoa. tnmoUta, 
anthophyllite. actiDo11t.a or a 
combination of theN m1urala to whkh 
employC1:a may be expoMd.. 

(iiI Determ.inatloaa oC employ" 
el(poauu thaU be mad. from bteathin& 
LOne air .emples that .,.. ~tativ. 
o( the &-hour TWA of each employ ... 

::i-~I:.! 
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(iii) Rcpreu~ntative &-hour 1W A 
employee ex.po&ure &hall be determined 
01\ the UII.I. of one or mora hmple. 
repre.enling full,shift expo.ure for 
employeea in each worlr. are •. 

(Z)/nitiol moniton"ng, (il Each 
employer who hal a workplace or work 
oper¥tion covered by thi •• tendard. 
except a. provided (or in paragraph. 
(O(2)(ii) and (f)(2)(iii) oC thi. acetion. 
.haU perConu inilial monitoring at the 
iniliation o( each .. besIO., tremoUte. 
anthophyllile. Mctinolite job to 
accuralely delenniLle the airborne 
concentrationa or .. be.tO&, lrem.oUte. 
anthophyllite. or actinolite to wb.lc.h 
employee. m.ay be expoled. 

(ii) The employer may demoQ.ltrat • . 
that employee expo.ure. ant below the 
action level by mean. or objectlv. dat. 
demonatratina that the product or 
material coot.a.ioing aabe.toa. tremaUl4. 
anthophyWte. acUooUte. or a 
combinatioa oC theM miD.,.l. C81l4Ot 
relea .. airborne fiben in c:oocentratioaa 
exc:eedloa the actiOCllcvel Wlder thON 
work cond1l1ona haviAs the areat .. t 
potential for relaaaing aabatoa. 
tremoUte. I4tbophyWt.e. or act1oaUte. 

(Iii) Where u.. employer hu 
monilontd each ube.to .. tramoUt.e. 
alltbophyWt.e. or actiDolit.e Job, aad'tIM 
data were obtained duriq work 
opcraliOCla coodu.ctad u.oder workplace 
conditloa.l cloacJy ,.....,bl1n& u.. 
ptOCM .... type olmaterial. coatrol 
method&, work pncl1caa. aa.d 
mviroluDatal coadltioa.a UMd aod 
prevailina ill u.. .aaplayer'. cu.nwat 
opentloaa, tha employ ... may rely oa 
.u.ch urUet moaitorioa reaulta to .. tWy 
til. requitemanta of ~ (f}{%){I) of 
th!a 

3) PariodHt IltDIIiIDrina withitJ 
ulal4d antaa. 1M employer ahall 

condu.ct dally IDOOitorina that Ia 
reptel4lllativ. 01 u.. IXpoaul'I or uch 
employee who Ia ..... ped to work 
within a rqalaLed .,.. .. ~ 
When all amploy ... withln a raauJ,at.d 
at .. ana equipped with Iuppllad-&lr 
reepll'tlton operated lA the po&! Uv.
pntUUA mode. the employ .. may 
dlapenae with the dail'l moaitoriDC 
requited by th!a parqraph. 

(4) TvrninauOlJ of monitoriJrl. U u.. 
periodic moniloriaa.-.quited by 
pa.rqraph (0(3) of th.La MCdoa ravMla 
that employ .. axpc»UftC. II lndJcat.ed 
by atatiaticaUy reU.bJe llMUunmaal.l, 
are below tn. .ctioa I.vel. the emp&oy. 
may dl.ecoatinue moaitorioc fot th.o.a 
employ_ whoM IXpo.utU .... 

raprucnted by euch ~ 
(5) Method of l1lOIIitorinz. (I) All 

ump1.ea taken to ... u.ty the moaJtorinc 
req uirementa 01 perqraph (0 01 th.La 
MCllon ah.aU ba penoo.al Mmplee 

(s.c:. t~t)(S)(11l 
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rnllecled following the porocedurel 
• ,,~·clr.et.l In Appendix A. 

( Iii Alllllmplea taken to .atidy the 
Ilonng requirement. o( paragraph (0 
i. seclion .hall be evaluated usina 

the OSHA Reference Method (ORM) 
.pe-cified in Appendix A. or an 
equivalent countina method. 

(iii) If In equivalent method to the 
ORM i. uaed. the employer .hall enlure 
that the method meetl the (ollowins 
crltena: 

(AI Replicata exposure data uled to 
eatablilh equivalency are collected in 
lide-bY'lide field and laboratory 
companions: 

(8) The compan.on indicatel that 90 
percent of the samplel collected in the 
ranse O.S to 2.0 Umes the I'ermiSli~le 
lintit have an accuracy ranse of plus or 
minlLl 2S percent of the ORM reaulll 
with a 9S percent confidence level al 
demonltrated by a atatuticaUy valid 
protocol: and 

(e) The equivalent method II 
documented and the resulla of the 
comparison lesUns are maintained. 

(iv) To latiafy the monitoMI 
requirementa of paragraph (f), employera 
.hall rely on the relultl of monitoring 
analysi. performed by laboratories that 
have inlmuted quality asaurance 
programa that Include the element. 
prescribed In Appendix A:. 

(6) EmpJOYN noti/icolion 0/ 
itoring ~ulu. (i) The employer 
I notify affected employee. of the 

monitorina reaulta that represent that 
employee', expo.ure a. lOOn a. pouibl. 
followina receipt of monitoring multi. 

(ii) The employer .hall noUfy affected 
employeet of the result. of monitoring 
repreMnllna the employee'. ex~ure in 
writing either lndJvidually or by P'Mtins 
al a c:entnlly located place that 1. 
ac:ceuible to affected employees. 

(7) Oburvation 0/ monitonirg. (I) The 
employer .hall provide affecled 
employeel or their de.ignated 
representalives an opportunity to 
ob.erve any monitoring o( employ" 
expcuure to .. be.toa, tremollte, 
anthophyllite. or actinolite conducted In 
accordance with thll aection. 

(ii) When obtetyation of the 
monilonna oC employee expo lure to 
.. bettoa, tramollte. anthophyllite, 01 

actinolite requ.lre. entry Into ~ area 
where the UN oC protective clothins or 
equip~nt il required. the olnerver Iha1l 
be provided with and be required to \1.M 

.uch clothinS and equipment and ah..tl 
comply with .U other appUc.ble wet)' 
and health p~ure ... 

(g) Method. of complianCt1.-{l) 
Enginettdng control. and woric 
Dracti~. (il The employer .hall \1.M one 

any combialtioo of the (oUowins 
trol method. to achieve compUaace 

with the p~nniuible exPOlure limit 
prescribed by paragraph (cl oC thi • 
lection: 

(AI Local exhau.t ventilation 
equipped with IIEPA filler dUll 
collection .ystem.; 

(8) General venlilation IYllem.: 
(et Vacuum cleanen equipped with 

HEPA Cilten: :' 
(OJ Enclolure or isolation oC proceuu 

producing .. be.tOI, tremolite. 
anthophyUUe, or actinolite dlLll: 

(E) U.e o( wet method., wetllna 
agenll, or removal encap.ulanll to 
control employee expo.ure. during 
a.buto •• tremolite. anthophyllile. or 
actinolite handling. mixinS- removaL 
culling, application. and cleanup; 

(F) Prompl dispolal of waatea 
contaminaled with .. be.lo .. tremoUte, 
anthophyllite. or actinolUe la leak-tight 
contalnen; or 

(e) UN of work pracUcea or other 
engineering control. that the AuLatant 
Secrelary can .how to be fea.ible. 

(ii) Wherever the (eallble englneerinc 
and work pracUce control. dHaibed 
above a.re not lulI1cient to reduca 
employee expo.ure to or below the Uralt 
pre.aibed In paragrapb (c). the 
employer .hall u.e them to reduce 
employee expolure to the lowest levet. 
attainable by these coatrols and ahaU 
• upplement them by the UN of 
re'piralory protectloa that complies 
with the l'IIquiremenli o( parasraph (h) 
of thi. aeclion. 

(2) Prohibition .. (I) Hlsh-tPeed 
abraltve dlac saWI that a.re not 
equipped with appropriate engineering 
control. ahall not be uted (or work 

. related 10 .. balo .. lremoUIe. 
anthophyUite, or actinolile. 

(iii Compreued air.halI aot be UHd 
to remove .. betlo .. tramolite. 
anthopbyllite. or actinolite or materiala 
containlna a.besto .. "tremoUte. . 
anthophyllile. or actinoUta unlesa the 
compreued Ilr II used In coalunction 
with an encla.ed ventilaUon .ywtem 
deaigned to capture the dlLlt cloud 
aeated by the compresaed air. 

(iii) Malerial. contalnins .. halG&, 
tremolUe. anthopbyllile, or actinoUte 
.ball not be applied by Ipray methoda. 

(3) Employ" rotation. The employOl' 
.hall aot 11M employee rotatioa .. a 
meaa. oC compliance with the axpo.ut'I 
limit prescribed In parqnpb (c) of th1a 
aecUon. 

(h) RMpiratory protection.-{l) 
Gent1lTJJ. The employer ahaU provide 
rupiratora. and m.u.nr th.t they are 
u.ed. where required by thla MCtion. 
R«piralara ahaU b4 uaed La the 
following cil'CU.lJUla1lcec 

(I) During the Interval neceua.ry \0 
IrutaU or Implement (eaajbLe enaineerln8 
aad work practiOi cootrola; 
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(ii) (n work operltion •• uch .. 
maintenance and repair activitlea. or 
other ;Jctiviliel (or which enllineenng 
Ind work prectice controll Ire nol 
realible: 

(iii) 10 work liluation. where fellible 
engineenna and work practice controle 
Ire nol yet lufficient to reduce ex po. Un! 

10 or below the expo.Un! limit and 
(ivl In emersencies. 
(2) R.aspirotor •• lection. (II Where 

re.plralora a.re wed. the employer .hall 
lelect and provld., II no COlt to the 
employee.. the appropriale re'piralor II 
.pecified in Table 0-4. and .ball enlure 
Ihal the employee uen the re'piralor 
provided. 

(ii) The employer .haU lelecl 
re'piralon (rom 'amona tho •• Jointly 
approved .. being acceplable for 
protection by the Mine Safety and 
Health Adminlltratioa (MSHA) aad the 
Nationallnatitut.e fot OccupaUonal 
Safety and Health (MOSH) under the 
provi.lona o( 3Q O'R Part 11-

(iii) T1M employer ,haU 'provide a 
powered. air-purifyinr re.plrator In Ueu 
of any nqallve-pre .. urw .... plrator 
.pedf1ed in Tabl. 0-4 whenever. 

(A) An employee chooNI 10 "" dU. 
type of ralpirator; and 

(8) nu ..... pirator will provide 
adequate protection to the employee • 
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(3) &.pirotol' pr'OgJ'UIIJ. (I) Where 
reaplrat.ocy pcot.ect1oa. II lINd. the 
employer thallln.aUtut.e a .... plrator 
program In accordaoot with zg CPR 
lQ1a.l34{b~ (d}. (.~ and (f). 

(II) Th. employer .h.U pennil e.a 
"1D~ who uac. • filter raplratot to 
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change the filter IIlementa whenevllr an 
lncreue in b~;athil\i Nlli.ta11C4 La 
detected and lhaU maintain an adequate 
lupply oC nltar IIJementa for thia 
purpoee. 

(iii) Employee. who wear ~lpinatOrs 
.hall be penuiUed to leave won are .. 
to wuh their Cace. and relpitator 
Cacepiece. whenever neceuary to 
prevent,lkin irritation auocia~d with 
re.pinatar Woe. 

(iv) No employee .hall be ... igned to 
ta.k.a requiring the 11M o( relpiralOrs if. 
bued on hit or her moet recent 
namination. an examin.ina ph)·.idan 
dt:termi.ael thlit the employee will bet 
u.n.able to Cunction oormaUy wearing a 
re.pinator. or that the laCety or health oC 
the employee or of other employeea will 
bet impaired by the use of a relpirator. 
Such employee lhall be auigned to 
another Job or given t.I1e opportunity to 
tnuuCer to a different poeition the dutiee 

. o! which he or the Ie able to perform 
with tha tame employer. lD the I&IDa 

aeosraphica1area. and with the .. 1De 
aeaiority. etatua, and rate o( pay be or 
aM bad luat prior to .uch tranaier. iC 
tuch a dilferent poaitioa is availabl .. 

(4) RMpiral/N fit wlina. (i) The 
employer tha11 enaure that the re'pintor 
iNued to the employee exhibil .. the leut 
po ... ible (acepioc:e leakqe and that the 
rnpirator" fitted properly. 

(ll) Employers .b.aU perfonn eithu 
quantitative or qualitative Cace fit t .. t.t 
at the tim. of initial OtUas and at I .... t 
every 6 rDODtha theraaIter for .. ch 
employ .. wearin8 a negative-pruaur. 
rupir'ator. Tbe qualitative ftt tut.t may 
be UMd OI11y for te.ting the fit o( hall
maak ,,"piraton where they are 
permited to be worn. and ahaU be 
conducted In accordance with Appendix 
C. The tul.t Ihall be UMd to .. lec:t 
faarpiAM:ea thet provide the requ.lred 
protection u pteacribed in Table L 

(I) Prot«tiv. clothil.,-(l) CentJroL 
Tbe employ.,. tha11 provide and require 
the 11M 01 protective clothina. ,w:h .. 
covenll.a or aimilar whole-body 
clothina. head coverins .. slove .. and 
foot coveringa ror any employee 
cxpo&ed tc airborne coacentratioO.l o! 
ubestoa. tremol.i ta. anthophyUita. 
actinolite or a combla.aUon o( the .. 
minua1a that exceed the permiuible 
IIXp08W'11 limit preacribed in paragraph 
(c) o( th.la aectioa. 

(2) Loundttrirtg. (I) The employer ,hall 
an.aure that launderi.nj or cootam.inated 
dothina u done 10 .. to prevent the 
relea .. oC airborn ... beltO" tremoUte. 
anthophyllita. actinolite. ar a 
combination of theae minerala in e.xceu 
of the expoluta Umit pntscriUed io 
paragnpb (c) of thi. a.ect\oa. 

(II) Any employer wbo giVet 

coatem.l.n.alAtd clothing to another perlOn 
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Cor laWlderinj IlhaU InCorm luch peraon 
of the requirement In pangraph (1)(2)(i) 
oC thi' Ilection to effectively pnvent the 
rel!!aee of airborne .. beltoa. trtmoUt .. 
anthophyllite. actinolita. or a 
combination of the .. minera" 10 excau 
oC the expo.ure limit p~acribed in 
paragraph (cl or thie laction. 

(3) ContaminoUtd clothing. 
ContamilUlted clothing ehaU b. 
transported in aealed ~rmeable bag .. 
or other cloaed. Impermeeble cootai.nen. 
and be l¥beled 10 accordance with 
paragraph (k) oC thJe aectioa. 

(~) Protttctil'e cJothilta far rwmova/. 
demolition. and l'fIIIovation o~ratiOlU.. 
(i) The competent perlOO .hall 
periodicaUy examine work.au.it.t worn by 
employeet Cor rip. or tean that may 
occur during perfonnanca oC work. 

(ii) When rip. or tean ant detected 
while an employ .. fa working withIn a 
nesative-prellure mcloeure. rip. and 
tean &hall bet bnmed.lately mended. or 
the work.auit Ihall be immediately 
replaced. 

(j) Hygittne/ociJitie. and pracl.icn
(1) General. (1) The employer ab.al.l 
provide d .... c:haqe areu for 
employeea nqu.lred to worit In rqulated 
areu or required by paragraph (1)(1) o! 
thi. aectiOCl to wear protective c1otbiq. 
Ex~ption: IA Un of the change .,... 
requirement apecif1ed in paraanph 
Ul(l)(i), the anployer may permit 
employee. qaaed 10 lDlall aca1c. ahott 
duration operatiooa. a. desaibed la 
paraanpb (e)(&) 01 th1a MCtioa. to clean . 
their protective c1othlot with a portable 
HEPA-equipped vaQlum baCon such 
employee. leav. the area when 
mainlA::nanc. wal performed. 

(ii) The employer eheU eaaure that 
chanae areu an equlP5*i with 
.eparate .torqe Cadlitia (or protective 
c10thina and Itreet dothiag. In 
accordance with MCt1oall11Q.141(a). 

(Iii) Whenever Cood or beverqn .,.. 
c:oaawned at the work.alte and 
employees an e.xpoaed to a.lrbome 
concllntratloa.t o! .. bet.lo&, tremoUte. 
anthophyUi~ actinoUte. or a 
combinatloll of thae mlaerala in ex.ceu 
oC the perm1l1lble axpoaure Umlt. the 
employer IbaU provide lunch anu lG 
which the.irbome C011CeJltratiOl1l of 
ubetto .. ltemoUte. anthophyllite.. 
actinolite. or a comblaation oC theM 
minerale are below the action level 

(2) Requiremenu far removal. 
dtu1lolition. and l'fIIIovaaOQ opcrolior»
(i) Decontaminatian C2I1H1. Except for 
lmAU ac.al .. abort dunUoa opentioaa. 
u de ICribed La p&rair1lpb (el( Il) of thla 
aection. the employer ah.alI Htehll.h a 
d.econtamLnatioa area that La ad~ 
and connected to the regulated ant. br 
the decontamination or employ"," 
con:aminated with ubcttoa., trem.oU,--

!:-:-::! 
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"nthophyWte. or actinolite. The 
daconlaminllion ana IhaU COIlII.t of an 
equipment room. .hower area. and clean 
room in leriea. The employer .haU 
en.ute thet employees enter end edt the 
regulated a~a through the 
decontamination aree. 

(ii) Clean room. The clean room shaU 
be equipped with .. locker or 
appropriate .torase container Cor each 
employee' I use .. 

(iii) Sho~'er qtea. Where fealible. 
ahower Cacilitiea thall be provided 
whlch comply witb 29 CFR 
191o.Hl(dl(31. The sbowers ahall be 
contiguoua both to the equipment room 
and the clean chanSIl room, unle .. the 
employer can demonltrate that thi. 
location i.a Dol Ce.alible. Where the 
employer can demonetrate thet it is oot 
CeOlible to locate tbe ahower between 
the equipment room and the cleaQ 
chanse room. the employer thca11 eneute 
that employee.: 

(Al Remove .. ba.to .. t1'emolite. 
anthophyllite. or actinolite 
contaminatiaQ from their worbuil.t 
uaina a HEPA VMcuum lw:fure proccedlnS 
to a thower lhat is not contiauoua to the 
work area: or 

(B) Remove thair COCltaminated 
woricsuita. don clean work.ull .. and 
proceed to a thower that is not 
~totheworka~L 

(iv) Equipmtlnl room. The equipment 
room ahaU be aupplied with 
impermeable. labttled baSI and . 
cootaiAera ror the cootainmaot and 
diapoul of coatamioated proUdlv. 
dothias and equfplDeQt. 

(v) DeconlominotioR anra entry 
procedures. (Al the employer aba.Il 
enaure that employee.: . 

(1) Eater the decoatamla.atloa ana 
tbroush the dean room; 

(21 R.emon and depoelt .trHt dothLna 
withia a locker provided Cor their u.w. 
and 

(31 Put on protective clothina and 
respiralot)' protection beCore leut", the 
clean room. 

(HI BeCore antcnn, the enclosure. the 
employer ah.U eaaUnt thet employee a 
p ..... through the equipment room. 

(vi) Decontamination anra uit 
p.rocedurrn.. (A) Belore leaving the 
rqu.tated area. the employer' lhaU 
enaure that employeea remove aU groaa 
coat.ami..natiOQ and debri.t Crom their 

. pro l.ecti v e clothin&-
(8) The amployer sba11 enaure thet 

employee. remove thelr prolAlc1lve 
c10\.hini in the equ.ipment room and 
depoait the clothina lD labeled 
lmpermubla bail IX' coat..ainen. 

(C) The employer sba11 ea.tUnt thet 
e.mployen do not ramove their 
retpiratorw in the equipment room.. 
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(01 The employer .hall elUura that 
employeel .howu prior to entering the 
eJean room. 

(EI The employer .hall elUura that, 
ter .howering. employee. enter the 
an room before changing into Itreet 

othel. 
(It I Communication of hazards to 

emploY«s-{I) Sign •. (i) WamJ.ng ligna 
that demarcate the regulated area .ha.U 
b. provided and dilplayed at each 
location whenl airborne concentrationl 
of ubelto .. lremolite. anthophyllite. 
actinolite. or a combination or the .. 
mineraLa may b. in exce .. oC the 
expolurc Umil.prelaibed in paragraph 
(c) or lhiIaection. Sigm .hall be POlted 
.t such a diltance Crom auch a location 
that an employee may read the ligna 
and take nece .... ry prote;ctive atepa 
b.Conr entering the area marked I)y the 
lign" 

(ii) The warning lignl required by 
paragraph (k)(I)(i) of thi, aection ahal1 
bear the CoUowinj informatlon: 

DANGER 
ASBESTOS 
CANCER AND LUNC DlSEASB 
HAZ.ARD . 

AU1liORIZED PERSONNEL ONLY 

RESPIRATORS AND PROTECTlVE 
CL01lilNC ARE REQUIRED IN nus 
AREA 

(iii) Wbenl mineral, in the regulated 
a are only tremolite. anthophylUte or 

olite. the employer m.y replAce the 
~ubeatos" with the .ppropriate 

mineral name. 
(2) LD~u. (I) Label, ,hall be efflxed 

to all product a cont.iningubeltoa. 
tremotile. anthophyUite. 01' .ctinolit. 
and to aU CQntainen contalnlns .uch 
product&. including wllte contaIneR. 
Whe ... Ce •• ible. tnataUed .abe,toa. 
tremoUte. enthophyllite. or .ctinolite 
producta ah.U CQntain a vi.ible label 

(U) Lab.l, &h.U be printed in larae. 
bold letten on • contra a ling 
beckground. 

(iii) Lat>ela &ball be uaed in 
accordance with the requinrmenta of m 
CFR 1910.1200(0 or OSHA'a Huard 
Commanlcatioa ata.ndard. and aha.U 
contain the ColowUJa information: 

DANGER. 
CONT AlNS ASBESTOS FIBERS 
AVOID CREATING DUST 
CANCER AND WNG DlSl!ASE 

• HAZARD 
(Iv) Where minerala to be labeled ara 

only tremoUta. anthophyllit. and 
.ctlnollte. tha amployer may nrplace the 
term ··.,be.toa" with tha appropriate 
mln.n1 a.ama.. 

1'111 piClltol"l U ntquired by zg CFR 
11110.13-4: 

(vI Label •• hall contaln a warning 
.Ialement again,t breathing airborne 
.. beltOa. tremolite. anthophyllita. or 
actinolite fibel"l. 

(vi) The provisiona (or labda required 
by paragrapha (k)(2)(iHk)(2)(lv) do not 
apply where: 

(F) The .ppropriate wo"' pnactJee. (or 
parConnins the ub..to .. tremollte. 
anthophyllite. or actlnoUte job: and 

(G) MedIcal .urvelllaaCCl prosrcm 
requlnlmenll. 

(A) .. beltoa. tremoUte. anthophylUte. 
or .ctinolite fibera hava been modified (H) A nlview or thll Itaadatd. 
by a bonding .gent. CQatlng. biDder.y • . lncludJna appendJ~ . 
other material. provided that the ow (4) ACC4U ID tralnlltl InOl4lflOU. (I) 
m.uuCacturer can demoaatnta thaI. ne. employer aball mau readily 
during aay re.aonebly (onraee.bl. uu. avaIlable to ,u ,ffacted employee, 
hendling. atonge. diapa'a.l, proceaaing. with~ut co,t all written mat~rial, 
or tnnaportatioa. no airborn. relaUna to the amployee trllnlna 
concentntiona o( .. beatoa, tramoUt.. prosram.lnclu~ a CQpy of thia 
anthophyllite. actinolite. or a reguI.Uon. 
combination oC the •• &ninanl ftbenl in (U) The employer .hall provid.a to the 
ex~ oC the action lev.l will be Aatiatant Seaetary and tha Dl.ntctor. 
releaH<i. or upon ntqu.eat, all tnCorm.etion and 

(BI aabeato .. tremoUta. anthophylllta. trsinIDs materiala relatlns to the 
.ctioolite. or a Combination of the.. employ .. Inlonnatloa and tra1a.1q 
miLlenla II pretent In • prodUd In program. 
CQocentratioaa leN than 0.1 pen:eal bJ (1) HOwUHpinB-{t) Vacuuming. 
weight. Where veQl"mln. methoda ...... l~ted. 

(3) Emp/OyH In{onnation and HEPA flItancl .,cullm1a. equipment 
troinina- (I) ne employer ,hall InatJtut. muat be uaad. The equipmaat aha11 be 
• training program 101' aU m:;2loyed t&Hd and emp~ In • IIWUMt that 
expaNd to airborM concaatraUona of mlalml, .. the Neatry olalbata., 
.lbatO" tramoUte. anthophyWt.. tnmoUta. anthophyWta. or _cdDo11t. 
act1DoUte. or • combinatlocl of the.. Into the wocicplac:e. 
1Dioerala in axceaa of the acUoa level (l) Wa.t. di.po«Jl. Aabattoe .ute. 
and ahaU eaaure their partidpaUoaln aaap. debria. bqa. contaiaarl. 
the program. equipment, and coataminated dothlq 

(u) TraJni.n8 I~ ~ provided prior to conalaned Cor d1Ipoa&llh.U be con.cted 
eM: at the tim. of Initial .... snment. and diapoMd olin .. aled. lAbclad. 
unle .. the CD1ployee baa received Impermeable hap or other c:lOMd. 
equivalent tniniDg within UMpnrvioua labcled.lmperma.abl. coatalDa&. 
12 month&, and.t leut anGull, (m) Medical unejJ'-......a..-...I1) 
theniaIler. ' ----. 

(Iii) The train1ns prosram ahall be ~') Emplo,... Q1NM The 
conducted In a maaner th.t the emp~yer ahalllnaUtute • mecUcal 
employee I. able to undentand. lbe aurni1lance prosram for.U emptor--
employer lbaU el1lure that each auch qapd In worit involv1na lnel. at 
employee i. informed oC the following: ubatoa, tremoUta. anthophrW .. 

(A) Melhoda o( recognlJ:1aa .,beatoa. ac:tiDoU .. or • combination at theM 
tremollt ... nthophyllite. and actinoUte; mfDerala. .t at abcrve.lh. ac:Uoa '"-' for 

(8) The health effecta uaod.ted with 30 at more daY" per year. or who .... 
.. beato-. tramollte. antbophyWt .. 01' requlred by thla MCtion to wur . 
actlnoUte expo.ut'II; nqative pc-euure recptraton. 

(q The reletlonahlp between amok1nc (U) ExarrUnolion by·a ph".ldan. (A) 
and .. be.lo .. tramolite. anthophyllite. Tbe employer ahall anaare that aU 
and actiooUteln producin81u.ns cancer. medical oamlaationa and prooechna 

(0) The I1Iture of OpatatiOl1l that .... parfonned by or UDder the 
could nI.ult in expoeure to ube.toa, aupervialoa at a Ucea.aed phyalc:lan. ud 
tremoUte. aathophyllite. and actinoUta. .... provic:t..d at no coat to the empq .. 
the importance of aecuMry prot.ecUv. and at a I'UIOQIbla lima and plAOL 
controla to m1nimlz.a expowrw 1nc1ud.ln&. (8) PuioI1l othet fhaa auch UCIDI4d 
II applicable. angf.neeri.ac control.a. ph~ who ~ the 
work practica .. ruplratota. pulmoo.uy functioa tatJq reqmr.d ~ 
houaekeepLna procedunra. hyp.o. thla ICdioa ah.all complete a traJ.a.Iq 
(aciUlIe .. protective clothl.n& COW'M In Ip!romatry aponaored by an 
decontamination procadunra. ~ 'ppropri.ate acad.amic or proIa.doaa.l 
procedunta. and wuta dJ~ inadtutioa. 
procedunra. and any a.eceaury (Z) ModicoJ v:a.ar.inodOlll and 
inaltuCtiOQ in the UH of th ... coatrola COtUullation.-{l) Fr.qUtU1C)'. "The 
aad procedure.. employer ah.al1 make aval1able medical 

rEI 1M pu.rpoM. proper 11M. fittlni eXlmlnatioM and coa..Wletioaa to Mel 
inallUcllol1l. and UmJtationa of emplot- covered u.odcr parqraph 
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(m)(lJlil or II,ia secliun on Ihe fullowing 
s.:hcdulcli: 

(AI Prior 10 IUsignmcnt of Ihe 
employee 10 an arcli wherc negalive
preuure respirolors "IC worn; 

(8) When Ihe: elllplo)'cl: i:l auigncdtu 
an area where eltpOlure 10 8IILe,lu •. 
Ir('molite. anthophyllite. liclinulilr.. nr II 
comLinaliCln of Ihese minerul. mllY Le Oil 
or above Ihe aClion le\'el Cor 30 or more 
days por year, a mctlial examination 
mUit be Rivc:n within 10 workint: dilYs 
following the thirtieth dilY of e~posure; 

(C) And al leilat annultll)' therel&Cler, 
(U)lC the ex"mining phyaicilllO 

delerminellh"t "n}' nf Ihe eJUfntinwtionl 
Ihould be providt"d more frequlmlly Ihlln 
apcl.:lfied. the em(lloyer sl.,,11 pro\'ide 
IUt..h ,:xlaminillions lu iI{(eclL-d 
employees at Ihe fr~ucncies lIpccilicd 
by the ph)·licilin. 

(EJ EJCceplilJn: No medic,,1 
CXllouQlllion i. n.'quiRd of :lOy 
employee if udcqWllc records ihuw thld 
the employee hal been eXlimiaed in 
aa:oroance wilh Ihil pw'agruph within 
Ih. pull-yellr period. 

(iiI Con/f'nt, Medical eXllminQlion. 
made available punu"nt 10 paragruph. 
(m)(Z)(iJ(AHm)(2W)(C) of Ihi. section 
thall include: 

(A) A medicullind work hillury with 
Ipccilil emph.lil direcled to the 
pulmualil')'. cardiuvlllC.:ulur, liud 
• ".lcoiale.tln,,1 Iy.tema. 

lSI On miti,,1 euminulion. Iht: 
,t"ndanlized quc.liunnuire cunluim.-d In 
Appendix O. r~rtl, and. on IUUlLl<II 
euminlllion. the libbrevilded 
.Inndllroiud que.tionnuire contuincd in 
Appt:ndix O. Pllrt Z. 

(C) A phy.ical examinQtion direcled 
tG Ihe pulmonary lind Raslminlelltinlll 
Iyslem.. including "_~hCII 
roenlgenogram to be udminilllen:d ill the 
dilcretion uf the phYlician. lind 
pulmonary funcliun 11:111 o( (orc\.'(} \·ital 
capacily (FVej and forced expiralury 
volume al une lecond (FEV.J. 
lnl.f\lNflaUOn and cl .... ificutiun u( che.1 
roentgeaogram. ,hall bt: conducted in 
accordllQc.e wi:h Appendi)l. E. 

(OJ Any othcr elUtruinaliun. or le.li 
deemed nec:euary by Ihe c)'llnlining 
phy.ician. 

(3) Information pro~'idt:d to tht! 
physician. The employcr ihbll pru\'ide 
Ihe following informblion to Ih~ 
examinin" phYliei.in: 

(il A. copy of thil .IIIndan! .Uld 
Appendices D. E. and I; 

(ill A deacriplion of Ihe afT''1:led 
emp\oy~' 1 dul iea Ita Ihe)' re\.IIle In the 
~mployee'l expolure: 

(iii) The employee'" repres.enIOili\·e 
expoaure \c\'c1 ur "ntici(lalcJ '·,\po •• u.: 
le\'cI: 

(i\') A rlc,criplion of any pc~nal 
proiCCII\ c .. nd rClpirulor}, equipmenl 
used or 10 be uud: .nd 

(\'J Infonnulion from pr-evioul medical 
examinblion. of Ihe affected employee 
Ihal is not olherwiM .vailablt: 10 the 
ex,amining phYlician. 

(~) Phj':iicians wrliten opillion. (i) The 
eOlplurcr .hlllJ oblain II wrillen opinion 
from Ihe eXliminina phYlicilln. Thi. 
wrillen opinion .hMll con lain Ihe relwl. 
of Ihe medial examinatiound .hall 
inclUde: 

(A) The 'phy.ic1l1n'l opinlun III to 
whelher Ihe employee haa any delected 
n1l!dicol condition. Ihal would place the 
employee al an increQaed o.k of 
mlllen .. 1 heallh impairr.lenl from 
e"pullurc 10 asbe'IO" lremolilc, 
anlhophyllilti. or actioolite; 

(Sf Any rocoRUllcndod limilalioa. on 
the ecoplo~'ee or on th. uu oC per.onlll 
prolective equipment IUch Il' 
relipirlilura; Ind 

(CJ A Ihllemcnt that Ihe employee ha. 
been informed by the phy.icilUl of the 
re.wl. of the mediCIII.xamlaatioo aod 
o( Ilny medical condiUoc.a thllt mar 
relull Crom a.beaw., tremalite. ' 
anthophyllit .. or acliaoUla upoaure. 

(ii) The erapl(lyer ahaU inatrud lb. 
ph)·.ician not 10 reve&! ia the written 
opinion givea 10 u.. employ.r .pec:iftc 
findil\8l or diagDOaa u.nrelated t.a 
occu~llo""l expoaW1llo .... be.lo .. 
trcmolito. IllthupbyWI" or aCllAo"I •• 

(iii) The eftlploy.r .uU pt'O\ida a 
copy of Ihe phYlician'. wrilteR apiaioa 
lu Ihe IIITecied emplO)'eM withiA :xl daly. 
fruul it. nlCeipL 

(n) RCC"-Drdbepina-{l) Objecliv~ data 
fur t!xlJmp/~ D/»rOliQM. (I) Where the 
eOlployr.r hut relied on objectlve dala 
Ihul dumonalrllie thal producta ma&! 
from or contW.uina asbealoa. tremollic. 
IInthoph)'lUle. Gr aclinolUe arw not 
CUllltble of releulna fibeR Gf ubeatoa. 
lremolile, anlhophyUil.:o or ICtinolit. Gr 
a combin6ltioQ of tMlO min ....... ill 
concenlt1ltioQ.l at GC abon Ih. actioa 
Icvclllnder the expecl.d con.d1tlan. or 
proceuina. UM, or handllaa 10 exempl 
IUch operQliulI1 (com the Ir.iligj 
monitnri~ mquiremenu l&Dder 
petlsr6lph (fl(21 of UUI aection. the 
emplu}'er lhull e.lobUsh IIJ1d maiutaill 
an 6ICCUrQIII record of oLjectlve dulb 
n:lhonllLly reUed upon in IUPport uf th. 
excmptiun.. 

(iii The rcc.ord IhlUlnc1ude III leul 
Ihe fulluwiaa infonnalion: 

(AJ The product quolilYina for 
cxemp:ioa; 

(nl Th, IOW'CII allhe oLjective cLilll; 
(C) 11111 lei tina protocol reaulta uf 

le'ling. ~rvJ/Gt IIl\11ly.t. of the malenbl 
fur Ihe r-eleulU of Ub.IIOs. lremolile. 
aothu"byllite. or I&Clinolilo; 

(OJ A deacriplion 01 illS oper"iiun 
exempled and how the dalil IUPpo.'1 the 
eltemplioa..: and 

(EI Olhae dala r-elevantlo the 
openttiona. m.atertal .. proc.eui.nj. or 
employa:e CxpO'UCl!1 covered by Ihe 
exc:mplion. 

(iii) The cmpl(\yer Ihlall mainlain W. ' 
record for Ihe durlltion of Ihe emrlo)·cr'. 
reliance upon lIuch objeclive dIAl&. 

(21 £'(po.ure measurem~nLl. (iJ Th. 
cmployar ahaU keep In accurale record 
of "II m .... uremcnl. Lltken 10 monilor 
employ .. expolure to .. be.IO" 
trcmolile, anthophyllile. or actioolft. al 
preacribed to plArllgrllph (I) of thi. 
IotIctJOQ. 
NobJ: The employer may utlllZll 
th .. 54cvices of cumpelenl Ol'llUli%ati0n.5 
IUch IU induatry lnIde auocialion. lind 
emplo)'ee auocilliions to maiatain thl 
recordA required by thil secllon.. 

(UI Thi.a record IIhIlU toc1ude at lell.l 
the foUowtna Wonution: 

(A) 1'h. dalte of cne •• ~nt; 
(8) The operatioCltovolvina expalW1l 

to lllbe.loa. &reaaoUte, aalhophylUt., or 
ac:tinoIita that La be"" moaitored: 

(e) StuDpUna and analytlCld methoda 
uud and evi.dence of lheir accuracy. 

(0) Number, ducaUoa. &Ad rault .. of 
wnplea taken; 

(E) T}". of protecti\"e davicu worn. If 
any: .ad 

(F) Name. IOcitd aec:urity Ilumber, and 
u~ 01 1M employee. WhOM 
.xpoauteIlU'I repnMlated. 

(Ul) The esnp!oyer aIudl maintaia IhiI 
roconl C« at Iua.t thirty (30) yean. in 
ac::c:ord¥ac:e wilh 29 em lQ1G.20. 

(3) MedicGJ .urvtH1101K:4_ (il Th. 
employ ... abaI .. t.bUIb and malntato 
IUl accurate recotd C« each emplo)'" 
.ubJect to medcalawwUlanc:e by 
p.tl'llgrapb (m) of thi. aecliua.to 
ac.cordaa.ce willa 29 CFR lQ10.20. 

(Ii) The recOId aball include al leut 
th. (oUowlna ~onnatiOQ! , 

(A) The IWD4 and aoc;ial aecuritr 
nwnber Gf the ~ployec: 

(81 A copy oCtho eraploree" mttdk.l 
cumlnaUun rcC1t .. loc1udintc the 
mwdiaAl bl.lory:queltioonalre 
retpoa.aea. relulla of any t •• II, IU\d 
phy aidan' I recocawtQdationa. 

(q Phyaici&n'lwnttca opillioaa; 
(OJ Any emplolell medial complainu 

related to exPOI," 10 a.belloa. 
lremolil .. anthop.yllile. or IclinoUle: 
.nd ' 

(£1 A copy of UwloformatloQ 
provided 10 Ibe phylician .. required b' 
parliflilph (ml of bt. ~tian. 

(iiil The empiotv ah.all .raore lhal 
th t. reconi i. cnailta.indd for the 
dur .. lion oC emplo}menl plua thirty (301 
yean. in .ccordaru wilb zg eF'R 
ll11Q.1O. 
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141 Train ing recanJs. The employer 
,h •• 11 mdinl"ln OIiI ell1ployee Iraining 
-.. t;"rU~ rr.r r.nt' 1 yl!M beyond Ihe lUI 

(( " e of l'cnploymcnl by Ihal employer. 
.... 1 .·!I·atlabtlily. (il The employer. 

",n wnlle-n re\lIl!!SI. 'hilll mitk~ all 
ft·I .llrJlO rt'Qll i:eu 10 he mainliCined by 
Ihl::! :J<!clion aVd ilabll' 10 Ihe Assislanl 
'\t't:rclary i1nd Ihe Direclor Cor 
.·, •• mcnilIIOI1 ane.! copying. 

(iiI nle employer. upon reque~t. "hlllJ 
hl.,l.e 11m' ""polurl! records rr.quircd by 
o.lf."1t(nlphs (nand (nl oC Ihis I('ction 
.,clllabip. Cur ellaminalion and cop}'ing 
lei HUp.ch.'fi employec~. Cormer 
' ::lIl'lur'!cs. e.!e!i!;:talr.d fl!p",1~nl:1livcA. 
.tI:J Ih,~ .'\5MI5111111 Sr.I:rr.lury. in 
•• ::f)lnl .. nc~ wilt: Z9 CFR 1910.:!O{It)-(1!1 
,,"e.! (IfHil. , 

(iii! The emilloy~r. upon requ~.I, IhaJJ 
",,,kf! f:",pluyee mcdiC31 records 
,,:cluircd by pua:;raphs (rnl und (n) o( 
IIII~ sCf:linn aVllil~hlc for t!'rHmination 
.';!II ':"Jlyinll In the ~uhircI r.mplrayee. 
;I:\~'unc hlC\'inllht'! sredfle written 
., ."n~nt ollhe luhjecl emrloYf!t!. and the 
"'~!'Ii"'I;,"1 Secrr.tary. in accordunce wilh 
:ll CFR 1!J10.:!O. 

''') Tmnsler of f'(!corUs. (i) The 
t:mployer sh .. n comply wilh Ihe 
I"I"'qu.rcmr.nts conCf!minR transfer of 
M:ords set Corth in ~ CFR 1910.20 (h). 

(ii) Whe-never the employer celASC:. 10 
.. . '" businc" and there is IIU aucccuor 

(i" ',Inyer 10 receive lind rclilin the 
Inl=, for Ihe prescribed period. the 

. . plUl cr .bull nolify Ihe Dlreclor at 
It!Clsl90 dllya prior to di.poaalancL upon 
tl!quesl. tranamit them 10 the DirectOl'. 

(0) Date...,1) Effecl;VtI dattl: This 
section .hllll become effective linaen 
lldl., 30 doya Crom publicatloll la the 
Federal Rqiat .. J. Th. requirement. of 
Ihe a.belloa atandllrd luued. in June 
lY72 (31 FR 11318). aa amended. and 
publiahed in Z9 CFR 1910.1001 (1985) 
rrmain in effecl until complillnce ia 
"cI.ic\·t=d with the paraUel provlsiona of 
Illia .tand .. rd. 

i21 Slart-up dale .. (i) The 
f~uil'\.·mcnt. of paragrapha (c) through 
(nj of Ihis section. including the 
enllinecring CDntrol. epecified In 
pllrllgrllph (gl(l) of thie acetio", ehall be 
cumplied with by (InMrt dal. 210 daya 
Crom pulJlicalion In the FedeRl 
'tutilterl· • 

(pi Ap{MncJice... (1) Appendicea A. C. 
D. i1nd E to thi. acetion are incorponted 
118 part of this MellOD and the CDnt.enta 
oC IheM appendiCH are mandatory. 

(ZI AppcndiCH B. F. G. H. and I to thla 
So:-ctlOD are in(ontUltional 'and ani not 
inlended to creale any addilional 
'Ibligalionl not olherwiH im~ed or lo 

'tracl from any exietina obligalionl. 

AppcGdht A III ,IQ18.)&-()sHA 1LoIor..-oe 
Mclbod-M"n.d..lo(y 

Thl~ mdnd .. lul1' "ppeIlJII .• pwcifi ... Ih., 
pro.:cdurc f<lr In .. lyunll air •• mplu for 
.. sl><"o •• I,emolue. Inlhnphyllile. lind 
... llIlolil<: .. nd '~':I:i". qu .. llly colllrol 
pm<.e.Jurc. chac musc be implemenled by 
IU/l<Jr.:llunc:. perlomllllS II .... " .. I roil. Thf'! 
'Hm~·linll and an;olylical m"chodl delcribf,d 
IJr.lnw ~p~lICnl Iha elf'!menla <If Ihe av .. ihlble 
mnnllnnns melhod. louch al che NIOSH P'WlO 
nlelhtldl which OSHA conli.Jcro 10 M • 
uICnll." 10 Ichie" .. ad.q~le empln)"tfl 
er.polunt mllnilotina while: .Uuwi:lll 
I!m"luyc:~ 10 uae melhucJ. Ihal .. ,. III~oIc!y 
u: .. lcli.hed wilhan ch".t orv .. niucioOla • • ~II 
em\lloycn who are ~quimd 10 cundol4.;l .. if' 
mun.lunn, under parllG'Upl1 10 of Ihll 
.lallclHrd art ~uirr.d 10 "'Ilize IIn.lrlir ... 1 
lul"' .... c ... nc. Ih;ol u.,. Ihi. pro.-..e.JUR. (Jr a •• 
t'qui\ oIl .. nl me' hod. for COlll'Chnc und 
aNllp:inll IImpla. 

5.lnll,ilirs: and IIIIG/}'Iicu/ I'ror.edut. 

t. Th. sumplins medium lor lIir umpl" 
.hull II. milled cellulo:le •• Ier fill .. , 
memhrana. TheM .\W1l1Ie dcaipwl"'" "y lbe 
m.:cnul.C:harct'.1 SUil"bl.ltIC' PllInl.,., 
lrenlolitc. anlhophyllil •• and lIc:linollle 
(lJlUllins. See below lur nt\ac:Ifoa oC bl.,,' .... 

Z. 1lw pnferred c:ollactloft dflviQ Ih.U be 
Ih ~n'm diamtter c. ... l .. wilh an oprn
I.ced SO-rum txltRilon cowl l1w 31"01111 

a ... Ua _y be used if 11eQMIlf)' IMIt onl,. if 
wriUen juaurlClllioa (or 1M ~ 10 \Ie. Ibe 
37-tMI rllltr CUNU. accompaai" the MGlple 
rvt"lt. in the employ .. ' I aapoaure .-iIClrina 
n:c:ord. . 

1 An air nuw rala belween o.s liter/mill 
and z..s Itlen/min wU be aelactad rM lhe 
U/rnnt ca ... ue.1f the 37-ft1IB ca_uell 
ned. In "it flow ralt batwfICII tiller/min 
and 1.5 lilcn/Illia ehaD 1M Nleded. 

4_ Wh .. ra poaeibla. a aufficient ait volume 
f« • .cll air I&IIIpI. ah.aJ1 be coa.cted 10 yield 
belwaeu 100 and UOQ r&bcn per IQUCIN 
millhneler 00 tbt ~bnoe nllet .. U • filler 
d.riteaa In .ppearanc. or if 100M duat Ia _ 
on Ih. filler. a aecond .. cnpI. ahalI be 
.1a1t1td. 

S. Ship lhe _pin Ia a rilJd container 
wilh ."meienl packinl malerlallo I'I"all 
di.lod.il1llha coIklc:ltd fiban. PIIddaa 
m~!trialllwll\&l a hip .kcI.-aallc charwe 
on ita 1UIf'lClf ( • • ,_ IIlpanded pol YII)'r'ftIC I 
CoInnol be utd becIa u.ae auc.h INIMiIII CIIQ 

,. ... " .. to.. 01 fiben 10 tbt .1,," ullhe 
ca ... ne. 

IL c..lib .... l. eam penocul •• II:I\I!h" pump 
before lind afllt' It" wilh • ,..."NHnlllti". 
Hlcer Col ... ", In'''alled \Jetw_ lhe pwap 
.. nel 11M t:allbntllon davlca. 

7. Pc:nonal w 'mplea a1w1l be lu" Ia tM 
-bt..lhlnl mna- of Ihe amploy ... II.&
.lIuchcrd 10 or na.ut Che QlILMr IX' Lapal_ 
lhe! waCkAt'1 fllC:e l-

lL fib« Counll .hall be QI.IIIcM b, ~I.I". 
ph .... concrullLlina a mi<:ro6cope wilb an a 
Iu 10 X eyapiOCAl and • 40 10 U X oojec:U". 
for a lul,,1 ""'lI'iflCIIllon 0( approximal.ly 400 
X .. nd • numerical aIM"ure 01 Q..M 10 0.13. 
Thf'l micI"CJlcopc 1h.1\ alllO 1M Oiled wilb a 
~~n or UI ... filler. ' 

11.. The microacolW' Ih.1I be fitted wUh • 
WHllon-Bedroll "Y"l'i..ca ...... lIcu .. cal.bnl4td 

REFERENCE FILE 

rOt I 1l .. ld di .. mr.Cet of 100 nlicrom.ccnc ( + I 
- 2 nll(:rnmc:t,,"I· 

10. n,,: ,,1t:I\"- sl:irl dclccllon limil of Iho 
n.irm..-npc: ,h.:!: be abuuI 1 d"sn:r.e 
m .... '''rrJ u~illll'h~ II~E phasc .hin lell elide 
... nutlinr.d br.luw . 

•. PI~c(' Ihf'! cuC .Iide on che micm~tlpe 
alallc Inn CL'f1lrf it •• nder Ihe phue obj«ci" ... 

b. Bnnll che blud.1 of aro<Jvcd lin .. Inlo 
fO<"\lI. 
~rlw .Iid .. CUll£itta o( _n ta(I 01 

,,"oo"cd Iinc, '''~ ~ JT'OO"cl 10 e4Ch block) 
in Jc~ndil:lI order of .,"I"ilil y lrolD IICC. 1 10 
7 ... :"en beuljI che: leuc .,ilible. The 
~lIil?mc:n!1 fur ubMlot.. lrelnolile. 
.. nchnphyl!ilC'. :an" aclir.;:,lile cOllnclnl are 1ta,,1 
Ihe ali,..rnacope uplia mull ~'lIlv. lhe 
~.,ed linn in HI 3 Qlmplelel}·. allhou,h 
lhey mIIy ~ppcar some_h .. 1 f.inl. tUld ltaal 
Ihe wrooVIl" liM' in JC.'I' e ~n<1 7 mUll M 
in"ilil)&... So!la 4 and S muat be .. 11 ..... t 
puti.lly viaibl. bUI nwy " .. ry .li""I1y In 
"ilibillly IlClw.-.=n lDiaotCOpn. A lIU~p4I 
ltalll f.ila 10 rMolllt .... rrquirwmenla haa 
eilta<!r 100 low « 100 hlCh a I'HOlullon 10 be 
u.IIOd for..a-cn.. 1m'Oo1l ... enthophylltlll. 
and .... t!nolil. COIUIlinl-

e. U lhe Imap deleriora .... d ...... ad 
adlu« tbe mlaoac;.opc opclca. It tbt probM_ 
potI'IIltla. (',wuh th. G\~ aaanulactlllW. 

11. Eilch Nt o( 1cUIIpM. taken will Include 
10 pen:.8alt blub or a ml.aimuaa oJ Z t,laaka. 
1M btuk ,...ulta II\IlU II. awnpd lind 
IUbtraded lrota th. UUllytic&l rasulta barcn 
.... por1inc- Any IIUIpLn tP.prnalad by a 
bt.cnk h."In, a fiber CII1UIt In UCIIM 017 
fiben/u» n.1d. thaU w"'laded.. 

1%. 1M _pie. thaU II. _lad b,. the 
aalona/Iri4a:lia _Ibod or a .cthocl wida 
lin lCtul".t.al indo 01 rotr.ctioa aod almilu 
clarily. 

11 Obta\ .. the followtnc couadll( NIH. 
.. CowIt anlr flben r.quallo or Ioater tbaft 

S ralaocnclers. Meuure lha leneft of c:un'..:l 
cu-. ~ th. C'IItft. 

b.. Counl IU p&rticla •• a~ ~ ... 
.ncbopiarUSIe. lind ac1IAoIlta thaI be".. a 
~~.idth naUG lupect rallol oCl:t M 
arealet• 

e. ftbatt lline mttrely _tlhia tIM bound.ar7 
oC thcr Waltoct-8flckau aral.lcul.1IeId ahell 
reocJ".. a c:ou.nl of 1. flben CI'OMint lb. . 
boued.ary OCIO&. .... Inl o .. .act wihla the 
cfrda. .... U recn_1he OCMIDt oCone ba1f (\loJ, 
Do no! 00IIII1 aar flbat that ~ Iba 
sraUade ~ IIWIte than _.Ilaj.a 
.ad do no( COIla( uy other lit-. __ 
I...,.. the)' nuay be vial bla out.dde ttr
anllcA.ll. at'M. 

d. eo...nl bl&ndl" 01 f\b.n .. one ftMt 
IICIIcs& Indlvidl68l flbcn ca.n be idcallied by 
obMtvillll bach enda 01 84 \ndjvidu.d &bet. 

&. Counl ~ vallaa.le nelda 10 J'Ild too 
tlban.. CoWII • ~ 01 ZIJ a.1de: llop 
CIOWllinc al 100 new. rttard1ae 01 ftlMf 
000IGt. 

14. Bllnd~ .. ahall be cood"dedal the 
rae. 0110 p«Cn\t. 

Quality c-uu/ Pruoedutwa 
t. latnlabwucury ptOVUL £.ada LabooatofJ 

&ad/« Heft ~ wilb IDOC't thea _ 
~ COW1I~ aUdon ahall nlahWa a 
11 .. u.uaJ1y de-a11Md quality ~ 
procnIG 1n\'01"iltl( blind reoounu .ad 

[ ___ '~~AI 
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C'4nlvan-an. L.h"~n 'n,cl'\UCu,,'~I. lu 
Inomlor tho: v .. n.l"lily o( cuunline hI' • .,ch 
m,croocc.pi'l .nd bel..,.,.,n microoco(li6lL In .. 
company wilh mont Ih .. n one I"boralory. Ihe 
proc;ram .h .. 11 include .11 I .. bonlloric .. and 
4h .. 11 .. I-a ev"lu.I. Ihe I.bor.lory·lo-
I .. !>.lrulory v .. riab,lily. 

2. lnlenabontlury program. uch I .. t.onllury 
an"ll'Ull.C uboalo" Iremot.le ... nlhoph)'lIilc.. 
.nd .cIll\olil .. 600 III pi .. (or compli.nc.c 
d.,cennIM.ion .h .. 11 implemenl an 
inler!"bonllory qu .. lily .uucllace proerllm 
thai .... 1I11nllllWJ\ include. pllrlicipalion of 
al lea.I Iwo olher indcpc!ndcnl lebonlloril'lL 
uu. l.boRlory .haU participale in round 
rouia 1 .. lil\tl allellli Clnce .very a monlM 
with allc .. 1 .. lIlhe ulher lallClr:llori" in il. 
In.eri..bor .. lory qu .. I,I), .... ur .. nce &/'Uup. ElIch 
I"botalory .h.1I lublnil ,Ii"'e. Iypic.l o( il. 
o .. n worU~d fur ~ in Ihia Prulrl.m. Th. 
round rabia ahllU bo de.illned and r"uhl 
aGJIlrz.ed lUine IIpproprilile .le.i.c.icIIl 
r=fhudoloal·. 

l. AlIlndividu"I .. pt!rCIJC'IIIine ubeilOI, 
trwlJloliu.. anlhopbyllile. and' eClinolila 
analYlia IJlIaI have tak.a lbe NIOSH c:ouno 
(01' ... mplina &Ad evaluatina airbot1l4l 
aabc.olluc.. tranolil .. anthophylUIc.. t&nd 
aclllloli~ dU( 01' an equival.nl COWM. 

" Wheta th. UM of dirr .. nmt miO'Oacopea 
colllrib.:,," to di(fe~ bcl_ COlllllel'l 
and I.J..onLori ... the errect of tho diCCCt1ial 
lJIiaa.cope IhaU b.. evaluated end th. 
lRiuoacope &haU be tvp1&ced. .. 1MC8 ... ry. 

5. CwTeat I'NUlu 01 th.e quality 
&UllAftCII ptOlfIUN lhall be pcMlltd In .ach 
LWuraIOlJ' to kuop the ~aoICOp"" 
(.Q(CJl1IW(4. 

Ap.,...u. I .. S tau.sa-1Wa!W rr.c:.M .... 
flW~T~~yw..._ 
A.diDaI.ita s...pliaa ud AAalpia ~ 
."eddlX)' 

Thia appendix contollne • delillited 
~ (01' ... mplin. aad anal)· ... and 
lAcJudn tboM a;tica1 Nmaal. IJMCified ill 
Appendix A. Employ .. .,.. DOl r.quired to 
UM \hie proced~ bul they .,.. requil'ecl to 
UM Appcnd.iA A. Th. JNI'IIOM or Appmdlx 8 
~ 10 ptOvida e detailed .Iep-b)'-.tcp IlIIZIpUna 
• rW &tI.aJya.ia procadun that COQ(onna 10 11M 
elnDaAti .pacified ia AppeAd.ix A. SfIloCe thl. 
procedlU'e Ql.4ty.lao ~Iandludiu lbe IAIllyai. 
and r'OIduc.c varialJilily. OStIA eacuurq" 
employeR to UM ~i. eppendI.. 

A.6bealoo. Trelll<llite; Aathol'h),ll.il" and 
ActitIoUle Slunplina and Analy.ia M.lbod 

Technlquc: Microacopy. Pha .. Contr .. t. 
Aaal)'lc: fiber. (M.aual COWlt!. 
5.mp&. Preparalioa: Ac.cIOac/triacr.tia 

method. 
CaUbl'lltion: Ph ..... a.h.in detection Umit 

II.bo<&t l dagnrn. 
RAllae: tOO 10 tJOG fibera/aun' fill.r II .. ea. 
Eal.l.laated Umil o( Oetactioa.: 7 fi~ra/IUI1I' 

filt« arc&. 

s.mplcr. Flltlr (0.&-1.2 Wlllllbed cellullM4 
n.er mem~.ne. :LS-mm diam~lcrl. 

Flow Rat..: o.S l/mLQ to U l/min (25-nua 
Cuullet; 1.0 l/min to U Ilatin Il7-aun 
caucual· 
s..m~ Vulwna: Adju.tlo aL'I/in 100 lu 

lJOO nben./aun '. 
Shipment Roulll\&. 
5.mpll 5t"b,lily: lndcfillile. 
BII<l\Iu.: la-<. or Ua'pl". (n .. nUnum :1. 

SI.n..JanJ An .. lyllCilI £trot: 0.14. 
"ppliC'~t.ilily: Th. ",on"" r"na" i. o.u:z (f 

CC (11121).{.,.ir ... atplcl'o t..!$ C/CC (~au 
... mp'el. Thl method live. an indell o( 
a,,"bome .. IM.IO&, lA/DDute ... n&l.oph)'llIt .. 
and aClinolile fit.era but IMy be <lied (01' 
.. Ih4!r mal4!ri.la .lIch aa filH-oua elu. L)" 
in14r1inS lull.bl. lUlCalllelera in.o Ihe 
eounline ",lea. The lRII.hod don nol 
d,CCen:nu"le w.lwecn .. bn ..... trcmolila. 
IInlhuph)·Uile. and acUnolil. Ind uthllC' nben. 
AlbellO&, trolllolit~. anihophyillte. and 
actinolit. fibcra I .... than CL O~ Ulll 

di:OIll"I~r will nOIb. dalcc:tod "'Ihi. mllhod. 
lnlerlcrenca: An)' olher eubom. fiber may 

lnl.rCere linc.c aU.,.,uc1eo lJIectilll the 
colllliina cril.ri .... COWlIed. ChAUa·like 
par1icl~1 may .ppeAl' fibroua. Hieh I.vela o( 
nonfibroul dllli particlft may obacw-e libcra 
in the aeld of view .nd raia.a tho daleclJon 
IIm.t, 

Re"acnl• 
t. AcetuM_ 
%. TriAcelin W1youol trillCA:lllle). "'''&CAt 

&/'Wde .. 

Specilll Prcc:auUoaa 
Acelone ia an exll'calel)' flammable Uquid 

and pn:c.Iudoaa .. uet be taJr.ao DOt to !pta It. 
Helliaa o( acetona tau.t be dOGe IA a 
venlUI/ted labontcxy fwaa bood uMna a 
n..mcleaa. apark-free heel ~ 

Equipmaat 

1. CoUediOft device: u-_ C&IM(~ willa 
aG-aw utaAlJoQ oowt wtlla ClUula.. .. &It 
fillar. o.a to U IDa pore abe aAIi bacbp p!6d. 

N,*,-Analyza reptllMGteliN allan f« 
fiber tNrckaroud Wore UM ud d1ecud the 
Cillar IAt iI_ thu I raben/lOa 6eIda .,.. 
fouad.. 

z. Peraon.al Mmpllna pwIIpo put« tbu IW 
equal 10 o..s L/mia..witJa fIAibLe COQMdklc 
rubin&-

J. MIcroacope. pbue coatrul. wttb pal 
at blue raJt .. , • to lOX eycpieca, ud 40 to .ux 
pha .. objectiN (toUl mapilkalklll ca 4OllQ: 
nwneric:&&1 aponww -CU6 to us. 

" Slide .. aU ... ~ pre-doaAed. 
IS X i5 IIUII. . 

5. CoVei' lllpo. U x Z5 IIILIII" DO. 1 \if .w... 
otherwi ... ~n.d by IIIiaoacopo 
1Jl1lAul'lIctunrr. 

6. Knif .. -11U1Jk:.a1 etocl. cunei blade. 
7.Tw---. 
&. Flaek. Cutlt-typo.lAauI.ated tMCk.15O to 

soa aU. (wilb eina1e-bo&ed n&bbct.toppet'.nd 
cillow-Joinied ..... tuhina. 14 to U em \oQa). 

a. HOlpl ...... park-tnt.. .tirriaa typo; 
hntina m.aatlc or lA!tvod lItmp and 
mai/Mlic llinw. 

10. SyriaI' hypoderaaic. with U ...... 
needI .. 

u. crida.lk Waltoa-Beck.eH type with tOO 
um diamller dn:ular fiald al tho lped.aw:R 
plane ( ..... a -CUX1716 aw." (Type C-ZZJ.. 

No&a.-The .,..dcule &. cualoaHD&da for 
euch rniacNcope. 

1 z. Ilsr:/NPL ph ... contrut lat alLdG. 
M .. ",- u.. 

Il. T dnoopc. oaJ.ar ~ c.ca14rin&. 
14. 51 .... ~ (o.at m.m dlv~J.. 

S&1IIp1ina 

1. CalibnlA •• ch ponocwl..-plioa pump 
....ith • t1Ipraeol.ti"e accplat in lia.o.. 

L f •• I4n .h ••• at"l.r 10 Ihe ",,,(ju,r·. i .. pc' 
QI clo ...... poa.;tJl. 10 Iho ..,aBo,· I m4 ... 1\. 
Relno,'. Ih .. lOp CL!\'cr (rum Ih ... ad u( Ih .. 
c ... wl" .. Icruion (open racel .n4 uric.,1 (fOCI 

down. WOIP .h. jOint belween th. e ... lcQdc:c 
and .h. ",ooilor'l body wilh .hrink IlIpe 10 
pre\'cnl air leuh. 

l. Submil •• lu.I ..... o blanlur (0( t~ o( th" 
to.,,1 ... "'plc .. whichever ia aretalerl (or ""r.h 
eel o( ,ll.I!1pl .... Remon Ihe c.rp. fraRl Ihe 
fi.ld hI""" ca .. etlee .. nd ,lore the ClIpl .nd 
ClIMeIl •• in • c1.an .n:1I {h.S 0( bo~1 durina 
lb .... lIIplinc ponod. R.plilu tha c.cpo in dw 
ClIuclh.1 wh.n IIIrnplina ia cocnph .. 1ec1. 

4. 5.mpl .. II o.s l/mja'OI' are-tet. Dei not 
exOh'd t /IIIlotal dUll 1000dilll CI4 Ihe filter. 
I\.djuallaDlplina aow Nle. Q (l/rninj. .ud 
time 10 pnxl"ce II filM:r den~I~·. E (fillet'll, 
mm'). 0(100 10 tlOU r;bc~/m'll~ ', ttr to 
S;.: 10· fibcra pet Z:; .. mm filtc:r '~ilb errl.-divc 
col1cclioa area ( .... ,.l4S nun 'II 101' uplimufQ 
CO<lQtinc preciaion ( ..... Ih,p 2t bclowJ.. 
CJcut.. •• lhe minimum "'lIIpliq tllnl. 
'-(lIIinl 01 lhe aClion levol (onc-h..u o( 
tha cu.tnlnl '11&adMrd~ L (f/ eel ol tho fibt'ou. 
-..roeo1 bola .... mpled: 

(AcIlE) t...----
(Q)(L)toa 

6. ~v. I'" o.ld mooJlO( III tbG and oJ 
MtIIpllA&- nptac. the plll.Uc top cant.ad 
amal1 cad capt. and etOl'l the awnliOt. 

6. Ship Ihc auapt .. III • ri&id COQtaiD« 
with euILd.al puclW1a INlI.ctial to pnrY8G1 
Joetlina or dalaaaL Non:: 00 DOt \1M 
poIyatyrme f_ IA tho ehlppinc COQtaJncr 
bec.UM oleledrOOhllic lon:a ",hlch -1 
c:.uaa aber k.u lroAl th. a.amp1ec fill .... 
Scaaple Pr.paradaa 

NcM.-Tbe oIIjod II to produce lllcap!a 
with a .-tb (lIOft-iI'ln}'J lNa~ In a 
IJIed.iUlll with •• &.clive 1Ddu. equal 10 « 
I ... tJu&.n 1.44. 1\0 method below caUapea 
the fillet for .uitr focuaiD& &Ad producea 
pcnn.&AOAt IDOUAII which .,.. ua«:(ul (0(' 
quality coatrol aad lnt.erlll(,aratury 
COQIpariaocL Othc( -Uaa techniq .... 
-ilna the abova crituia may also be uacd. 
.... the nonpo~1 field IDOWUIna 
tcdWqlM aaed in •• CAM ZJa. 

7. EAM.re ~11h. ala .. alide6 aad COVet 
alipo ... &.0 of dwt &Ad fiben.. 

L ~ 40 to 10 III of acatooe Illio • CuLh
type (\.;uk. Stoppertho flaak wic.b a liqle
ho'- Nbber .topper ~ who II a1ua 
t..La eJLtoadI' to kill (.QIQ u.. flaak. 1N 
poniaa of tho pu.ulM thai uita th. lOp oll 
the ~\Oppw (Ito tOaD11a beat down",ud (.Q 

an elbow tklIl -u. U Iq&' olm to JQ 

~ wic.b tho bcrimcItaJ. 
a. PI.Iou tho. a uk i.a a atirrina !.ocplata or 

WTlIp io II M.line..otJa. Heal tho acalGlM 
va4wally '0 III botw. I.empcnll ..... (ea.. 5a"C). 

C • ..oa-~n.. 1a\OQe vaP'X' ...... 1 be 
r-<'COIled (.Q e vmtJ.t.ed fume bood Iwey 
(rQQl all opca n...nw. &Ad ~ IOUIOn. 

A1lemelA b4ooltnl-t.bo<la CoG be uaod. 
pro\1dinc DO Op.fl ~ IK .pan.~.,.. 
p~ 
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\0. !\lcunt r.;th .. , Ih" wh<1le sam"le l\I~e, <1r 
c w.-dll" t:ut fl"lm the ... mpl~ filler- on. cI ... " 
Ill ..... 1"lc. 

". CuI wNlIn uf e ... Zl f",rcrnl •• f Ih. filter 
.. wilh • l:un'cJ·bl~de IIt"cI."rt;iCMI I.l1i( .. 

• ;<1(1 .. ruddn. moliun hI pre, cnl le"riIlR. 
b I'! .. c.c the filaer or ,",euge. dusl Ilide up. 

on th. Iii de. St .. lic cl~ctl icity will uI""lIy 
~ rep tI •• filter on Ihe .lIde unlil il i. clllar".). 

Co Hold the .1 ... did" IUPportinl Ihe Oller 
"pptcl"'im .. If'I~ 1 10 Z em from the II ... lube 
p .. ri wh",.. Ih •• ceiOM ,."pot il ftC"Apina 
(nlm Iha he:aled n"lk. Th. Ice:htn. ".(101' 
Ilr""m Ihuuld caU'e: • contlenillioa .pnl an 
Ihe III ..... Ude: ca. Z lu 1 r.m in dl:lme:lf!r. Move 
the RIIIN .Iid. tendy in the vlpor .In: .. m. Th. 
fiI'et ahouid cIe.r in Z 10 5 ICc. If Ihe filler 
curia.. di.lorta. or il olhe:rwiae n:nckred 
unuublL Ih. up1M' .tn.m j. prulMbly nul 
,Irune e:-sh- Pwriodically Wipe Ihe oUllel 
pcK1 wilh liNIM 10 prnenl liquid aeclon. 
dnppin" unlo Ih. filler. 

d. Ulin,lb4a bypodermic I~ wilh a n· 
, .. 1111. needle. placa 1 10 Z dropi o( trlaceliA 
on Ihe filaer. Ccntly lower. cl,. .. n :!5-mm 
Iqlall .... crJ' er Ilip down onlO Ih. ruler III a 
Ili"hl enille 10 reduce In. pouibilily of 
(orminl bubb~ ... U 100 IMny b41bblntl (0CTft or 
lhe amovnt ollri.celin in unaufficient. Ih. 
cover 'lip mey lwcorna dclacht:d wilbin • r.w 
hoUr&. 

.. Clue Ih. cdcec o( the cover .Iip 10 Ih. 
Ala .. IUd. Uli"l a IMcquer or n.il paU .... 

HIM-ll cleann. i. Ilow. Ih. alide 
prepa .... lioa mey be healed an • holplal. 
'",,"ace lemperalure SO'q (or 15 min 10 

Ie" cI.aring. Countinl atey proceed 
lalely a(ler clearin •• nd movntinc ant 

plClIr.d.. 

CeUbnilioo .nd Qwdity CunINI 

11. CalibntJOIl of Ihe Walton-8cc:kc1l 
gnaliaJ .. The diamelet. d.. (mm" u( lhe 
circuJu muntlnl arel and Ihe: dilC dUimeler 
mUll be 'pecificd when ordClnnl lhe·· 
IVllieYl •• 

a. Iruel1 any availabl. JI'1'tlr.ule inlo lhe 
cyc.picce lind (veu. eo Ihlll Ih. ~aliculc linc:. 
Ire 'h;arp and dur. 

b. Set th. IIppropnal. inle:rpupill~ry 
di.l .. nce and. if IppliCllhle. rnatlhe 
binocuillt head .dju.lmenl eo Ihallho 
mllKRiCicalion rern.linl conallint. 

Co Wllllllhe: 40 10 4.S X ph ... objec:liv •• 
d. PI..c. • lIllie micromeler on Iha 

microscope objecl alaRe Ind (OCu. lhe 
aticru.copa on lhe ~dualcd lines.. 

c. Me,,"UC'I 1M mlKRificd grid lenglh. l. 
(UIU\. uain« the III" micromeler. 

(. Rf!mOv. Ih. 8"licule (rom I~ 
microecopa and 1U~.,ure ill .ctUlillrid 
knSIh. l. Imm\. Thia can be,1 be 
accompli_hed by ... ai", • ,I"R'! filled with 
vcmk-n.. 

g. c..lcul"le 1M circl. di .. IMI ..... do (mm\. 
(or 1M W.llon·8eclr.ell gnlicuWr. 

!..x 0 
d.-

I.. 

E""mpl~ If 1.. ..-loe um. t..- 2.9J mm "nd 
o - 100 um. Ih~n do - z.n mm. 

h. elora Ihe field diemeter. O(3a:<'1I,,,&.I,, 
mnre 100 mm = 2 mml wilh a aCo1C 
mic:1"Omel .. r upnn tr'Ceiplu( Ihe ""lieu I .. (rom 
Ih" m.nuf:.cturrr. Dele""ln" field I,... (mm'l. 

12. Mit:rolCop" "diua:mr.n'" follow :h" 
m"nuf .. .:lun:" inAINctiona ,,00 "IINJ Ihe 
foll<1 .. ing: 

I . AJju,1 Ihe lij:hl I(IUI"CIf! (Ut e\'en 
iIIuminAlion lIern.1 th .. fiuld uf "iew al Ihe 
condenser ina. _ 

Nota.~ohler iIIumln.tlon il Pf .. (e:m!U. 
whcN lvailable. 

b. Focua on th. plirlil:Ulllle nuotari .. llo be 
elUmined.. 

Co MMke lure Ih"l lhe field ieU Ie iQ rUOJl. 
ccnlennJ on the tampl ... nd open ooly 
en<1uah 10 (ully iUwnin .. le lhe filld o( vie:w. 

d. UN Iha Iclf!lCOpe cx.u101r .upp/ied .JY Ih. 
mlnu(lIelurer 10 en,un! Ihel Ihe phuec nn.,. 
(annvlar diaphrllam and ph ..... hiCl!n. 
el.menlelare c:oncentric. 

13. Cleek Ihe ph ..... bm ~ll'Ctlfl4'I lIatit o( 
Ihe microacope periodlcallr. 

.. Rt!muva the HSE/NPL phaaH-COnln .. I 
1 .. 1 II ide rrom II. Ihippina conlai",", and 
omler 11 under Ihe pha .. ~i"lI. 

b. Brinllhe bloc:b of p'OOveci IIt'n inlo 
(QctIa. 

Nota.-The .lide cunli.l. of M\'e" acl. of 
p'OOve. (ca. 20 SrQOvea.lo each blockl in 
dHCendi"l onler or vilibillly (1'OaI NI. 1 Itl 7. 
Th. requiremenl. (Of' coonlinl ..... IMllh. 
mia'OllCOpa op\!ca lIIu.1 mol .... the IjI'OOvad 
linn in Nt 3 complel.ly •• It~ they ns.l,. 
Ippe1Ir IOrnntMI r.int. and IMIIn. crooved 
linea I" leta 1110 7 mUll be lavitible. Set ... 
and S mUll be al le .. 1 pel1i"'ly ",itibla tN.1 
rn.Iy vary lIiShtly In vilibility belwMft 
atiaolcopea. A miaoICOpI which (ilil. 10 
mcellh ... requiremenll h .. eilher 100 low or 
100 hip a molutloa 10 be uaed for ubealoa. 
tremolila. .nlhophyllil ... nd 8CtinoUI. 
counlin .. 

Co U Ihe im.11I qualily deleriorales. cleAn 
lhe mlcroacope oplic. .nd. if In.. prnblMn 
peniala.. conaWl the miaOKope 
"""' .. (IIe1U....,. 

1 • . Qua lily conlrol o( fit .. r c:uun'--
II. Prcpcrw end counl field bl .. n'" Idona 

with th. field .. mplea.. Report the cuunl. OQ 

.. ch blink. Calculale the mella o( lhe r .. 1d 
blank C04.Inl. lind lublrwel thi.! ¥leI ... (1'Oal 
each .. lUpl. counl bc(orw reporllnclhe 
rc.ulta.. 

Not. L-Th. 1d.!lIlity oi the blank fillen 
ailould be unknown 10 the COWl"'" villil all 
counle hllw bHn compl.ted.. 

HeMe L-4( • field blank )'MId. nber awol. 
arealet' tn.n 7 fibera/100 fielda.. n:poct 
poNibl. conl .. ruinltion 01 tIM Malplaa. 

b. PltriGml blind recounta by the 14 .... 

counler 00 10 ~nl o( nil.,.. CXWUlld 
'.Iid .... ,..t..b.J.d by e PCffoOQ olher u...n IIw 
m .. o''""\. 

1~ UN Ihe (0110"';", I .... 1(\ d41Cf111.1ne 
whel~ a pair o( counla on Ihe tame fillet" 
.I-.ould be .. jeaood boca .... oi potaJbIe hl... 
Thia Ilelialie .lIimllla Ih. COWIlio. 
n-pe"I" hillt y al Ih. lIS" c:anJ\d.ooa In-.t 
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Oix...rd ,he ... mpl~ I( ,h. difTcrcnc.c befWCC1\ 
lhe lwo cuunl. ur.~. 1...T11F) .... where 
f _ avcr,,:rt c,( tho. 1"'0 filAr counl. _nd 
S. '" ,d.lh\ II II"nd .. rd d.,yi .. lion. which .hoc,ld 
I", dl':i,·r.d hy ... ,;11 1"lJor.I"t) hued UtI 

hi .... r;.:.1 ;n·h" .... dalll . 

Nn4e.-U I p.air nf counl, il rrjr.clf!Ci .1 a 
..... 11 a( Ihi. leat. rr.coolnl the I'Cr.'llininlC 
umple. In lhe SCI lind tr.1 the new counle 
.. "",in.llhe fit'lll counlL Oi.card .11 rr.jc:c:lr.d 
p_lrrd counlL 

16. F .. llroU uch RIIW ,-"'Oun!t:r In a InIinina 
,-.. MUM Iblil wmpar., p"riOI'OU.nCA o( 
counl"" on • "Iri.ly of IImpl .. uain, thll 
pt'OC'edur&. 

Naw-To enaUl'e aood reproduciblllly •• U 
la1Jcvelooce malted IQ .. bc.toa" ItImClIiIa. 
Anlhophyllil" .nd actinolill counlin ...... 
required 10 participale in the Proficiency 
ANilyliCilI Tellinl (PAn ~raal.nd.1wuJd 
roullnely participele with other .. be.:oa. 
lramolile. anthophyllile. and actinoll:c fiber 
C'OI&fttl"llaborwloria in the eachan .. of Oeld 
IImpl" \0 CDfllpaI'C puConnaCICI 01 countcra. 

MctlllUnuMIlt 

17. P!.oa the IlIde OQ lbe mec:Mn1ca1 .Ie .. 
o( the calibnlcd atia'Olcape wilh 1M cc:nl .... 
oC 1M Ollar under Ihe objective lena. F_ 
Ih. micmaonpe CIft the pl.". ollh. IiIler. 

11L Rqularly check pheM-rina .lilllfDCllIt 
an.J Kohler IIIl1tnination. 

11l. The followifll ara the coootina rules: 
.. Coun. only nbcn Ionacr lhan s UoIn. 

MealUn! lhe Icnalh oC cuned Oban alone the 
can .. 

b. Cowll ani, fibers with al .. dMo-widlh 
",Iio equal \0 or .,..Ier lhaa 3:1-

c. Felt ribera that aou the boIIndarr of the 
JI'1Ilio.de Clcld, do the (ollowiq: 

1. Count 8IIy fiber 10 ...... d.aa S lUll that 
Iw.. ealu.i, within tIM vallcWa aru. 

Z. CAuat .. ~ fiber Iny fiber wilh cmIy one 
end lyina within the anlicule aru. 

3. 00 not COWl' any fiber lhel CZ'IMMI In. 
1I'11cv1c bounda" _ than anoa. 

to Re~ and do not count aA athet fiber&. 
d. Cowl. bundlet of fibcn al OM fiber 

unlc:aa ladividual flhem can beldcntll\ed by 
~ both md.a of. nber. 

II. Count -ah .,..IICuM O.lola \0 yield 100 
f1bcn. Count • IIlirIlnIUIIl o( 1O field .. 5{op al 
100 f\a(ct. ...... rdl ... o( fiber couaL 

za. SWt coualina (I"DCII one aDd. of the rut. 
end proveM elone • r.dIaI \i.oe ... tIM 04h« 
and. abUt aill\ar up or dawa OQ U. filter. and 
conlinlMlla the tn1:nC diractlotl. Salad I\c~ 
randoaal, by IooItinc •• IY froca I" eyapMc. 
bNfiy while advaAclnc lhe ~I .1 .... 
Wb.a en .aI--le ClOVen CL '" or -.. 
or the nc\d o( view. rc;.ct the field .nd .. Iec:t 
.no~. 00 nal rorport .. ;.aid n.u.. ba the 
""",boer of \.ow lIelda counled. 

NoM.-Wbcn OOIUltinc I ftc1d. COlI UnI>OOl.lIy 
KIUI a C"IACI of focaJ pia-. by -mr,. the 
n ... (CICI&t knob to dctad wry floe ro.n 
... lUch he .... beooaoe ... badd.d la tbt filler. 
The ema.U..Ji«CDeIU' fibc1i wlU be "" (.Int 
bul ere lUI 1m port CAl con tribo&U- to tM total 
COIORL 

.. 
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21. ulculala .. nd report liber dc""ily 011 
Ih. IiIla-. It (libe ... /mm '); by dividinC Ihe 10t .. 1 
fiber COWlI. f: ruin ... lh. mean field b!Mllk 
CO\I.tlI. B. by u.. number o( (lalda. a; .nd Uw 
n.ld u.... A. (Il.OO7Maun· (or. properly 
c.aUbn&c.d W.hon·Bcclteu valicula): 

P-B 
E - -- flbenlmm' 

(n)(A..) 

n. CakWale tM QlQOlnl ... lioA. C (I/ex). o( 
fiber. ill ch. au' yoIWIM aampled. V IL). u.aiat 
th. elIecUve QlUect.ion ...... ollbe m .. , A. 
(Ja6 mm I (oc • 2.S-nuu fiJlct): 

QJ»/il4li". Fit Tat ProI~ 
L '-m,.1 Aea ...... ProCocol 

A. Cd« chtaboId ~ 
1. ThrM l·liler &Iua ~ with CDdaillda 

( .... MaaoIl OC' BeU Jan' .,. NqIllNcl. 
I. 000M,... wet .. ( .... dJld11ed OC' Ipriac 

wei .. , a( "pproximAca1,. 15 "C Mall be ~ 
foe- lbe IGlIIlioa&. 

J. T1M laoaa)'l ecN'" (lAAl (aJ.o bowu 
.. Ieopeatyl ace ...... ~ llOdr. eoIutioa " 
prepand b,. eddI.aa I cc of pure lAA to 100 cc 
01 odor frM W"I'" ia " t·II .. ;U and abaIUaa 
b lO -=ooda. Th.ia toIlAtioA aha1I b. 
pnapand GIIW "I I. ... ~y. 

.. T1M tc:rwnJnc 1 .. 1 abal1 b. c:oadUCled III 
" I'OOaI eepua ... (l'0III tha r60aa lINd rOC' 
adl6a1 fit tati.a&- llMIl_ rooaM abaU be _U 
YCA&U.leci but alWI AOf b. coaNded &0 lbe 
Mmc ~tinc veatU"tioa 1)'Item. 

I. lbe odor tal lOluUoa II pc"ep&IWd III " 
.-d Jat by pt.dna 0.4 cc 01 tha .cock 
lOludoa inlo $00 ex or odor free wallie u.aiq " 
c:.s.- dropper OC' pipeu .. Shake foc :10 
MCOada -.d allGw &0 Iland rOC' two 10 Uue. 
aWw&ft 10 that the lAA coaonuralloa "boYe 
the UqWd mo.y .... da equilibrium. Tllia . 
lOI.cioa mo.y be ~ (oc _Iy OM day. 

L II. tat b1&ak I. pnpared III " third \at by 
~ 500 a: 01 odor free wal«. 

7. TI • odor Int aad 1"1 blank jan ahaU be 
labelled 1 aAd Z (or ju identillcalioa. U the 
t.b.U aN JI'II OQ lh. lida !her caQ be 
penodicaUy pect.d.. dn.d off and Iwitc.bed 10 
mo.l4lal4 the inlqrity 01 !he ... 1. 

.. 1M (oUowinc t.a.1Nd1ona .. , .. U be 1)1*i 
oa a cud .ad pLaoed on lh. l.able 14 (I'OG( 01 
!he two t.at jan (I .... t &Ad 21: -rb4 pu.rpo.e 
01 thi.a ~I I.e 10 ~ il you. C&Q -U 
~ oil al a low coa.c.alral1OCL "The 1_ 
botll.ea 14 (roQ1 01 )'ou conlalll _I .... One 01 
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\he ... bolll .... t.o conLooiaa ....... 1I etDOWJl 01 
b4nan. 011. 04 lure tt.. cnven are OQ IICilhI. 
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APPENDIX C 

Environmental Protection Agency (EPA) 
National Emission Standard for Hazardous 

Air Pollutants (NESHAPS) (40 CFR Part 61, Subpart M) 
Amended November 11, 1990 
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February 4, 1991 

Dear Asbestos Contractor or Owner: 

On November 20. 1990. the Environmental Protection Agency (EPA) 
promulgated the revised National Emission Standards for Hazardous Air 
Pollutants: Asbestos NESHAP Revision. This final rule became effective 
on November 20. 1990. Therefore. you must irrmediately begin to comply 
with applicable sections of 40 eFR Parts 61.140 to fil.lS6 of the revised 
tlESHAP Standard. 

The reV1Slons require each owner or operator of a demolition or 
renovation project to comply with the following: 

A. 40CFR 61.145 (Standard for Demolition and Renovation) 

1. Throughly inspect the affected facility or part of 
the facility where the demolition or renovation 
project will occur for the presence of friable and 
nonfriable asbestos containing materials. 

2. Remove all regulated asbestos-containing materials 
(RACMs) from each effected facility if the amounts 
are equal to or, should exceed 260 IF. 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 IF. InO 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. 



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 4S 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 
! 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, 

"fYl4,rvz·..v" ~ 1'4 vj 
Ma rvi n 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 · 

o CFR Part 61 

AO-FRL-38 t 4-71 

AIN 2060-AC57 

National EmIssion Standards for 
H3zardous Air Pollutants; Asbestos 
NESHAP RevIsIon 

ACENCY: F.m'ironmental Protection 
J\~~ency. 

ACTION: Final rule. 

SUMMARY: This Fcderul Register notice 
promulgates rules under section 112 of 
tile Cle.1n Air Act (CAA) fur usbe!:tos 
emissions and is based on the ' 
Admini:.trator·s dl!tcrmination that 
:tllbcstos presents u significant risk to 
Imm.," health as a result of air 
emissions from one or more source 
cutegllries Hnd is therefore a hazardous 
~lir (lClllutant (sec 36 FR 3031. Murch 31. 
19711. The purpose of the re\'isions 
11I'(I:III1I~ah!d tllduy is to cnhan~e 
cnfurcl!lncnt and promote compliance 
with the current standard without 
;;ltering thl! stringency of existing 
controls. On January 10. 1989 the 
f.nvironmental Prutection Agency (EPA 
or the Agency) proposed amendments to 
th(! asbestos Nationul f.mission 
Standard for Il.':IZardous Air Pollutants 

ESI-lAP) thut would require control 
'\'ice and fugitive emission monitoring, 

r::cl\rdkeep:ng. and reporting for 
asbestos milling. manufacluring. and 
fubricating operations. For planned 
dl!molitions Imd renovations. revisions 
to the notification requirements were 
proposed. and safety was added as a 
reason for exemption from the use of 
wet removal methods. Recordkeeping 
requirements were proposed for 
.. sh~stos waste disposal. Clarifying 
rC\' isions to several definitions and 
provisions were also proposed. 
Numl!rous cClinments were receh'ed on 
till! pro(lllsl!d re\'isions. and today's 
notice resllUnds to those comments. and 
iocorporntes changes a9 a result of those 
comments. 
EFFECTIVE DATE: November 20.1990. 
Under scction 307lbJ( 1) of the Clean Air 
Act. judicial revit!w or the actions taken 
by this notice is available only by filing 
a pet ition for rt!view in the United Statcs 
Cuurt of Appeals for the District of 
Columbia Circuit within 60 Days of 
today'S publicat ion of these rules. Under 
section :J07(b)(2) of the Clean Air Act. 
the requirements that arc the subjcct of 
today's notice may not be challenged 
laler in civil or criminal proceedings 
lJrought by EPA to enforce these 

uiremcnt3. 

ADDAESSES: DacAgroufIC/ ;;,fllrmatioll 
document. l11e buckground information 
document (DID) for :he promulgutt!d 
revisions may be obtained from the U.S. 
EPA Library (MD-35). Resei\rch Triftngle 
Park. North Carolina. 27711. telephone 
no. (919) 541-2777. Pleuse refer to 
"DlIckcround Information for 
Promulgated Asbestos NE:SHAP 
Revisions." (Publication No. EPA 450/3-
90/017). The BID contains A summary of 
all the public comments made on the 
proposed revisions and the 
Administrotc,r's response!! to the 
comments. 

Dockets. Docket No. A-88-28 contains 
supporting information used in 
developing the final r(,visions to the 
asbestos NESHAP and is available for 
public inspection and copying between 
8:30 a.m. and 3:30 p.m .. Monday through 
Friday, at EPA's Air Docket (LE-131). 
Room M-1500, 1st fluor, Waterside 
Mall. 401 M Street. SW .• Washington. 
DC :!04GO. A reasonable fcc may be 
charged for copying. 

FOR FURTHER tNFORMATION 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 Ii!;ted in 40 
CFR 61.04. For further information on 
the background of the regulutory 
decisions in the promulated revisions. 
contact Mr. Sims Roy. Standards 
Development Branch. Emission 
Standards Division (MD-13), U.S.' 
F.nvironmental Protection Agency. 
Research Triangle Park. North Carolina 
27711. telephone no. (919) 541-5263. For 
further information on the tcchnical 
aspects of the promulgated revisions. 
contact Mr. Ronald M}'ers. Industrial 
Studies Branch. U.S. Environmental 
Protection Asency, RI!seurch Triangle 
Park. North Carolina 27711, telephone 
no. (919) 541-5407. 

SUPPl.£MENTARY INFORMATtON: 

I. The Standards 

The promulgated revision3 implement 
section 112 of the Clean Air Act (CAA) 
and are based on the Administrator's 
determination that asbestos prCilenlB a 
significant risk to human health as a 
result of uir emisllions from one or more 
source categories and i3 therefore a 
hazardous uir pollutunt (see 36 rn 3031 
(March 31. 1971)). The revisions 
promulgated today amend the asbestos 
NESHAP to enhance enforcement and 
promote compliance with the current 
standard without altering the stringency 
of existing controls. 

/vIil/ing. Mllnufoctllring alld FuiJri.:oting 

Thc rcvisions to the standards rcquire 
asbl!stos milling. manufacturing and 
fabricating sources to conduct daily 
monitorinl; for visible emissions. While 
the absence of visible emissions does 
not mean there are no asbestos fibers 
being emitted. the presence of visible 
emissions does indicate, a serious 
control device malfunction. Because 
visible emissions monitoring is intended 
primllrily to detect serious control 
devic!! malfunctions, weekly inspections 
of air cleaning de\'ices IIrl! also required. 
In edditioll. the revisions promulgated 
require these ,0urcc:J to maintain 
records of the results of visible 
emisllions monitoring and control device 
inspections. and to submit quarterly a 
copy of \'isiblr: emissions monitoring . 
records of visible emissions occurred 
during the quarter. The revision requires 
owners or operators who install fabric 
filters after the effective dute of this rule 
to pro\'ide for easy inspection of the 
bags. 

Demolition and Renovatioll 

The revisions require the owner or 
operator of a demolition or renovation 
activity to provide additional 
information in notifications. and to 
renotif}, EPA if the start date of a 
demolition or renovation changes from 
that given in the original notification. 
Another revision requires owners or 
operators to give a 10-day notice for 
renovations. A person trained in the 
provisions of this rule and the means of 
complying with them is required to be 
on site when asbestos-containing 
material (ACM) is stripped. removed or 
disturbed. When wetting is suspended 
due to freezing temperatures. owners or 
operators are required to measure air 
temperature in the work area three 
times during the workday and keep 
duily temperature records for at least 2 
yearll. The revisions also clarify EPA's 
position regarding the handling and 
treatment of nonfriBble asbestos 
materials !luch ss resilient noor 
covering. including vinyl asbestos floor 
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 Sufety 
and Heulth Administrution during 
loading and unloading to warn people of 
the presence of asbestos. For all 
asbestos·containing waste material 
transported ofhite. the revisions require 
that a waste shipment record (WSR) be 
provided to the wBste site owner or 
opemtor at the time that the waste Is 
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delivered to the wa:sle disposnl aite. If e 
Cl'PY of the WSR signed by the wuste 
.. ite owner or ""crato. i:s not recdved 

ithin 35 duys of thc date the waste VIes 
:r.cptt:d by the initial trltnSportf!r. the 

rCl.'I',iuns dire!:t the waste generator to 
contact the transporter und/or dilipollul 
sitt: owner or opuutor to dclt:rmine the 
st:Jtus of the wustc shipment. The 
revisions further direct the waste 
RI:nerlitor to lIubmit an exception report 
\(I EPA if a r.i!-!nl!d CC'py of the WSR is 
nllt recei,,-cd within 45 daY:l or the d:Jte 
the waste \'lOIS occepted by the initial 
trunsporter. Lubcls ure required on 
container, of o,bestos-contltining w'13te 
l11a~(!rial from manufacturing. 
f<Jhric~~ing. demolition and nmovation 
activities indicuting the- n/tme of t~e 
waste generotor and the location where 
the waste was generated. 

I1wclive Waste Disposal Sites 
The revisions require the owner or 

opp.ratur of an inactive woste disposal 
site for a milling. manufacturing or 
f .. bricating operation to notify the 
AdminIstrator in writing prior 10 
excavoting or otherwise disturbing 
asbestos-containing waste material that 
hus been deposited al the disposal site 
and to record on the deed to the 
property a notation that will inform 
ruture purchasers of the property thaI it 
h:I!I been used for the disposal of 

sbestos-containing waste material and 
lit the survey plot und record of the 

ocation and quantity of such waste 
m.llerialare on file with the 
A.ttnini:ltrator. 

.-\(:Iive Waste Dh;posal Sites 
The revisionil require the owner or 

operator of an active waste disposal site 
to ma;nlain WSRs and report in writing 
the receipt of a significant amount of 
i;:~rroperly enclosed or uncovered wallte 
tn EPA by the foltowing working dny. 
The ewn!!r or operator of an aclive 
wlIste disposal site is required by the 
revisi<lns proOlulg:ltt'd today to send a 
signed copy of the WSR back to the 
waste g(merator no more than 30 days 
afler receipt of the wa:!te. to attempt to 
r('cuncile any di:lcrepancy between the 
qUdntity given on the WSR and the 
ljuantity actually recei..,ed and. failing to 
uo so within 15 dllYs after recciving the 
waste. to report the discrepancy and 
nny u\tempts to reconcile it to the 
Administrator. The revisions 
promuJJ;uted today aillo require the 
uwner or operator of an active disposal 
si:e to maintuin records of the locution. 
depth and urea. lind volwne of asbestos
containing waste material within the 
dis?oSIlI site on a map or dinwam o( the 
dispo:litl urell. Upon closure. th~ owner 

. o(lerator must cumply with all the 

rules promulgn ted fur inuctivp. wIIste 
dispolaJ aite:!. A revision require. tho 
owner or operator of an active wllste 
di~posalliite to notify the Adminiatrutor 
in writing prior to excavating or 
othO!rwilie disturbinll asbestos
containing wallte moterilil thlit has been 
dl'posited ot the disposlilliite and 
cuvered. 

A:;/JL'::los CtJm'ersion Processes 

A section is promulgated to clilrify 
that operations that convert asbcstoa
cuntaining waste moterial into 
J"Ion.19bestos (asbcllto,-f,ee) material are 
covered by the NESHAP. The provisions 
promulgated require the owner or 
openltor of such an operation to obtain 
prior writlen approval of the 
Administrator to construct the facility. 
and conduct a start-up performance test 
using specified analytical methods and 
procedures. Requirement. for 
continuous monitoring during nnd after 
the initialW days of operation. 
e'1lissions control. maintenance of 
records of test results 011 site. and 
reports to the Administrator ore also 
promulgated today. 

II. Environmental, Energy and Ecollomic 
Impacts . 

The environmental. energy. and 
economic impacts of the revisions for 
demolition and renovation. inc:luding 
waste disposal. were estimated from 
two baseline~. One is full compliance 
with the NFSHAP. and the olher is 
current use of engineering controls and 
work practices. F.nforcement experience 
indicates that many asbestos removal 
operations related to demolition and the 
subsequent w8:lte disposal operations 
ure performed out of compliWlce with 
the NESHAP. The lack of com"liance 
with the NESHAP removal provisions 
lead;; to) the improper disposhl of some 
\'1;aste. especiaUy demolition waste. with 
the result that emissions from the 
di:lposal of demolition wasle greatl}' 
exceed other emissions. including 
process emission" from miUing. 
manufacturing. and fabricating. Liability 
and other corusiderations generally lead 
the owners of buildings being r~novoted 
to follow or even exceed the 
requirements of the NESHAP. Thus. the 
uppropriat~ baseline for demoUtion is 
current use of work practices rather 
thiln (ull compliance. At osbe8tos 
milling. manufacturing. snd fabricating 
ractlillell. the required air pollution 
control deviccs ure generaUy in place. 
Thus. fur milling. munufacturing. ond 
r .. uricatlOE:. full compliance with the 
I'iESHAP. including the waste di5posu.l 
requirement:!. is 85!1umcd for the 
ba~~line. 

Few emisai,IO Dleasurement dotu exit 
fur lI!1hclItOIi source •. ThUs. emillSiona 
Wt're clltimat.:d using enKinC:lSring 
methods ... nd 88sumptioo8. which 
resulted in subsbntial uncertainty. A 
detailed description of the approaches 
used to estimate emililliooa is found in 
"Asbestos Emission Estimates for 
MIlling. Manufacturing. FlIbrlc:atlng. 
Demolilion. Renovation, and Waste 
Disposal." which is contained in Docket 
A-tJ8-Z8. Estimated process emissions 
under the CUrTent NP.sHAP at full 
compliance (or milling. manufacturing. 
and fabricating are approximately 1.400 
kg/yr. Dased on current practices. 
estimated emissions from the removal 
activities associated with demolition 
and renovation are approximately 1.300 
kg/yr and estimated waite disposal 
emissions from allsourccs are 227.000 
kg/yr. If demolition and reDovation were 
in full compliance. estimated emiuiona 
from asbestos removal activities 
associated with demolition and 
renO\'ation would be·about 700 kg/yr. 
Estimated emissions from waste 
disposal. assuming fuU compliance "''ltb 
the NESHAP by all sources, would be 
obout 600 ks/yr. 

The costs of the revisions arc 
expcc:ed to be smaU relative to normal 
operating COlts for these indu.triea. The 
revisions are intended to promote 
compliance and enhance enforceability. 
Small additional costs are associated 
with the recordkeeping and reporting 
requirements of tbe revisions. Economic 
impacts of the promulgated alternatives 
are exp~cted to be minimal Adverse 
impacts of the promt.:lgllted revisions on 
wllter. noise. and energy were 
considered. Due to the nature of the 
revisions. no significant adve-rsl!:impac.ts. 
on water. noise. or energy are 
anticipated. 

m. Public Portidpation 

The revisions were proposed and 
published in the Federal Register on 
January 10. 1989(54 FR 912). The 
preamble to the propolled standarda 
revisions noted the availability in tht! 
docket of the supporting information 
used in devcloping the proposed 
revisions. Public comn~nts were 
solicited at the time of proposal. 

To provide Interested persons the 
opportunity for oral presentation of 
da:ol. view~. or arguments concerning 
the proposed revisions. a public hearing 
wus held Oil February a.. 19(j9. at 
Research Triangle Purk. North Carolina. 
The heurinH WUy open to the public. and 
U persons pres.:nted comments. 

The public comment periud IIpecified 
in the fodMal R.~iatu.r notice was from 
/dnULIry 10. 1!lU9 to Mw-c.h 7. 1~. One 
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Iwotln·d comment letters were r(~cl' i\' .. ci 
in rt'SpOII~(, ;0 tht! Fedoral Re);istcr 
proposal. The comments ha\'e been 
carefully cnnsidercd ilnd. where 
dl:tcrmined to bp. appropriale by the 
Aclmini~trrltor. (',han~es hn\'e lIecn made 
to the propo~ed re\·isions. 

IV. Si,;niCic:ant Communts and CIIlIOl>CIi 
to the Pruplolied R~villionll 

Comnumts nn the proposed re\'ision:l 
w(:re reccivf:d from industry. trade 
assor.i<ltions and regulatory agencies. A 
th·tailcd di:lcllssion of these comments 
a nd r<:sponses Cim be found in the 
pl'llmlilgation DID. which is referred to in 
the ADDRESSES section of this 
preamble. The comments and re~ponses 
summarized in the BiD serv~ as the 
basis for Ihe changes that have been 
madp. to the revisions hl!lween proposal 
and promul~ation. The major comments 
.. nd responses are summarized in this 
preamble. Most of the commenl letters 
contained multiple comments. 
Significanl comments have been dh'ided 
into the folluwing areas: demolition and 
renovation. and waste disposal. 

D<:l1Iolilill// and Renol'ation 

NonfriCil.:le ACM 

Comm~:' I: Se\'eral commenters argued 
that the rule should be modified to 
clarify thilt certain products 'are 
nonfriable and. therefore. not regulated. 
Asbestos cemcnt (A/C) products. 
includ ing transit!: and exterior shingles. 
should be indudl!d among non friable 
products according 10 commenlers IV-
0-49. IV-0-7:!. and IV-0-93. Asbestos
containing flooring producls. such CiS tile 
lind sheel \'inyl flooring. were 
cons idered by severill commcnlers (IV-
0-15. IV-0-47. IV-D-48. IV-0-5S. IV
U-84. nntlIV-0-95) 10 always be 
nunfri ;.IJI~ and exempt (rom Ihe rule. 
with tl:e ex,:i!l-'tion of flooring that \Va,; 
1J"lIIg s;.nd"d (IV-0-47. IV-0-48). 
:\!":llthcr l:nmnlC'nter. lV-D-48. in 
r"f, r,'net' ttl ;\"bl'ShJ$ roofing products. 
iJr!!u~d tha t there is no basis in tht! 
rt:curd for s;!yin); that severely 
wt!..atherl'd asph.lltic material could 
lJe(:ollle brill!C. Commenters IV-0-21. 
IV-D-:I1. IV -0-411. IV-0-49. and IV-O
~:t recommd.ded that the rule be 
darifieu to ex~mpt all nonfriable 
materiills il lI the rule is currently 
untlerst(,.,!!. Commenter IV-D-93 argued 
tl Hit in present day ACM. the asbestos 
flhl.'rs art~ Illckeu to cem.~nt ur 
L i tllminou~ or resinllu~ binders :lnd thilt 
the Olilteri;t\s cun be n·nlll\·cd and 
disposell of w ithout uny significant 
release to the environment. 

1l1'spollse: In 19;'3 when th(~ ilsbestos 
I\:ESt\AP rules were first prumulgated 

r th n d('OI.,llIion of uuildi:l~s . EPA's 

inll'ntinn was to distin~:lIbh Uetw('cn 
nwtcnHI:I th"t would readily r('\c:lsc 
Ilsbesto:l fibers when damaged or 
disturbed lind those materials that were 
unlil.ely 10 result in the release of 
significant amounts of asbestos fthers. 
To IIccomplish this. EPA labeled all 
"frii.ble" tholle malerilils thllt WI!re 
likely to readily relellse fibers. Frillhle 
materi .. ls. when dry. could easily be 
crumbled. pulverized. or reduced 10 
powdt!r using hand pressure. The term 
"reduced to powder" is readily 
undt!rstood to meltn that the affected 
malerial is changed to a dust or powder 
thlll clln become airborne. "Pulverized" 
indicatp.s that the result ing material will 
include dust as well as a large number 
of small pieces uf 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 is possible that there are 
some Iypes of materials that can be 
crumbled withoul producing dust. It is 
also understood that crumbling refers to 
an action Ihat occurs essentially in one 
effort and not to repeated Cillempls to 
crumble the materiCiI. 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 olher hand. floor 
tile that has lost its structural matrix is 
in poor condition and can be broken into 
many small pieces in one effort. 

Later. EPA realized that. in some 
im;tances. nonfriable materials that 
were subjected to intense forces. such 
as Ihe intense mechanical forces 
encounlered during demolition. could be 
crumbled. pulverized. or reduced to 
(ltlwder. In these instances. certain 
materials which had been considered 
nonfriable nppeared capable of 
relellsing SIgnificant amounts of 
asbestos fibers to the atmosphere. 
EXlimples of practices that were 
observed by EPA to reduce otherv.;ise 
nonfriilble asbestos material to dust 
capable of becoming airborne included 
the breaking of nonfriable insula lion 
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 
resulting increased potential for fiber 
rl!iense. these and other similar 
practices involving nonfriable IIshestos 
malerial were considered 10 render 
lI"nfrilllJle ACM into dust cllpllblc of 
h.!cumin~ a irborne. 

As a result. EPA issU('d a pol icy 
determinat ion in 1985 regarding the 
removal of nonfriable Asbestos materilJl 
th .. t was consistent with EPA's intent to 

clistin~u i sh b('tween mnteriillthllt could 
n:I.:IIH' Sit:l1incllnt Hmount .. of uAlac~"'" 
fiuers during demolition and renovalion 
operations and those that would not. 
This policy determination stated in 
essence that any ACM. whether 
originally friuhl\! or nonfri"ble thut 
hecome (or are likely to become) 
crumbled. pulverIzed. or reJuc.:d tu 
puwder are covered by the NESHAP. 
Specifically. the determination stated 
that 
• • • e\'en though thl! rellulatiuns lludrp'f;lI 
only mal.!ri .. 1 th"t i8 pregently Criable. it tJor.s 
n,lt limit itselC 10 mllteriallhllt i~ Criable HI the 
time uf nOlification. Rather. iC Ht any point 
during the! renovation or demolition. 
addillunlll Criable asbestos material 
i8 ••• crcllted Crom nonCriable Conn •• then 
thiB additional Criable materilll become. 
&ubject 10 the reguilltions from the lime or 
creation' •• 

The issuance of this determination did 
not aller the intent of the NESHAP. but 
was consistent with the inlent of the 
standard thai was written to prevent 
significanl emissions of asbestos fibers. 
The intent of Ihe policy determination 
was thai it apply narrowly to specific 
instances where olherwise nonfrillble 
materials would be damaged during 
demolition or renovation to the extent 
that significant amounts of asbeslos 
fibers would be released to the 
atmosphere. A statement in the 
determinalion to the effect that some 
nonfriable materials may remain 
nonfriable throughout demolition and 
renovation is evidence Ihat this 
·determination was intC!nded to be 
narrowly interpreted and not used to 
require removal of all nonfriable 
materials. for example. materials such 
as resilient floor covering. asphalt 
roofing pruduct:l. packings. and gaskets 
would rarely. if ever. need to be 
removl:d because. even when broken or 
damal!ed. they would nol release 
s ignifll:ant umounte of allbestos fJIa~rll. 
But. just aH it is important to reclll(r.izl: 
that some nonfriable materials do not 
have to be removed prior to demolition. 
it is also important to recognize Ihat 
some nonfriable materials should be 
removed prior to demolition if. as a 
result of Ihe forces of demolition. 
nonfriable material is likely to become 
crumbled. pulverized. or otherwise 
reduced to powder. For example. the 
A/C siding on a building that is to be 
demolished using a wrecking hnll is vcry 
It\"ely to be c/'umuled or pulverized with 
increuged potentIal fur the release of 
6ign ifiCllnt level9 of asbestos fibers. 
SlIch ma terial in th is in9tnnce should be 
removed prior to dl!mulition. 

Since th is policy determination WB~ 
mildI'. tllt re hU9 hcen 90mc confusion ill 
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i t~ lI (lpl.chllun. All a result, CCIIIl:actur!l 
o~eratilll: ill /!lurc than one eniorcem':l1t 
jurisJict;un !Ialie encountered different 
intcrpre(ut iolls f,'r liimila:- Jemolition 
ope'CJti<>ns. For cx .. mrle.th.:re have 
I.Jcen instdO;::CS in which contractors are 
rc~uir()d. pril)r to demuli:i(,!l. to rcolO"c 
n,'or tile in on:! cnforcement jurisdiction 
but not in another. Contractors and/or 
building owners and operators are 
unsure as to whftt materi:!ls must be 
rcmo\'ed and what materials can be Irft 
in place and ure of!en hesitant to 
proceed withcut a ruling from EPA. 
which can invol\'e fli!(nilicant dcl.IYs. 

As a CClnSCljutmce, EPA re~ived a 
n'Jmber of request8 from Stute and 
rCl:ionul enforc:ement IIgencie.s to clarify 
what is required under the NESHAP in 
dculing with nonf:ia6le mareri'ulll 8inc~ 
the 191i5 policy Jet~rmination was 
illsued. In respoll!>e to these requests, a 
clarif;catlon of the nonfriClLle issue was 
incluJcd in the revisions proposed on 
January Ill, 1969. Theile revisions were 
in~endeJ to c1u:ify the into!nt of the 
original r.1le. 8a!iically. EPA stu ted in 
the January 10. 1969. Federal R.cgisttlr 
notice thut certdin nonfriable materials. 
such as flour tilr!. roofing products. fi.Jld 
pnck~:l und gaskets t.h..:it are in good 
condition. can be left in building:l being 
demolished because fiber relc.lse from 
these materials. even If the materials ore 
damaged, is relatively small compared 
to the fiber release from friable 
laterials. Oth~r DonIriable products 

'uch as A/C products have 0 greCiter 
potential to release asbestos fibers 
when heavily damaged tlnd may have to 
be remove;} prior to demolition. 

In rC:iponse to the revisions propolOCd 
on Janu<1ry 10. 1989. QUfUSrOUS 
commen!1I wcre submitted to 'EPA. Many 
of the COlUOIcnters aigued that EPA was 
altempting to regulate nonfriable 
materials. which were explicitly 
cxempt~d in previous asbest08 NESHAP 
rulemakings. Many comments &tc1ted 
tll<1t t!le pruposed revisions did Dot help 
to clarify EPA's posi!i.)n on nonIriable 
ma!t:rial cnd may h.l\;e made muttels 
more confusing. 

In responding to the comments. II 
lit~rature survey \'I.1S conducted to 
determine if i: was p05~ i blt! 10 quantify 
the fiber release potential e;f nonCriable 
fllaterin\8 when they are damagt!d 
during demolition. All of thr! al/ailable 
data on fiber relt!ase £rom floor tile. 
roofing products. ga!lket8. pud...ings, dnd 
A/C productll was reviewed. In 60me 
instances. the fiber relcase data were 
mcasurcd during actual rcmov(.! 
operotions, while other duw we re fNm 
simulated rernovul uctivities in 
latJoratory eCllingli. For the mUleri .. .td 
,·v .. .Iuu \l:u. Ill :: potl' nti.11 fllr fiber rele<ldc 

u;>pearcd minimal and suiJstantially 
I"",,-::r than fur friaLle matcri .. b. These 
finuings, while uncertuin. aupport EPA'a 
orit;inul argument thitt there i. II busia 
for malJll8 a distinct ion ""'ween 
materials that readily rdeNse fwen! end 
those that do not. 

All a result or the comment" rt."Ceived 
cn this issue and the uJdiliunal 
illformatioo gathered i:l response to 
comments. EPA has been uble to 
compile it list of DonIriuble AC.\if that. 
unJl'r norm .. l conditions. do not ha\"e to 
be rl!a:oved prior to demolition 
operations. 'fh~se AC.\-I arc not 
ell.pectcd to re-leaSe! Slgnilicant nmountli 
of a:ibrstus fib!lrs to the outside air 
durins dl!Ololition and. cCD:listent with 
the intecl of :hi: t:xisdng standa:ds. are 
not b.::!ing regul<lted. A defi:titiu.a of 
"cat~gory Inoafriable ACM" is added to 
t~e final ru!.:!. which lists resilient floor 
covering. roofing products. gaske!s. and 
puckings. Howcver. if these materials 
lire In poor condition and arc friable! or 
they are subjected to sandio3. grinding. 
cutting. or abrading. they are to be 
I.cated a.1 fr:able asbestos material 
Category 1 nonfriable Ao.f thai is in 
poor condition. but is not friable and 
will not be subjccted to sanding. 
gl'inding, cutting. or abrading. is not 
subject to the NESHAP. "In poor 
condition" has been defined to mean 
that the bincing of the material is losir.g 
its Integrity as indicated by peeling. 
cracking. or crumbling of the materiul 
Other nonfriable materials are kleotified 
89 Catesory II nonfriable ACM and h'ave 
to be evaluated on a cuse-by-case basis. 
Categorj II materials that become 
crumbled, pulverized. or reduced to 
powder during rr!moval or durin~ 
demolition are covered by the NF.SHAP. 

D.okeoACM 

UJmmenl: Commenters 1V-0-47. IV-
0-89, IV-D-93. and 1V-D-95 explained 
that use of the tenn "broken~ to 
describe materials that are subject to 
the rule is inconsistent with the current 
NESHAP and expands coverage of the 
NESllAP. Thea.e commenters IItaled thaI 
OIt!rely breaking nonfriable material 
dOC3 Dot eqU<lte to fiber releasc. One 
comment.!r. IV-0-a9, noted thut 
noncompliance may increase where 
noahiable material is broken during 
demolition or renovation. but is not 
controlled or reported according to the 
Nf-:SHAP. 

RespolIse: After conaiderins this issue. 
EPA agrees w ith commcotera that 
rt! laining the word "brokt."O" could be 
interpreted UB auustuntially Increasing 
the scope of the standard Dnd. therefore. 
ha3 n!11loved it from thc defUlition. Most 
nunfriablt: matcri"ls can bo broken 
without releuuillH lIignificant qua.nrltk. 

uf uirbome 6!1bcs(08 £ibcr~. It is only 
wh<!n till: material is extenuh'e1y 
damuRcd. i.c., crumblt."<l. pulveri:.:ed, or 
n·ducl!J (0 powder. thllt tlte potentilll fo: 
lI iRnlficant fiber relc/lsr. Is greatly 
ir.crr.ascd. Also. in the definitions of 
"'I~bes!o8·containin{l waate mcteriltl.
"friNble asbestos matcrial." and 
elsewhere. the l\'Ord "broken" is 
deleted. Tho! EPA Is planning to luuc 
adclitiom.1 information In the future on 
this and other ftllpects of the NESt lAP to 
help enforcement official~ and the 
rcgulRted community interpret an.t 
apply the NESHAP provillions. 

InspcctiolU 

Comment. Three commentcrs argued 
thAt EPA should includ~ mandutury 
asbestos surveys in the rule. Commeotcr 
IV-()...I :ltlited that EPA shnuld require 
surveys for all buildingll prior to lind 
scpurntc fr3m any demolition or 
renovation activity. Conunenter IV-IJ-..c 
sl.;tcd that such building sun-eys could 
I:,ecome port of a public rec~rd. makif\8 
the absence of a survey a violation. 
Commentet" 1V-0-4 noted that. if the 
sun'cy indicated that a structure was 
asbestos rree. all notification and 
enforccment costs would be eliminated. 
Also. commenter IV-IJ-..c explainrd that 
a demolition without proper notification 
could be easily e&lIIblished later. 

Commenters 1V-0-57 and JV-0-84 
stated that EPA's requirement to survcy 
buildings prior to demolition and 
rellOvation is iruplicit lind should be 
made explicit and require that 8urveys 
be perfonned by an accredited asbestoa 
inspeclor. Camml!llt<!r IV-O-S7 also 
notr!d lhCit OSHA requircs a buildictg 
survey by a competent person and 
stuted that EPA should similarly require 
a site-specific survey before demolition. 
with dctails on how the building will be 
demolillhed and how the asbestos will 
be controlled 

Response: TIle EPA cun-ently requireR 
that a fllcility be inspecled for asbestos 
plitJr to demoiitioa or renovation. All a 
result of the "urvey. infonnutioa on the 
8!lbesklS material prescnt. the nature o( 
th~ demolition or renovation. Dnd 
measures that will be taken to control 
emissions oC asi.w.1ltos muat be t"eported 
to EPA.. Commentera rv-O-S7 and IV
D-a4 are correct in sayiag that it ill an 
implicit rl!qoiremcmt and thllt it ill not 
slated explicitly 10 the rule. The final 
rule expressly requirt.'H a facility 8urvey 
fur asucatos prior to demolition or 
renovation . Althoagh previ\lusly 
implied. thid rcvis ion c1arir~s EPA'II 
position on tho requlremt"nt to perConn 
building survey •. 

The EPA 11160 col1l1idered the 
8UI(f:~stinn to rCftuire that lIuNeys bl' 
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1. ~ir cleaning ccvice d~signation or numoer 

2. O.lte of inspection 

3. lilll~ 01 il\c;o':?ctlon 

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 
(yesino) 

7. Other signs of m3lfunctions or 
potential w'3lfunctions (yes/no) 

8. Describe other malfunctions or signs of potential malfunctions. 

9. Describe corrective action(s) taken. 

10. Date and time corrective 
action taken 

11. Inspected by" 

(Print/Type Name) 

(Print/Type Name) 

(Title) 

( Tit I e) .. 

(Signature) 

(Signature) 

Figure 2. Air CleaninQ Device Inspection Checklist 
BIUJNQ coo£ &S60-SCH: 

(Date) 

{Date} 
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Ii. S.~ction (il.H3 is revised to feud as 
fullows: 

~ 61. 143 Standard for roadways. 

No p(~rson m:IY construct or maintain 
fo<:dway with asbestos t<silings or 

ilsbr.:itos,colltaining waste material 011 

th'lt road wily. unless. for as!1estos 
tailinj.!s. 

(a) It i!l a temporary roadway on an 
areu of asbestos orc deposits (asbestos 
mine): or 

(tl) It is ;c tl:Olporary roadway at an 
active asbl·~tos mill site and is 
enc;lpsulatcd with :1 resinous or 
uituminous binder. The encapsulated 
roud surface IIIUSt ue maint.cirll!d at a 
min imum frequency of one per year to 
pW\'I'nt dust emissions; or 

(el1t i:1 elll:ap!lulatf!d in USl'hil1t 
c:lIIll:rcte llIeetinll the specifications 
(::,"taincd in section 401 of Standard 
SpcI:ifications for Construction of Roads 
Hnd Drid!(l!s on ""cder:a1 Highway 
PrCtj(:ds. 1-'1>-85. 1905. or their equivalent. 

1. In § fi1.144. paragraph (a)(9) and 
paragnaphs (b) (1) and (2) are revised. 
lind paragruphs (b)(3) through (b)(8) are 
.. dded to read liS follows: 

§ 61.144 Standards for manufacturing. 
(a)· •• 
(9) The manufacture of chlorine 

utilizing asbestos diaphragm technology. 

(h)· •• 
(t) Discharge no \'isiule emissions to 
e outside air from these operations or 

rom any building or structure in whkh 
they Itre condur-ted or from any other 
fUj:litive sources; or 

(2) Use th~ mp.thods specified by 
§ 61.152 to clean emissions from these 
Clperntions containing particu\;:lte 
asbestos material before they escape to. 
ur arc vented to. the outside air. 

(:\) Monitor each pOhm!ial source of 
asbestos emissions from any part of the 
mnnufacturing facility. including air 
dClIning de\·ices. process equipment. 
Hnd bllildin!l!> housin~ material 
I'rnt:l!~sinll and handl ing equipment. Itt 
I.,:cst once each day during dltylight 
hours for visible emissions to the 
outside uir during periods of operation. 
The monitoring shall be visulIl 
ohservation of at least 15 seconds 
dUriition per source of emissions. 

(4) Inspect each lIir cleaning device at 
least onctl each week for pro;Jer 
opcrKtiun and for changes thut signal 
the potential for malfunctions. including. 
til the maximum extent pus sible without 
disrnnlliling other lhan open i n~ the 
device. the presence of tears. holes. and 
abrasions in filter uags und for dust 
c1epositd on the clean Hi,le of bugs. Fur 
lIir clelinillH devices thut ca nnot be 

peeled on II weekly blis is according 

to this paragraph. 6ubmit to the 
Administrator. and revise as ncccssilry. 
a written maintenance plan to include. 
nt a minimum. the following: 

(il MOiintenance schedl!le . 
(ii) Recordkeeping plan. 
(5) Maintain records of the results of 

dsible emission monitoring lind air 
cleaning device inspections using a 
formltt similar to that shown in figures 1 
and 2 and include the following. 

(i) Date ar.d time of each in!>pection. 
(ii) Presence or Itbscncc of visible 

emissions. 
(iii) Condition of fauric filters. 

induding pr~sencc of any tears. holes 
and abrasions. 

liv) Presellce of dust deposits on clean 
side of fa bric filters. 

(~. ) Drief description of corrective 
actions taken. including date and time. 

(vi) Daily hours of operation for each 
air cleaning device. 

(6) Furnish upon request. and make 
available at the affected facility during 
normal bUlliness hours for inspection by 
the Administrator. all records required 
under this section . 

(1) Retain a copy of all monitoring and 
inspection records for at least 2 years. 

(8) Suumit quarterly a copy of the 
visible emission monitoring records to 
the Administrator if visil:ile 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 aff~cted facility 
or part of the facility where the 
demolilion or renovation operation will 
occur for the presence of Ilsbestos. 
including Clitegory I and Category 11 
nonfriable ACM. The requirements of 
paragraphs (b) and (c) of this section 
apply to each owner or operator of a 
demolition or renovation activity. 
including the remm'al of RACM as 
follows: 

(1) In a facility being demolished. all 
the requirements of paragraphs (b) and 
(c) of th is section apply. except a8 
provided in paragraph (a)(3) of this 
sccllon. if lhe cornuineo nmount of 
RACM is 

(i) Atle.lBt 00 linear meters (200 linear 
feet) on pipes or al lellSt 15 square 

meters (tGO sqUl!re feet) on other facility 
components. or 

(ii) At le"st 1 cuuic meter (35 cubic 
fect) off facility components where the 
length or area could not be mea!>ured 
previously. 

(2) In a facility being demolished. only 
the notification requirements of 
paragraph:! (b)(I). (2). (3}(i) and (iv). and 
(4)(i) through (vii) and (lI)(ix) and (xvi) 01 
this section apply. if the combined 
amollnt of RACM is 

(i) Less thun tIO linear melers (200 
linear feet) on pipes less thltn 15 square 
meters (100 squllre feet) on other fllcility 
components. and 

(ii) Less than one cubic meter (35 
cubic fct!t) off facility components 
where the length or urea could not be 
measured previously or there is no 
asbestos. 

(3) If the facility is being demolished 
under an order of a State or local 
government agency. issued because the 
facility is structurally unsound and in 
danger of imminent collapse. only the 
requiremenls of paragraphs (b)(l). (b)(Z). 
(b)(3)(iii). (b)(4) (except (b)(4)(\'iiiJl. 
(b)(5). and (c)(4) through (c)(9) of this 
section apply. 

(4) In a facility being renovated. 
including any individual nonscheduled 
renovation operation. aU the 
requirements of paragraphs (b) and (c) 
of this section apply if the combined 
amount of RACM to be stripped. 
removed. dislodged. cut. drilled. or 
:;imilarly disturbed is 

(i) At least tIO linear meters (~60 linear 
feet) on pipes or at least 15 square 
meters (160 square feet) on other facility 
components. or 

(ii) At least 1 cubic meter (35 cubic 
feet) off facility components where the 
length or area could not be measured 
previously. 

(iii) To determine whether paragraph 
(a)(4) of this seelion applies to planned 
renovation operations involving 
individuill nonscheduled operations. 
predict the combined additive amount of 
RJ\CM to be removed or stripped during 
8 calendar year of January 1 through 
December 31. 

(iv) To determine whether paragraph 
(a)(4) of this section applies to 
emergency renovation operations. 
estimate the combined amount of RACM 
to be removed or stripped as a result of 
the sudden. unexpected event that 
necessitated the renovation. 

(5) Owners or operatOr1l of demolition 
and renovation operations arc exempt 
from the requirements of ~ § 61.05(11). 
01.07. and 61.09. 

(b) Notification requirements. Ellch 
owner or operator of a demolilion or 
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rcnovn:ion a<:livity to w!llch this !lcction 
np\llit!s sh .. I!: 

(tll'rovil.!c the Admini:ltrator with 
writtcn notice r,f intentiun to dcmol!a;h 
or renovalt.'. Ddivcry of the lIut:ce by 
u.s. Postal S~rvice. cOnlOlt!n:ial delivery 
8~rvice. or hand d .. li\icry i~ ucceptalJle. 

(2) Update notice. 3:1 nl:C~:'s"ry. 
including whee the amount of asLcstod 
affected ch.lr.ges by ttl least 20 percent. 

(3) Postmdrk or Jcli1 .. er the noti!.:e .. s 
[",I:ows: 

(i) At I.,ast 10 working day" hefore 
nt!hcstos stlipping or wlnov •• 1 work or 
any oth~r activity Lt!'Jins (such as lI i t~ 
prepuration that wliuld break up. 
dislod~e or similarly disturb I!sLestos 
m .. teriul). tf the oJje"utiun it! c;f~lIcribed ill 
paragruphll (u) (1) anJ (4) (acept 
(a)(-1j(iii) and (a)(4){iv)) of this section. If 
the oJ.lcration is us described in 
paragraph (a)(2) of this section. 
notification is required 10 working days 
hefore demolition begins. 

(ii) At least 10 worki~ days before 
t~t! end of the calendar )'ear preceding 
the year for which notice is being given 
for reoovutions described in paragraph 
(1t)(4)(Iii) of this section. 

(iii) As early as ~cssible before. but 
n.)t lftter thim. the! foll"w~ working 
doy if tile operation ill a demolition 
ordered according to paragraph (a)(3) of 
this aection or. if the operation is a 
renovation described in paragraph 
(a)(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 
(/I)l4)(iv)) of this section. and for a 
demolition dt!scribed in paragraph (a)(2) 
of this section. that will hegin on a date 
other than the one'! contained in the 
original notice. notice of the new start 
date must be provid.:!d to the 
Administrator as follows: 

(A) When the asbestos stripping or 
n~moval operation or demolition 
operation covered by this paragraph will 
begin IsOer the du!e r.ontained in the 
notice. 

(1) Not ify the Administrator of the 
new starl date by telephone as Boon as 
p08siblt! before the original atart date. 
lI:\d 

(2) Provide the Administretor with a 
written notice of the new start date as 
soon a8 p08si!Jle ~fore. tlnd no later 
than. the original :lIurt dote. Delivery o( 
the upduted notice by the U.S. Postal 
Service. cummercial delivery service. or 
hand ddivcry is acceptable. 

(UI When th~ asbesto. stripping or 
r~movul operation or demolition 
operution covered by thi. ptlr:lgraph will 
!Jegtn on a dute earlier than the orisinal 
start dute. 

(1) Provide the Adm i ll i ~trator with a 
wrillen notice of the new start date at 
Il'dst 10 working dsys before asbestoll 
IIlrippinH or removal wor!': begins. 

(:!) For demolitions oovered by 
p:.:ra~rnph (8)(2) of this section. provide 
the Administrator written notice oC a 
ne!w Stllrt date at least 10 working days 
bdore commencement of demolition. 
Gdivery of updated notice by U.S. 
Pustal Service. commercial delivery 
service. or hand delivery is acceptable. 

(C) In no event shall an operation 
cllvered by this paragrsph begin on a 
ddtt! other thltn the ddt.: c.ontained in the 
written notice 01 the 'new start date. 

(-t) (nclude the foll.:lwing.in the noticc; 
Ii) An indication of whether the notice 

i!l the original or a revised notification. 
(ii) Nllme. Ilddress. and telephone 

number of both the facility owner and 
operator and the asbestos removal 
c'JOtractor owner or opp.rator. 

(iii) Type of operation: demolition or 
renovation. 

(iv) OelicriptioD of the faciUty or 
affected part of the facility including the 
size (sqoare meters (square feet] and 
number of floors). age. and present and 
prior use of the facility. 

(v) Procedure. including analytical 
methods. employed to detect the 
presence ofRACM and Category I and 
Category II nonfriable ACM. 

(vi) Estimate of the IIpproximate 
amount of RACM to be removed from 
the facility In terms of length of pipe in 
linear meters (linear feet). surface area 
in squllre meters (square feet) on other 
fllcility componenta: or volwne in cubic 
mett!rs (cubic feet) if off the fdcility 
components. Also. estimate the 
approximate amount of Category land 
Category 11 nonfriable ACM in the 
affected part of the fAcility that will not 
be removed before demolition. 

(\'ii) Location and Btreet address 
(including bailding number or name and 
noor or room number. if appropriate). 
city. county. and state. of the facility 
being demolished or renovated 

(viii) Scheduled starting and 
completion dates of asbe8to~ removal 
work (or any other Activity. such as site 
preparation that would break Uj). 

dislodge, or simjlarty disturb asbestos 
material) in a demolition or renovation: 
planned renovlltion operations Involving 
individual nonscheduled operAtions 
shall only Include the beginning and 
ending dilted of the report period aft 
dt!scribed In paragraph (a)(4){iii\ of this 
section. 

(ix) Scheduled starting and 
cumpletlon dates of demolition or 
r.:no\·ation. 

(x) Description of planned demolition 
or renovation work to be perfonned and 
method(s) to be eOlployed. including 

~':OIoljtion or renovut;on techniques to 
be used and description of uffected 
fdc.il ily CUOltJont!lIt:l. 

(XI) O.:scription of work prdctices and 
englnec:riuR controls to be used to 
comply with the requirements of this 
subpart. Including asbestos removal and 
waste·handling emission control 
proc~dun:s. . 

(xii) Name and location of the waste 
disposal site where the asbestos
contain:r.g waste material willlk 
deposited. 

(x.:ii} A ccrlilic.a:ion thllt at IClIst one 
person trained I1S required by paragraph 
(c)(8) of this section will supervise the 
stripping aud removal dC:lcribcd by this 
notificatiun. This re4uirement .. hall 
become effective 1 year after 
promulgation of this regulation. 

(xiv) For facilitiea described in 
paragraph (a)(3) of this aecliun. the 
name. title. and authorilY of the Stale or 
local government representative who 
has ordered the demolition. the date thut 
the ortIer was issued. and the date on 
which the demoliuOli wall ordered to 
begin. A copy of the order shaU be 
cttached to the ·notification. 

(xv) For emergency renovations 
descriLt!d in paragraph (a)(4}(Iv) of this 
section, the date aad hour tiult the 
emergency occurred. a deacription of the 
sudden. unexpected event. and an 
explanation of how the event caused an 
unsaf~ condition. or would causa 
equipment dllmage or an wtrcasonable 
financilil burden. 

(xvi) Dt!lcription of procedures to be 
followe<! in the evant that unexpected 
RAe"! is found or Category U nonIriable 
Ao,l becomes crumbled. pulverized. or 
rt!duced to powJer. 

(xviiI Name. uddress. and tlelephone 
nuolber of the wallte transportcr. 

(5) The infonnation required in 
pllntgraph (b)(.a) of Ihia section must be 
reported using a form similiar to that 
shown in Figure 3. 

(c) Procedun!1lfor osbeslo4 emiJision 
c;(lntroJ. Each owner or operator of 8 

dl!molilion or renovfttlon uctivity to 
whom this paragruph applies. according 
to paragrdph (a) of this section, shull 
comply with the following procedures: 

(l) Remove all RACM from a facility 
being demolished or renovated before 
IIny activ ity begins that would break up. 
diGlodge. or similarly disturb the 
mllteriul or pn.·cludu IICCC&8 to the 
material for IIUblH!qU6llt removRI. RACM 
need not be removed ~fore demolition 
if: 

(illt is ulleSOry I nonfrlablll ACM 
thut is not In poor condition and 18 not 
friable. 

(ii) tt is on a facility component that 
en.cas.ed In coocrehr or othur slmlloriy 
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h;u,lllIaterial Hnd is adequlltely wet 
It.·hcnc~·er exposed during demolition: or 

liii) It was not accessihle for testing 
nd was. therefore. not discovered until 

uftN demol.tion began and. as a result 
of tilt! d(!molition. the materiltl cannot be 
sufely rem,,\·cd. If not removed for 
safety reasons. the exposed RACM and 
lIny asbestos-contaminated debris must 
be treated as asbestos-containing waste 
material and adequately wet at all times 
until disposed of. . 

(iv) They are Category 11 nonfriable 
ACM and the probahility is low that the 
muterials will become crumbled, 
pulverized. or reduccd to powder during 
demolition. 

(2) When a filcilily componelll that 
contuins. is covered With. or is coated 
with RACM is being taken out of the 
fucility us a unit or in sections: 

(i).Adequately wet all RACM exposed 
during cutting or disjoining operations: 
and 

(ii) Carefully lower each unit or 
section to the floor und to ground level. 
not dropping. throwing, sliding. or 
otherwise dilmaging or disturbing the 
RACM. 

(3) When RACM is stripped from a 
facility component while it remains in 
place in the fncility. adequately wet the 
RACM during the stripping operation. 

(i) In renovation operations. wetting is 
ot required if: 
(A) The owner or operator has 

htained prior written approval from the 
Administrator based on a written 
application that wetting to comply with 
this paragraph would unavoidably 
dumage equipment or present a safely 
hazard: and 

(8) The owner or operator tises of the 
following emission control methods: 

(1) A local e"haust ventilation and 
collection system designed and operated 
to ca;>ture the particulate asbestos 
rna terial produced by the stripping and 
removal of the asbestos materials. The 
:;Y""'11\ mllst c:\hilJit no visible emissions 
t,1 the.: uutside uir or be designed and 
operated in accordance with the 
requirements in § 01.152. 

(2) A glove-bag system designed and 
operated to contain the particulate 
ashestos material produced by the 
stripping of the &suestos materials. 

(3) Leak-tight wrapping to contain all 
RACM prior to dismantlement. 

(ii) In renovation operations where 
welling would result in equipment 
damage or a safety hazard. and the 
methods allowed in parugraph (c)(3)(i) 
of this section cannot be used. another 
method mlly ue used after obtaining 
wrillen Ilppro\'al from the Administrator 

hused upon a determination that il is 
equivalent to welling in controlling 
emissions or to the methods allowed in 
poragruph (c)(3)(i) of this section. 

(iii) A copy of the Administrator's 
wrillen approval sholl be kept at the 
worksite and made available for 
inspection. 

(4) After a facility component covered 
with. coated with. or containing RACM 
has been taken out of the facility as a 
unit or in sections pursuant to paragraph 
(c)(2) of this section. it shull be stripped 
or contained in leak-tight wrapping. 
except as described in paragraph (c)(S) 
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 
ashestos 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 ~ 01.152. 

(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. stored. disposed of. or 
reused without disturbing or damaging 
the RACM. 

(ii) The component is encased in a 
leak-tight wrapping. 

(iii) The leak-tight wrapping is labeled 
according to § 61.l49(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 materiul and 
ensure that it remains wet until 
collected and contained or trented in 
preparation for disposal in accordance 
wi th § 01.150: and 

(ii) Carefully lower the materilll to the 
f:round and floor. not dropping. 
throwing. sliding. or otherwise damaging 
or disturbing the material. 

(iii) Transport the materiul 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 paragraphs (c)(ol) and 
(c)(J)(i)(EJJ(J) of this section need notue 
...... etted. 

(7) Whcn thc temperature at the point 
of welting is below 0 ·C (32 OF): 

(i) lne owner or operator need not 
comply with paragraph (c)(:!)(i) and the 
wetting provisions of paragraph (c)(3) of 
this section. 

(ii) The owner or operator shall 
remove facilaty components containing. 
coated with. or covereu with RACM as 
units or in sections to the maximum 
extent possible. 

(iii) During periods when wetting 
operations are suspended due to 
freezing temperatures. the owner or 
operator must record the temperature in 
the area containing the facility 
cnmponcntll at ti,e !J~!lillnlnN. middlu. 
and end of each workday and keep doily 
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 fur at leost 2 years. 

(8) Effective 1 year after promulgation 
of this regulation. no RACM shall be 

_ 8tripped. removed. or otherwise handled 
or disturbed at a facility regulated by 
this section unless at least one on-site 
representative. such as a foreman or 
management-level person or other 
authorized representative. trained in thc 
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. welling. local exhaust 
ventilation. negative pressure 
enclosures. glove-bag procedures. and 
High Efficiency Particulate Air (HF-PA) 
filters: waste disposal work practices: 
reporting and record keeping: and 
asbestos hazards and worker prntection. 
Evidence that the required training has 
been completed shall be posted nnd 
mode a~'ailable for inspection by the 
Administrator at the demolition or 
renovation site. 

(9) For facilities described (n 
paragraph (0)(3) of this section. 
adequately wet the portion of the 
fucility thLit contains RACM during the 
wrecking operation. 

(10) If a facility is demolished by 
intentional burning. ull RACM including 
Category I and Category 11 nonfriablc 
ACM must be removed in accordance 
with the NESHAP beforo burning. 
OILUNG COOE 6S60-SIHoI 
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NOTIFICATION 01" OEHOLITIOH ANO RENOVATION 

-- -. -

'I opcrAt.or pro)ec~ Postmark OatA Received NotificatioQ • 
.-- -'I. Ti'r!:: (I~' t,;·)TIFICATION I O-o(I~lnAl R-R ... i •• d C-C"ncelled ,. 

II. f ' At" ! 1.11·Y 1 Nf'OlU4J\TIOH C 1.(-n\,' Y """MIt, c.tlGwal C\lft\.,..Cl.ut. "noS 0\.1,.( ~ ... , .,",. I 

uWNER NAH£ : 

I Ad~(<<!,66i. 

, : ~ t. \' • I St.At.a. :ipc , , ------
,: .. ,\,. r t'.~ •• : :r.l. 

REHOVAL CONTRACTOR: 

Ail·Jre"ttt . . 
0:'1 :y : I SLa~'" lip. 

Cnr.L:a'-cc Twl. 

OTIlEk OPt:AA'!'OR, 
- --

Ad .lf r."" 
Cll{. I St."t. •• Zip' 

ContAct. ~l. 

III. TYPE Ot-- OPERATION ( D-Oemo Oo()rder.,d Demo R-R.,no"atlon E-Cm.r.R.nov.~!on ,. 
IV. 15 a.::S£STOS PRESENT? t V.,./Ho I 

V. FACILITY DE5CRIPTION ( Incl~de buildlnq name, number and t loor or roo.a nn ..... r I 

° 1 
Oldq H ....... ' 

A4drelt.;c 

Cit.y. I St.Atll' County. 

Sit .. Lo>c~t.l ")n. 

I .. . JL ld i "q :a.XII. 

I • 01 Floor •• Aq. ln VaarMS 

I' 
f're.en'!,. Use. I Prlo,. U&." 

VI. f~OCEOURE, INCLUDING Al{AJ.. Yl- ! CAL METHOD, II" APPROPRIATE, USED TO DcrI!:CT THE PR!:SENCl!: 
I OF A~nEZTOS -HATERIAL: 

VII. A?FROXlKATE kHOUNT OF IIont,.lable 
ASB:::S-rCS, INCL~OrNG: A.cbe" t.O 8 

K4t..c~IIl IIOr. Indicata Onir. ot 
I. Rc:<j., 1 Q t.ed "C" r.o be remove':l IU.CH To s.. R.eaoved He .aue OII'II&D C. 8e 1 0-1 
2- Cat e ~ .. ur1 1 "CN Not. RecIIIO., ctd To Ba 
). Cat"qory 1: "CN 1I0r. R~ved Removed CAt. I Cat II UMIT 

".p,,: I t.nn: • tA •• 
Surface Area Sqnl &q •• 
I ·.H. k.i\~H 01: .'0.: 111 t V C<.:nptl,,~nt. CUrLe Cu ., 

VIII. ;;CHEOUI.£O DATES ASOESTOS R!:HOV~ '_/DD/VT) st. .. rt.c COIVpler.. , 

IX. SCUEDUUO DATES DEHO/RENOVATION ,KH/DD/TT) St.£Lr.. Coapl"r.., 

·,n tlliC .llion of OemolitiO!1 .3nd Renovation 
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NOTIFICATION OF DEMOLITION MID R£NOVATION loonunu<td, 

( <::: ~ X.DESCRIPTION OF PLANNED D~HOLITION OR RENOVATION WO~, AND tu:TIIOD(SI TO DE USED: 

XI. DESCRIPTION OF WORK PRACTICES AND ENGI~ERINC CONTROLS TO BE USED TO PREVENT 
~KISSIONS OF AS8~STOS AT THE DEHOLITIOH AND RENOVATION SITE: 

XII. WASTE T~SPORTER 11 

N ...... 

Adtlr" ... 

C~ty. 1 St.at.e. Elp. 

Cont.act. Person. Telephone. 

WASTE TRAHSPORTf:R t2 

NA"'." 

Addrece. 

c .. ty. I St.ato. lip. 

Cont.act Pertlfon, 'hol.phone. 

XIII. WASTE DIS?OSAL SITE 

N ........ 

Locotl.or.I 

CLty. 1 St.4t.al lip. 

Tolephone. 

XIV. IF DEMOLITION ORDERED B,{ A GOVERNMENT AGENCY, PLEASE IDENTIn- THE AGENCY BELOW: 

:(- w_. 1 TU;l •• 

A.:thority. 

Date of Order (M/DD/n,. I Oat. Orderod to 8~in IItH/OO/fY,. 

XV. FOR EMERGENCY RENOVATIONS 

OLto And Mour of am.rq.n~y ItcH/DO/YY, • 

Oeacriptlon of th .. Sudden_ Unerpec~ed !ven~J 

ErplanatJ.on et how t.n·. avenC c4ua.d uncate condit.loa. or _uld CGuae equip_nt. damaqe 
or an unreacon4ble fin.ne .... l burden. 

XVI. DESCRIPTION OF PROCEDURES TO 8~ FOLLOWED IN -THE EVENT THAT UlIEXP~CTED ASB£SXOa IS 
FOUND OR PftEVIOUSLY NONFRIABLE ASBESTOS 
OR REDUCED TO POWDER. 

MATERIAL BECOKES CRUKBLED, Pl1LVERUl:D4 

XVI. I CERTIFY THAT AN INDIVIDUAL TRAINED IW THE PROVISIONS OF TillS REGULATION (40 CFR 
PART 61, SUBPART HI WILL BE ON-SITE: DtrRINC THE DEHOLITION OR RnlOIIATIOH AND -l:VI-D!:!ilC 
THAT THE REQUIRED TRAINING BAS WV-EN ACCOKPLZ$W!:D BY THIS PERSON Wll.L Be Ava n ,un II!; 
FOR INSPEC~ION DURING NORMAL BUSINES5 HOURS. -( RoQuire-d 1 ]"ear afcex promulga.cionl 

( Siqnacur-o of OI.rner/operacorl (tnce I 

XVII. I CERTIFY TIfAT THE ABOIIE INFORJ.U.TIOO IS CORRECT. 

(Siqna~ur-e of OI.rner IOperacoC! (Oo't.., 

Figure 3. rlot,ficdtioQ of Ocmol1t~on ana Renovation 

... UNO COOE eS60-SIH: 
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9 . S.:ction G1.H8 is redesignated as 

§ 6:.].10 and is amended by revising 
lIara~ruphs (a I. tlw introductory text of 
(hI. purugrnph (h)(2). lind purllgruph (d) 
to reud as follows: 

§ 61.146 Standard lor spraytng. 

(a) For spray-on application on 
huildings. structurcs. pipes. and 
conduits. do not use material containing 
more than 1 percent asbcstos as 
determined using the method specified 
in appl!ndix A. subpllrt f. 40 CFR part 
763. section 1. Polarized Light 
Microscopy. l!XCept as provided in 
paragr .. ph (c) of this section. 

(II) For spray-on application of 
materials that contain more than 1 
percent asbestos as determined using 
the method specified in appendix A. 
subpart F. 40 CFR part 763. section 1. 
Polarized Light Microscopy. on 
equipment and machinery. except as 
pruvided 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 
lIutside 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)(8) are added to read as follows: 

§ 61.147 Standard for fabricating. 

(u)' •• 
(1) Discharge no visible emissions to 

the outside llir from any of the 
operations or from any building or 
structure in which they are conducted or 
from any other fugitive sources; or 

(2) Use the methods specified by 
§ 61.152 to clean emissions containing 
particulate asbestos material before 
they escape to. or are vented to, the 
outside nil'. 

(3) Monitor each potential source of 
asbestos emission!! from any part of the 
fabricating facility. including air 
cleaning devices. process equipment. 
and [JUildings that house equipment for 
material processing and handling. at 
least once each day, during daylight 
hours. for visiule emissions to the 
outside air during periods of operation. 

he monitorinR shall ue by visual 

observation of at least 15 !leconds 
duration per source of emissions. 

(") tn:tpect each air cleaning device ot 
lellst OnCl! eflch week for proper 
operation and for changes thot signal 
the potential for malfunctions. including. 
to the maximum extent possibll! 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 . 
in!!pected 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) R2cordkeeping plan. 
(5) Maintain records of the results of 

visible emission monitoring and air 
cleaning device inspections using a 
format similar to that shown in Figures 1 
and 2 and include the following: 

(i) Date and time of each inspection. 
(ii) Presence or absence of visible 

emissions. 
(iii) Condition of fabric filters. 

including presence of any tears. holes. 
and abrasions. 

(iv) Presence of dust deposits on clean 
side of fabric filters. 

(v) Brief description of corrective 
actions taken. including date and time. 

(vi) Daily hours of operation for each 
air cleaning device. 

(6) Furnish upon request and make 
available at the affected facility during 
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. 

(8) Submit quarterly a copy of the 
visible emission monitoring records to 
the Administrator if \'isible emissions 
occurred during the report period. 
Quarterly reports shall be postmarked 
by the 30th day following the end of the 
calendar quarter. 

11. Section 61.150 is redesignated as 
§ 61.148 and revised to read as follows: 

§ 61.148 Standard '01' Insulating matenats. 

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 insulat ing 
materials regulated under § 61.140. 

E. Section 61.151 is redesignated as 
§ 61.149 and is amended by revising 
paragraphs (u). (b). introductory text of 
(c), (c)(q (ii) and (iii). and (c)(2). nnd 

lidding new parllgraphs ld) through (f) to 
read as follows: 
§ 81 . HV Standard fO( wa.le dtapoaat for 
•• ~.IO. mtll •. 

(ft) Dc!poslt allalibestoB-containing 
waste material at a waste disposal site 
operated in accordunce with the 
provillions of § 61.15-4; and 

(b) Discharge no vi'sible emissions to 
the outside air from the transfer of 
control device asbestos waste to the 
tailings conveyor. or use the methods 
-speCified by § 61.152 to clean emissions 
containing particulate asbestos muterial 
before they escape to. or are vented to. 
the outside air. Dispose of the asbestos 
waste from control devices in 
accordance with § 61.15O(a) or 
paragraph (c) of this section; and 

(c) Discharge no visible emissions to 
the outside air during the collection. 
processing. packaging. or on-site 
transporting of any asbestos-containing 
waste material. or use one of the 
disposal methods specified in 
paragraphs (c) (1) or (2) of this section. 
&s follows: 

(I)" " " 
(ii) Discharge no visible emissions to 

the outside air from the wetting 
operation or use the methods specified 
by § 61.152 to clean emissions 
containing particulate asbestos material 
before they escape to. or 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 "F). 
as determined by an appropriate 
measurement method with an accuracy 
of ± l"C (± 2 "F). During periods when 
welling operations are suspended. the 
temperature must be recorded at least at 
hourly intervals. and records must be 
retained for at least 2 years in a form 
suitable for inspection. 

(2) Use an alternative emission 
control and waste treatment method 
that has received prior written approval 
by the Administrator. To obtain 
approval for an alternative method. a 
written application must be submitted to 
the Administrator demonstrating that 
the following criteria are met: 

(i) The alternative method will control 
asbesto~ emissions equivalent to 
currently required method~. 

(ii) The suitability of the alternative 
method for the intended application. 

(iii) The alternative method will not 
violate other regulutions. 

(iv) The alternative method will not 
result in increased water pollution. land 
pollution, or occupational huards. 

(d) When waste is trun,ported by 
vehicle to u disposal site: 
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(1) Mark vehicles used to transport asbesto!l<m1taining waste matcriul ia 
tlsucsto~-containing waste material delivered to the di!lposal site. 
during the loading and unloading of the (e) For all aGbe!ltos-containing waste 
Wl\stc so !hat the signs arc \·isible. The material transported off the facility :lite: 

arkings must: (1) Maintain asbestos waste .hipmcnt 
(i) 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 legend. following infol'llWltiol\: 

(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 seGerator. 
format signs specified in 29 crn (ii) The name and address of the local. 
1910.145(d)(4) and this paragraph: and State. or EPA Regional agency 

(iii) Display the following legend in responsible for administering the 
the lower panel with letter sizes and asbestos NESHAP program. 
styles of a visibility at least equnl to (iii) The quantity of the IISbestos-
those specified in this paragraph. containing waste material in cubic 

meters (cubic yards). 

legend 
oANqD 

ASBESTOS DUST HAZARD 
CANCER AND LUNC DISEASE HAZARD 

Aulhuri:r.ed Pe.n;onnal ODly 
Notation 

2.5 em (1 inch) Sane Serif. Cothic or Block 
Z.S em (1 inch) Sans Serif. Cothlc or Block 

1.9 em W. inch) Sana Serif. Cothic.ar Block 
14 Point Cothie 

Spacing between any two lines must 
be a least equal to the height of the 
upper of the two lines. 

(2) For off-site disposal. provide a 
copy of the waste shipment record. 
described In paragraph (e)(l) of this 
ection. to the disposal site owner or 

rator at the same time as the 

(iv) The name and telephone nomber 
of the disposal site operator. 

(v) The name and physical site 
lllcation of the disposal site. 

(vi) The date transported. 
(vii) The name. address. and 

telephone numbet' of the transporter{s). 
(viii) A certification that the contents 

oC this consignment are Cully and 
Jlccurately described -by proper shipphlg 
name and -are-claasWed. packed. 
marked. and labeled. and are ill all 
respects in proper condition for 
transport by highway according to 
applicab~ intemational aDd government 
regula tions. 

(2) FOl'waste shipments where a copy 
of the waste shipment record. signed by 
the owner or operator of the desiJ:nHted. 
disposal site. ;s not received by the 

waste generlltor within 35 duys of the 
date the waste WlIS accepted by the 
initial transporter. contact the 
transporter and/or the owner or 
operator of the designated disposal site 
to determine the status of the waste 
shipment. 

(3j Report in writinl to the iocat. 
State. or EPA Regiond office 
responsible for adcninillering the 
asbestos NESHAP program Cor the 
waste generator if a copy oC the waste 
shipment record. signed by the owner or 
operator of the designated waste 
disposal site. is not received by tbe 
waste generator within 45 days of the 
date the waste was accepted by the 
initial tranapor1er.loclude In the report 
the following information: 

(i) A copy of the waste shipment 
recotd for which. oonftmaa·tioA of 
dellvuy wJUl.llOlreuived. and 

{il) A cover letter slgned by the waste 
lenerator-explaia.iog the efforts taken to 
locate the asbestos waste shipment and 
the .re.ults of those efl'0!U. 

l4) Retain a copy of aU waste 
shipment records. including a copy of 
the wate lIirlpmen1 record signed by the 
llWUcr·or operatord the designated 
wute diapo .. l site. for atJeast 2 years. 

(n Furnish upon request, and Make 
available forinspec&Q by the 
AdminislrHtor. an records required 
.uader tbill eectioR.. 
IIII.1JHQ COO( ~ 
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tJo rl< site name ana malling aadress Owner's name Owne-r's I telephone no. 

Operator's name ana address Operator's 
telephone no. 

,-las te d i sposa I site (WOS) name, WOS, 
mailing address, and physical site phone no. 
location 

!-lame, and addres s of responsible agency 

uescrjption bf materials 6. Containers 7. Total quantity 
No. Type m3 (yd3) 

Special handling instructions and additional information 

CPER~TDR'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. 

Printed/typed name & tHle Signature Month Day Year 

Transporter 1 (Acknowledgment of receipt of materials) 

printed/typea name & title Signature Month Day Year 

Address and telephone no. 
.-' 

Transporter 2 (Acknowledgment of receipt of materials) 

Printed/typea name & title Signature Month Day Year 

Address and telephone no. 

Discrepancy indication space 

Waste disposal site 
owner or operator: Certification of receipt of asbestos materials 

covered b~ this manifest exceQt as noted in item 12. 
Printea/typed name & title Signature Month Day Year 

(Continued) 

Figure 4. Waste Shipment Record 
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INSTRUCTIONS 

~aste Generator Section (Items 1-9) 

1. 

3. 

.1. 

5. 

Enter the name of the facility at which asbestos waste is generated and 
the ' address ~here the facility is located. In the appropriate spa~es, 
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. 

Enter.the name, address, and physical site location of the waste 
disposal site (WOS) that will be receiving the asbestos materials. In 
the appropriate spaces, also enter the phone number of ~he WOS. Enter 
"on-site" if the waste will be disposed of on the generator's property. 

Provide the name and address of the local, State, or EPA Regional office 
responsible for administering the asbestos NESHAP program. 

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): 

OM - Metal drums, barrels 
OP - P-lastic drums, barrels 
SA - 6 mil plastic bags or wrapping 

7. Enter the quantities of each type of asbestos material removed in units 
of cubic meters (cubic yards). 

8. Use this space to indicate special transportation, treatment, storage 
or disposal or Bill 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 
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l'--~:~nsoo rtcr ~ccti:n (Items 10 6 11) 

10. & 11. Enter nlxe, address, and telephone nu~ber 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 thi s form. 

Oisposal Site Section (Items 12 & 13) 

12. The authorized representative of the WOS must nate in this space any 
discrepancy between waste described on this manifest and waste actually 
received ~s well as any improperly enclosed or cont4ined wdste. Any 
rejected materials should be listed and destination of those materials 
provided. A site that converts asbestos-containing waste material to 
nonasbesto$ material is considered a WOS. 

13. The signature (by hand) of the authorized WOS 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 
sh i pment. 

NOTE: The WDS must retain a completed copy of this form. The WOS must 
also send a completed copy to the operator listed in item 2. 

Figure 4. Waste Shipment Record 

BILUHG COOt 6~c;.5G< 
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1.1 ~;ediCln (i1.1!i:! IS reliC!signilh:d ilS 
§ tol . 15U itnd is n·\· isl·J t" rcad .15 

,lIews: 

61.150 StandOlrd for waste dIsposal for 
manufacturIng. fabricatIng. demolition. 
renovation. and spraying operations. 

E'Il.h IIwn,'r or operator of any source 
(;uvcred und(~ r the 'provisions of 
§§ fil.1H. 61.115. 61.146. and 61.147 shall 
cum ply with the following provisions: 

(a) Dischargl! no visiule emissions 10 
t~H: I/ulsirll: air during the colleclion. 
l'.ul:l·ssillJ:( (including incineration). 
J1iH;k .. gin~ . ur trallspurling of Hny 
.Ishcslus-conl •• ining wllste malerial 
~l:I\I!r:th!d tty Ihe! source. ur use one of 
Ihl' clllissilln cOlltrol und waste 
trt!;etnu:nt methods spl:cified in' 
paraHruphs (a) (l)through (4) of this 
SI!(:liun. 

(I) Adcquiitcly wct asbe:::tos
c:lJntilining wasle malerial CIS follows: 

Ii) Mix control device IIsbeslos waste 
to f,1(1n a slurry; lidequately wet other 
ushcstos-containing waste malerial; and 

(iij Dischar!:c no visible emissions to 
tht! outside air from 'collection. mixing. 
wl!lting., and handling operations. or use 
the methods specified by § 61.152 to 
clean emissions containing particulate 
usuestos malerial before they escape to. 
or ine vented to. the outside air; and 

'(iii) After welting. seal all asbcstos
nHtining waste malerial in leak-tight 
nl<liners while wet; or. for materials 

Ihilt will not fit into containers without 
additional breaking. put malerials into 
h:;;k·light wrapping; and 

(;~ I Labd the containers or wrapped 
OIateri ... ls specified in paragrllph 
(li II 1 )iiii) of th is section using warning 
lauds slJl!cified by Occupational Safety 
and Health Slandards of the Deparlment 
lIf ulUor. Occupational Safety lind 
I h'allh Admin istration (OSHA) under 29 
CFR 1!HO.lOO1( ;/(:!) or 19:!6.SB(k)(2)(iii). 
The~ laLel;; sha ll be printed in lellers of 
slIfficil:nt S;2.<' :lnd cuntrast so as 10 be 
.. e· ... lil~ · ",silile a nJ h·~iblc . 

(v) rur a'Le~los·conlaining waste 
mall'ridlto lll! Iransported off Ihe facility 
s ite. I;;llel conta iners or wrapped 
mnlerials with the name of the waste 
.,:encra lor <lnd the location a t which the 
wasle W;IS genl'rated. 

(2) Proce's~ ilsbestos-conlaining Wiest !: 
nHiteriallOl", r.lInfrt.tble furms as 
fulluws: 

(il Form all asbes tos-containing was tl! 
malerial into nonfr i.lLle pellets or olher 
sh ;lp~s : 

(ill Oisc:hilrge no visible emiss ions 10 

the outside air from collection Slid 
procl!s s i Cl~ upc: r<tl ions. inclu<iinl! 
incilwratlon. or usc the method specified 

§ 01.152 lu c1l!an emissions 
nl .ll lli llf( 1';lrtlc"I ... It: asLestos mllteri." 

Lefore th<'y escilpc t(). or ;tre ~'elltcd to. 
the outside iJir. 

(J) For f"cilitics demolished where the 
I{ACM is not removed prior to 
demolition according to ~ § 61.145(c)(1) 
(i). (ii). (iii). and (iv) or for facililies 
demolished according to § 61.145(cj(9). 
adequdlely wet asbestos-conlaining 
wnste malerial at all times aftcr 
demolition and keep wet during 
handling and loading for Iransport to a 
dispnsal site. Asbeslos-conlaining wasle 
nt;ltc:rials covered hy this paragraph do 
lIot have to he sealed ill leuk·tisht 
t:unt .. iners or wrapping but may be 
transported and disposed of in bulk. 

(~) Use an a\tenuttive emission 
cuntrol and wasle Irealment method 
that has received prior approval by the 
Administrator according to the 
procedure described in § 61.149(c)(2). 

(5) As applied to demolition and 
renoviJtion. the requiremcnts of 
pilTagraph (a) of this section do not 
ilpply to Category I nonfriable ACM 
was Ie and Calegory II nonfriable ACM 
wilste that did not become crumbled. 
pul\·erized. or reduced to powder. 

(b) All asbestos-containing waste 
malerial shall be desposited 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 
converls RACM and asbestos
conlaining waste material into 
nonasbestos (asbestos-free) material 
according to the provisions of § 61.155. 

(3) The requirements of paragraph (b) 
of this section do not apply to Category I 
nnnfriable ACM that is not RACM. 

(c) Mark vehicles used to transporl 
iI!ilieslos-conta ining waste malerial 
during Ihe loading and unloading of 
wilste so thai the signs are visible. The 
markings must conform to the 
requirement:! uf § § 61.149(d)( I) (i). (ii). 
and (iii). 

(d) For all asuestos-containing waste 
materialtransporled off Ihe facility site: 

(1) Mdinta in waste shipment records. 
using a form similar 10 that shown in 
Figure 4. and include the following 
information: 

(i) The name. address. and telephone 
number of the wasle generator. 

(ii i The name and address of the loca\. 
Slilte. or EPA Regional offic£' 
responsible for administering the 
asbestos I'!ESHAP program. 

(iiil The approximate quanlity in cubic 
mclers (cuLic yllrds). 

(i\'1 The name and telephone numuer 
of the disposal site operator. 

(vi The name ar.d physical s ite 
locution of the disposal site. 

(\' j I The date tmnsporled. 

(vii i The n' llne. IIddres6. lind 
telephont' ntlmuer of the trllnsporter(s). 

(\'iiil A certificalion thatlhe contents 
of thi:! c,'nsicnment are fully Bnd 
accuratl·ly described by proper shipping 
name and a re c1dssificd. pllcked. 
marked. and labcled. and are in all 
respects in proper condition for 
transport hy highway according to 
applicable inlernational and governmenl 
regulations. 

(2) Provide a copy of the waste 
shipment record. described in paragraph 
(diP) of this section. to the disposBlsite 
owners or operatoT9 al the same time as 
the asbeslos-conlaining waste material 
is d<,livered to the di:lposal site. 

(3) For wilste shipmenls where a copy 
of the waste shipment rccord. signed by 
the owner or opera lor of the designated 
disposal site. is not received by the 
waste generalor within 35 days of the 
dale the waste was accepted by the 
initial transporter. contact the 
transporter and/or the owner or 
operalor of the designated disposal sitc 
to determine the status of the waste 
shipment. 

(4) Report in writing to the local. 
Stale. or EPA Regional office 
responsible for administering the 
asbestos NESHAP program for the 
waste generator if a copy of the waste 
shipmenl record. signed by the owner or 
operator of the designated waste 
disposal sile. is not received by the 
waste generator within 45 days of the 
da Ie 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 letter signed by the waste 
generalor explaining the efforls laken 10 
locate the asbestos waste shipmp.nl d.od 
the results of t~ose efforls. 

(5) Retain a copy of all wasle 
shipment records. including a copy of 
the waste shipment record signed by the 
owner or operator of Ihe designated 
waste disposal site. for al least 2 years. 

(e) Furnish upon request. and make 
a\'ailablt! for inspection by the 
Administrator. all records required 
under this section. 

14. Sl!ction 61.153 is redesignated all 
§ /iLlS 1 and is amended by revising the 
introductory text. paragraphs (0)(2). 
(a1(4). und (b)(3). and adding parugraphs 
(dl und (c) to read as follows: 

§ 61. 15 t Standard for tnactivo waste 
dlsposat aUea lor Bsbo.toa mill. and 
manufacturing and fabrIcatIng operation • . 

Each owner or operator of any 
inaClive wasle disposal sile that was 
operalcd hy sources covered under 
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§ ~ t: 1.112. 61.tH. or tll.H7 Ilnd rt!ccil:cd 
dt!PUdits of u:lLJcstos-contlJining wustc 
fIliltcrial Rl:nerated by the sources. shall: 

(a I . . . 
(2) Cover lhe asbestos-containing 

waslc matcrial with IItleust 15 
cl'nt:mt:tcrs (0 inches) of compltclt:d 
IlIlnHshclltn!l-conluining muteri<il. and 
H'-lOW und mainlui!l 8 cover of vegetution 
UII tilt: urclI uJequute to prevent 
c' 'POS'JrC uf the ashe!ltos-contuining 
wOlste material. !n desert urea .. where 
vegetation woul" bc difficult 10 
maintilia. at l.:ast 8 additional 
ct~ntimetels (:I inche:s) of wdl-graded. 
nOIl'lslJestoll crushed rock may be 
pl.Jct!d on top of Ihe final cover instead 
cf v~g'!tat i()n and maintained to pre\'ent 
emission!l: or ' 

(4) For i!'uctive w:t:;tc disposalsitc:I 
for asbestos tailings. a resinous or 
petroleum-h:l!lfld dust suppression agent 
that eiit!<:tively hinds dust to control 
surfilce air emissions nlay be used 
instcad oi thO! methode in paragrapha (a) 
(1). (2). and (3) of this section. Use the 
agent in the manner and frequency 
recommended f.,r the particular 
aghe:ltQs tuilL'lgs by the manufllcturer of 
the dust suppression agent to achieve 
and maintain dust control. Obtain prior 
written approvl:lt of the Administrator. to 
use other equully effective dust 
suppressifJn agents. For purposes of this 
p.!ragraph. any used. spent. or other 
waste oil is not considered a dust 
suppres:lion agent. 

(lJ) • • • 
(3) Wh~n rcq'Jesting a dt!ti!rmination 

on whetht!r a natural barrier adequately 
d~t'!rs public access. supply information 
enabling the Adm.inistratof'to determine 
whether & fcnce or a nutural barrier 
udequat.:ly dl!tcrs access by the general 
public. 

(d) Notify the Administrator in writing 
III 1~3st ",5 ddys prior to excavating or 
otht!rwis~ llis \arl;ing any 8S~5tos
containing wa:.te mal~rial that has been 
depOSited at a wailte disposal Bite under 
t~is section. and follow the procedure:! 
specified in the notification, If the 
f!xca\'atio:l wllIlJegin Oil a dute olher 
Ibl!1 the or.!! con!a ined in the original 
notice. notice of the new start date niest 
l:e provid~d to thc Administrator ut 
least 10 working dayo beforc excavation 
bcgins and ir. no cvenl shldl excavotiun 
IJcgin earlier than the date specifiod in 
I~e original no!ification . Incbde the 
f.;lIowing informiltion in the nolice: 

(1 I Schedu!e.1 starting and completion 
d:!:!!!!. 

(:!j \{C3!1Cn for disturhillg the waste. 
(3) Procedures to be used to control 

,' miSSIOns during the f!l(cavalion. 

storagc. traruport. and ultimate disposal 
of till! el(covutcd Hsbestus·containing 
Wlltite material. II dec:mcJ neccssory. the 
Administrator muy reqoire changcs in 
the emission control procedures to be 
used. 

(<t) Location of any temporury storage 
site Hnd the final dispo!lal aite. 

(el Wilhin 60 dilYs of II lite bt:cominR 
inactive and after the effective dsta of 
thill lIubpilrt. record. In accordonce with 
State law. Il notation on the deed to the 
(ucili!y property and on IIny other 
instrument that would normdlly be 
examined during it title Kcarch; this 
llutlJtion will in perpetuity notify any 
plltential purchaser of the property that: 

(I) The land has been used for the 
disposal of asbestoa-(;ontaining waste 
malerial: 

(2) The survey plot and record of the 
location and quantity of asbestos
containing waste disposed of within the 
dis:>osal site requircd in ~ 61.154(1) have 
been filed with the Administrator; and 

(3) The site is subject to 40 ern part 
61. subpart M. 

15. Section 61.154 is redesignated as 
§ 61.152 and amended by removing 
paragraph (a)(1)(i). redesignating 
paragraphs. (a)(l)(iiHiv) as paragraphs 
(a)(l)(i)-(iii). redesignating paragraph 
(b)(;!) as paragraph (b)(3), revising the 
introductory text of paragraph (II) and 
paragraphs (b)(l) and (b)(3). atId adding 
paragraphs (a)(3) and (b)(2) to read as 
follows: 

~ 61.152 Alrdeanlng. 

(A) The owner or operator who uses 
air cleaning. as specified in § § 61.142(a). 
61.144(b)(2).61.14S(c)(3)(i)(B)(1). 
1i1.HS(C)(4)(ii). 61.14S(C)(11 )(i). 
G1.14t1(b)!2). 61.147(b)(2). 61.H9(b). 
f,1.H9(c)(1}(ii). 61.150(a)(1 Jlii). 
G1.1SO(a)(2)(ii). and 61.1SS(e) shall: 

(3) For fabric filter collection devices 
installc:d after January 10. 1989. provide 
ior easy inllpection for f.JUlly bags. 

(b) ••• 
(1) After January 10. 198~. if the use of 

fabric creates a fire or explosion hazard. 
or the Administrator determines that a 
fdbric filter is not fe~ible. the 
Administra!or may authorizc as a 
Rubstitute the use of wet cullt!ctors 
Jcsigncd to operate with a unit 
contacting energy of at least 9 .95 
kilopascals (40 inches wa!er gAge 
pressurej. 

(2) Use a BEPA filter that is certified 
to be at least 90.97 percent efficient for 
0 .3 micron particles. 

PI Thc Administrutor muy aUlhcrize 
the use uf filtering equipment other th<ln 
described in paragruphs (01(1) lind (bJlI) 
.,nJ (:!I of this acction if the owner or 
,lpCr<llor demonstratcs to the 

Adminbtra:ur'8 lIati~!ar.tion that It III 
eq~li\·alt:lIt to the dCIIc:ribed ~qulpmcnt ill 
fiI!erillH particula .. : asbestos IIHlterial. 

10. Sectiun 61.155 is rcdesigRllted al! 
~ 61.153 and aruwded by redesignating 
paragraphs (a){3) and (a)(.J) as 
puragraphs (a)(~) and (tl)(S). 
respectively. revising the Introduct\lry 
text o! parHgrapha (11-). (11}(4). und (u)(S) 
and rt:viliing parngr"phs (8)(2). (a)(4)(1i) 
and (iii). and (b). Rnd addIng paragraph 
(a)(3) to read as follows: 

§ 61.1 5J Reporting. 

(a) Any new source to wh:ch this 
subpart tlpplies (with thc exception of 
sources subject to § ~ 61.143,61.146. and 
61.1411). which has an initial startup date 
preceding the eiCcctive ·date of this 
rcvision. shull provide the following 
infomtation 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 shall be provided. 
postmarked or delivered. within 90 days 
of the initial startup date. Any owner or 
operator of an existing source shalt 
provide the following information to the 
Administrator within go daya of the 
effective date of this subpart unless the 
owner or operator of the existing source 
has previously provided this Information 
to the Administrator. Any chlUlges in th, 
infonnation provided by any existing 
source shall be provided to the 
Adminlstrlltor. pOlltmarked or delivered. 
within :10 days uftcr the {'.hange. 

(2) If a fabric filter dl.!vice is used to 
control emissions. 

(i) Thc airflow permeahility in m' / 
min/m2 (ft3/min/f12) if the fabric filter 
device U5CS 8 woven fabric. and. If thl! 
fabric is synthetic. whcthcr the fill yam 
is spun ur not spun: and 

(ii) If the fabric filter dcvice UllP.S " 
fcllt!d fahric. the density in g/m I (oz/ 
yd 21. th~ minimum thickness In 
millimeters (inches). and the airflow 
pcrmcability in m3/min/m- (ft3/min/ 
ft2). 

(31 If a HEPA filter is used to control 
emissions. thc ccrtified efficicncy. 

(4) Fur KourceB suhject to §§ 61.H9 
IIno 61.150: 

(iiI The average vulume of asbestos
cont"ininH waste ruaU!rial disposed of. 
mcasur,:o in OIl/day (yd'/doy): anJ 

(iii) The emiss.ion control mothodj 
u~cc.l in all stages of wu&!e disposul: and 

(Sj Fur 1I0l1I'C.:U subject to §§ 61.151 
lind fiLl 54: 
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Ill) The inf .. vmatio.I wII<!ired by 
p:lral:!raph (ul of this s4'cti.,n must 
w :clIOIilallY the infurmation required by 
~ (H .W . t\t:ti\'c w;lste disposal sites 
folllJjC,,:t t" ~ li1.1.:w 1111,,11 ab" comply 
\~'ith this p:o\"i.si(.\n. P.o<,dways. 
d"nloiiti,," "lid r"l~uv.:l;ion. ~prayinK. 
lind insuhlt:llq mat~rials are exempted 
(rl) : n the re'llIircments of § 61.10{a). The 
id.,onl<llion described in this scclion 
must ue rc:port.:d usinjj the format of 
Appl:ndi,. A IIC thi.; part a!l a g:Iide. 

17. S,:dion 61.1 ~6 is rf'dcsignatcd as 
!i ti1.!iil and dn!cnded by rc:vising the 
il1!rcd'~I: tor:,' te!!.t of § Gl.154, pari.lgraphs 
(o:! lI:IJ (d), nnd ;,ddin~ paragra;>hs (e) 
t::n:H~h (j) to read il!l follows: 

§ 5 t. 1 'i4 Star.dard fOf active wastot 
disp.;,nt sit~s . . 

f:;,,:h oWI;c:r or cI-'t'fI.!or of an ... (.tiv~ 
W3'i!t: disposal site thOlt r~ceives 
Hshr.5tu'I-cor,tainin;t wasle material ;r~m 
:I :;;;un:~ covl~red unJer § ~ tH.H9, til.ISO. 
... ~ Hi-ISS :.hall mc\~t !nl' rcqloir~mcnts or 
t!.i5 ~(TtiO": 

(:.) R ... th.:r than mec~ the no visible 
e:n::;si;.n r'!'I.!ir~mt!l1t of pllra~rnph (a) of 
troi!: ,;,·. : ti()f~ , :It (h.' end oi euch oJltmHin~ 
c!:ly. 0 : a! I~,,:;t (ORt:t! t!vcry 24·hot!r 
1'''1 •. ; ;! whi!~ the sltt! ia in continuous 
I; Jjl·:-•• t ion. thl' :I~: .. ·..;tos-I:olltaining 
W.Jstc matcridl tii,,: hilS been depollited 
ul th~' sitl! d ' lI'ing the operating day or 
Ireduus 2+-hour period shall: 

(11 Be co"'cre.1 with alleast '5 
(t:I~timeter;; (ii ilO.;hes) of cOOlpacti'd 
r" lOasb.:stOl:;-i:ontaining matnrial. or 

(:!) De covl!!'ed with It resinous or 
r:! troleutrl-bas~d dust suppression a~C'nt 
tl.a t effectivdy l.!inds dust and control:! 
\ . i:~J cms;on. Slich an agent-shalt ue 
I!:wd in the m;,nner and frequency 
r; 'commcnct:d for the particular dust by 
t! ·c dust sup~rcllsion agent malluf<lctvrer 
U achic"e .lOd maintain 'dust control. 
Other equa l:y effct:th.:e dust suppression 
A:~ell!" m.IY ht! lIs~d upon prior approval 
I .... th,· Alllllinistr:lt.'r. For purposes of 
I' . ;; 1' .• r.I:~raph. any used. :lPt!llt. or oth.'r 
\\ ·";I -.! oil is nut cllnsiJercd a <ill;;t 
,; .· pprcss itlll agent. 

(:I) : ~.I:h<:r thall r!\f!.~t the no vi5ible 
(' ;:I ; ss i~n !'equircment of parugrdph la) of 
th is sCl:tion. us~ ... n alt~mative 
l'lIIisliions controll~i!lhod that has 
f(!(:(;ivt:d prior wr itWn appro\'al t>y the 
{\(imin istrator ael-or,ling to thl! 
fho,-cdurclI dcscri!' .. ~d in § 61.149(e)(2}. 

It') F~r all ;I i ~.:sto!l-containing wadte 
n:a tl! r;al ro:celvcd. the owner or operator 
01 Iht' ;Il:tin: ""aste disposal site sh~lI: 

111 fl.1. ti llta ::l w:J~lc !lhi~mcnt rccorJs, 
us i'lH a r.,r", s im:lar 10 that 5),0'.\·n i:, 
~ ., ;ure 4. und .:1t.:1utlt: t!"l.: ft.llc\v;ng 
in f O f " ; :, IlIln : 

I II The II • • r.Ie . add;::'s , a n.:! 1.:1t· : ~hor,.~ 
fIIl:t:r oi Ih.' w •• s·(, J:"ncrat:lr. . 

(ii) The name. address. I.ntltdepbone 
num\;er of the transporter(s). 

(i ii) The quantity of the .ubestos
l:ontaining will'te material in cuhic 
meter:! Icubic yards). 

(iv) Th~ presence or irnprtlpcrly 
enclosed or uncovered waste. or any 
It:ihestos-i:ontaining wastc material not 
sealed in lead-tight containers. Report in 
writing to the local. StaIr.. or FJlA 
Rr.~ional office responsible for 
a,.I:ltinistering tile asbestos NP.s1 lAP 
rrngram for the w8!lte generator 
(,uentified in the waste shipment 
rcr.orcl). and. if different. the local. State. 
or EPA Regional office rcl'ponsible for 
.uimini!ltcrir.g the asbestoll NESHAP 
JlrII'lram for 'he disposal site. by the 
f,)il",\>"ing working day, thf! presence of a 
si2nificant amount of improperly 
cndosed or uncovered waste. Submit a 
coJPy of the waste shipment record along 
w:th the report 

(vI The d.ate of the receipL 
(.!) A~ ~ot)n as possible Ilnd no longer 

t~Hn JO days after receipt of the waite. 
$l'nJ a copy of the signed waste 
shipment r::cord to the waste generator. 

(:I! l'j>\ln discovering a discrepllncy 
between the quantity of waste 
d'~'iignated on the waste shipment 
r<!c.orJs and :he quantity actually 
n:ceived, attempt to reconcile the 
dic;crepancy with the waste generator. If 
the discrepancy is not rcstlh'ed within 
15 dcl~ s after receiving the wllste. 
immt:dilltely report in writing to the 
Inc<t!. State. Clr EPA Regional office 
rt!sptlnsihle for administering the 
asbestos NEStlAP program for tbe 
wa:>!e generator (identified in the waste 
shipment record). and. if diff~rent. the 
IUC<lI. State. or EPA Regional office 
rl!:;ponaible for administering the 
a~bestos NESHAP program for the 
Jisposal site. Describe the discrepancy 
a:ld attempts to reconcile it. Rnd submit 
a copy of the wallte shipment record 
altlnll with the report. 

(4) R~tllin 8 copy of all records and 
reports required by this parugraph for at 
I.'ast Z year8. 

If) !l.laintain. until closure. records of 
the location. depth and area. and 
quantity in cubic meters (cubic yards) of 
I\sl.!cstos-containing waste material 
within the disposal site on a map or 
dia<!ram of the disposal area . 

(g) Upon clo8ure. comply wi!.h all the 
provi:$ions of ~ 61.151. 

(h) Suumit to the Admini8'..rstor, UPOh 

c1l'~ure uf the facility, a copy of recurds 
cf asllt~st;)s waste disposal loc.1!ions 
It~d c;a.lntitics. 

(i) Furnisn UPOIl reo.; :lesl. anJ OJ.,!..e 
it\·;lil"t.:c during normilllJu.;illC!lS hou~s 
i,'r in~f1ec!iun by th.' Ad:ninistrator. all 
n:CC'rU 5 (o'fJuircu unJcr Ih is seclinn. 

(I) NutiFy the Administ:otor in wri1ins 
81 least 45 days prior to excavating or 
otherwise disturbing any a.beltos
containing waste material that hal been 
dc~positcd at a waste dispos.al site ano is 
covered. If the excavution will begin on 
a d:J:c other than the one conlaincd tn 
the ori!tinal notice. notice of tbe new 
start date mUlt be proltided to the 
Administrator at least 10 working daYI 
bc!ore excavation begins and in no 
event sh,,11 excavation begin earlier than 
the date specifit.>d in the original 
notification. Include the following 
information in the notice: 

(1) Sd!.:-duled starting and completion 
dales. 

(:!) RC3son for di~turbing the wllste. 
(J) Procedures to be used to control 

emissions d:J.ri!1g the excavation. 
s!orage. transport. and ultimate diapos ... 1 
or the ~x.i:avateJ asbestos-containing 
waste m;lt~ri:ll.lf d~cmed n~cesaary. the 
Administrator mlly require r.hange& in 
t!:e cnt!';sion control procedures to be 
us.~d. 

(4) Lo)4 :atiun of any temporary tltcrag~ 
!':!e Itr.d the final di'poaal site. 

Ill. Scctilln 61.155 is add~ to 5ubp.lrt 
fl.,! t.l rt!dci iii> foUows: 

§ 61.155 Standard fOf operation a that 
convert asbe~on!aining waste matcrVal 
Into nonasbestoa (asbecto .. kee) material 

Each owner or operator of an 
operation tbat convertil Mat and 
asbeslos-containing waste material into 

. n.:lnasbe:ltns (a~best~-free) material 
shaLl: 

(a) Obtain the prior written approval 
uf the Administrator to construct the 
facility. To obtain approval. the owner 
or opcr3tur shall provide the 
Administrutor with th~ followin8 
information: 

(1) Application 10 construct PUrsUlult 
to § 61.07. 

(2) In addition to the information 
r~quirements o( § 61.07(b)(J). a 

(i) De~criJjtion of wasle reed hanillill3 
and tcmpordrY storage. 

(ii) D,!scription of process operati1lg 
conditions. 

(iii) Description of the handling and 
temporary storage of the end product. 

(h:) Description of the protocalto be 
f01\owed when analyzing output 
matuiolls by transnuuion electron 
mil-wlicopy. 

(J) Performance te.t protocol. 
includinl! provisions for obtaining 
informalion required under paragraph 
(il) or t!lI~ section. 

PI Th,! Administrator may requ ir'! 
t~at a demonstrat ion of the prUCC!l5 Ioe 
performed prior to approval (If the 
u;lpl ie;, ' i;):l tu construct. 
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(b) Conouct n start·up pcrformance 
test. Test results shall include: 

(1) A detailed description of the types 
I/Id quantities of nonasllcstos matcrial. 

HACM. and usllestos-containing wasle 
IIIl1h:rial processeo. P..8 .• ssbestos 
cement prooucts. friuble asbestos 
insulation. plastcr. wood. plastic. wire. 
elc. Test feed is to include the full range 
of materials that will be encountered in 
actual operation uf the process. 

(2) Results of analYllCs. using 
pularizcd light microscopy. that 
ducument the asbestos content of the 
wastes processed. 

(3) Results of analyses. using 
trunsmissiun clectron microscopy. that 
document that the output materials arc 
fmc of asbestos. Samples for analysis 
arc to be collected as a-hour composite 
ssmples (one 200-gram (7-ounce) sample 
pcr hour). beginning with the initial 
introduction of RACM or asbestos
containing waste material and 
continuing until the end of the 
perfornlance tns!. 

(4) A description of operating 
parameters. such as temperature and 
residence time. defining the full range 
o\'er which the proc('ss is expected to 
operate to produce nonasbestos 
(asbestos-free) materials. Specify the 
limits for each operating parameter 
within which the process will produce 
nonasbestos [asbestos-free) materials. 

(5) The length of the test. 
(c) During the initial 90 days of 

opera tion. 
(1) Continuously monitor and log the 

opending pUrlIm<:tcrs identified during 
start-up performance tests that are 
intended to ensure the production of 
nonasbestos (asbestos-free) 9,utput 
matnrial. 

(~) Monitor input materials to ensure 
that they are consistent with the test 
feed materials described during start-up 
performance tests in paragraph (b)(l) of 
this section. 

(3) Collect and analyze samples. taken 
us Itl-day composite siimples (on.e 200-
gram (7-ounce) sample collected every a 
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 bi! used to analyze the 
output materiul for the presence of 
asbestos. During the initial OO-day 
period. 1111 output nwterillis must be 
IItufI:d oll-sitt: ullt il unul\"sis shows the 
material to be IIsbestos,'free or disposed 

of liS asbcstos-contatninH wllRte 
material according to ~ 61.150. 

(d) After the initial 90 days of 
opcration. 

(1) Continuously monitor and record 
the operatinlJ parameters identified 
during start-up performanco 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 § 01.150. or 

(ii) Recycled as waste feed during 
process operation within the estublished 
runge 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 200-gram (7-
ounce) sample collected every a hours of 
operation) of the output material. 
Transmission 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. 

(f) Maintain records on-site and 
include the following information: 

(1) Results of start-up performance 
testing and all subsequent performance 
testing. including operating parameters. 
feed characteristic. and analyses of 
output materials. 

(2) Results of the composite analyses 
required during the initial 90 days of 
operation under § 61.155(c). 

(3) Results of the monthly composite 
analyses required under § 61.155(d). 

(4) Results of continuous monitoring 
and logs of process operating 
parameters required under ~ 61.155 (c) 
and (d). 

(5) The information on waste 
shipments received as required in 
§ 01.154(e). 

(0) For output materials where no 
anlilyses were performed to determine 
the prcsence of asbestos, record the 

nama lind location of tho purchaser or 
disposal site to which the output 
material!! were sold or deposited. and 
the date of sale or disposal. 

(7) Rctain records required by 
porllsrsph (f) of this lactlon for atleust 2 
yean. 

(g) Submit the following reports to the 
Administra tor: 

(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 an6lyses of monthly 
product composite samples. 

(ii) A description of any deviation 
from the operating parameters 
established during performance testi% 
the duration of the deviation. and steps 
taken to COrTect 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 
contant. 

(iv) The information on waste 
disposal aclivitiell 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 reprocessed while all of the 
established operating parameters are 
being met. 

19. Section 61.156 is added to subpurt 
M to read os follows: 

§ 61.156 eron-reference to other 
asbestos regulations. 

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 01.155 of this 
subpart. These cross-refercnces are 
presented for the reader's infonnotion 
tlnd to promote compliance with the 
cited rCllulutions. 
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ZO. Section 61.157 i& addcd h) subparl 
M to rend as follows: 

contained in paragraph (bl of this 
scction shall be retained by tho 
Admir.istrutor and nol tran~fcrrl/d to Q 

Slole. 

(:!I Sc(;tion 61.1:;O(d)(-~) 
(3) S~clion 6t.lS1(C) 
(~) St!ction 8l.ts.:!(b)(3) 
(5) Soctlon 1I1.1M(d) 
(6) Sectlon 61.tS5(a}. 

§ IJ 1.157 Detegatlon of authorIty. 

(u) In delcgoting implcmentltlion and 
Imfarcemenl authority to a Stote under 
scction 112(d) of the Act. the authorities 

(b) Authorities that will not be 
delegated 10 States: 

(l) Section 61.140(c}(:!) 
IFR Duc. 00-26835 Flied 1I-1~9O; 8:45 IImJ 
8.WHQCOOE_ 

Agency 

FPA 

OSHA 

DOT 

T ABI.E 1.-CROSs·AEFERENCE TO OTHER ASBGSTOS AEGUl.A TIONS 

CfR cilation Comment 

4:1 CFR 763. Subpatl E. F .. _. __ ..... _ ••......•..•.. _ ... _ •.•. _ ...... _ ...•.•..•. __ ..•.... Requites schools .to Inspect 'Of asllestol and Implement response actions and 
IUbmit asbestOI mena~nt plans to SlAtaL Sp.lCtfiea ..... of aeertldtted 
inspectors. air .ar.1pling methods. 8nd waste dsposaJ prOCed<A'eo.. 

"0 CFR 427 ..... __ ... _ ...... _ ... __ . __ . _____ .• _ .•.... ____ ._. __ ._. ___ . Effluent Ilandatds .or asbestOl menu'act&.ting INree categoties. 
40 CFR 763. SubpMt G ._ .•.....•... _ ..• _. ___ •• _._. ____ . __ . ___ • __ ProttICU public employees pet1oun," .. asbestOl ' abah!,,",," work in Slates not 

• covered by OSHA 811beslOl SlAndard. 
29 CFR 1910.1001 _. __ ._ .. _. __ ... _____ ......•.. __ ._ ... ___ .• _. WOflIer p'otection me8soree-eng.neering contrOlS. worker training. labeijng. rcspl-

ratOfy prolection, begging 01 w85ta. 0.21/ex: ~ ftPOture IewI. 
::9 CfR t9::5.~8. __ .. __ . ___ •. ______ . ______ . ____ • Worker proteclion mMsur .. 'Of all conatruction won. n.oiving asbeslos. IncIucSlng 

damol;1>Or\ and r4lnovation-.. ork praClicas. won.er training. begging of waste. 0.2 
lice permISSible e.posure lavel. 

JO CFR 56. Subpatt 0 ___ ._ .. _ ... _____ ... __ ._____ Specifies e.cposuras limils. engineering controls. and r..--9IralOfy prOlection meas-

ure. 'or workar-s in surtace m.oel. 
30 aft 57. SuLopart 0. __ ... _____ . __ .... _. __ ... ________ .. SpedIk!8 •• posur. IimiIS. engineering controls.. and respiralOfy protec:tiof\ moasures 

.or worker. in underground mines. 
4:) Cf"R 171 and 172. __ .. _. ________________ Rolgulaies 11\8 transpaf18tion of asbe5IOS-<Onlaining _a51. malerial. Requires wasle 

containmeot and shipping 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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OCCUPATIONAL SAfETY AND HEALTII STANDARDS 
SUBPART 1- PERSONAL PRoncnvE EQUIPMENT 

. (Co4e of F-"'" RepIa~ nde 29. C'IaafMa' XVII. Put 1910, s.&,.rt I; 36 FR 
I~ May ~. 1911; &.IDC.&ecI aC 36 F1t 1510$. AUCIid Il, 1911; J1 fR 11131. 
Occobcr IS. 1911; ".~ .t 39 fR 13501. J .. 17. 197~; st .. d.,.d pnHmo. 
I"CY~ at .0 FR "9116. 0ct0Ita' 1(, 1978; aDCMed at ~ FR 5312. febn&ary 10. 19&-41 

I 

S"II"M~"""'" PN •• dI .. 
E ......... nt 

1191 .. 112 c-.a ... _ •••••• 
(A) ",,,,.uc-Hoft.~,, .. qalpe!MQt. 

tDCI·ad1nc ~ pcoC.ecU .. equiP"W" 
tor cr-. Cae.. bead. aad catNadu.. pro
LecUYe dcKhlDc. nIPIr&1or1 ~ aDd 
pnMcU ... abieIda aocl bania'I. Ibd be 
pnn1d.od. u.ed.. aDd. asaIDta1Ded La .. ..ai
I.u7 aDd ~ caad1UOG wbenftr It 
.. DeCaIaf7 bJ I'euaG of baanSI of 
PC'CI c • OC' enwtl"ocunmC. ctwmk'al bas
&rdI. pdWock&l has&rdI. otr awbcnklll 

ltrttaata CDcioua&end La a maaoer capa
ble at c:au&lnC lDJW7 otr ~, La 
tIM tUDCdoa at alii' pu& at &be bocb' 
U\rOuch ~ 'pb,leUoa otr pbrs-

'"" coataa. 
(b) .1'",plOC"~ .......... t. 

Wllcn ~ .. pnni4e UWb" o..a pro
,«"w eq~t. Uw ~ Ib&D be 
l'WCION'b'• to ....,.. tta ~. lit
c1udLac pcopcr malDtcN ....... aDd -.alta
doo at"lUCb equ1pmcat. 

Ie) ~ AU pu..ul- proCecttft 
~, ab&U be at 1&1. ~ &D4 
eoastrucUOQ loe- UM work to be pa'

tOlDWd.. 

Iln .. au Er ..... (-. .... , ... '-
(a) ~ (I) Prot.ecUw c,-. aDd 

t&ee eq"'pcncn' &b&Il be nquirel1 .~ 
theA t. • ~ probabWtT at In
JW7 «.hAt C&Q be: pnyaItecS b71UCb equip
ment. In IUCh ca-. ~ &b&I1 
Q:1&U eoaftt\1.cnU'l .n.Ua..blc t. trPe at 
pro(C'Ctor .u1t.&tMe (oe- the wort to be 
pcrlonn.d. &Dd cm~ IbaU '- .ueh 
protcct.on.. No Wlpcot«t..ed ~ IbaU 
ImotrinCI'I be aubJ«c1Ad to t. b.I..E:&rdouc 
en nroAln«1l&1 OOC\d1Uoa.. 8a1lAbM .,... 
~l.OnJ 1ht.11 1M P""1dect .n-. m&

~ oc ~ pnaant the h&a.ro1 
01 I\rtnc ob}cd.a. dan. Uqu1da. \.QJ w1ouoI 
rs..d lAUoa. 0(' • oom. ... ne "00 at ~ h.&.&
ard&. 

(2' ~ ... IbaIl IDeK &III follow
Lac CMlplmalll~: 

(t) ~ IbaU proride ......... pro-
&iecUoa ....... &be ~ buanII 
fo.- wbIdl Uaq .... cleetpaed. 

(0) 'IbIr IbalIbel'NaOftlolllr OOIDfoft.
&bIe wbca wont uadIr UN cSeetp"Ced 
ooadlUoG&. 

(Un 'lbIr IbaII Gt IIIUCb' aadlbaD DO& 
~ 1DCerf ... WUb &be awl He. 01 
the .......... 

(I'd ncr IbaD be danbI& 
(y, n.c,. IbaI1 be ~ of WDc 

dS&lnt~ 
(,1) 'lbq IbaU be ..aI7 d-neNe 

(1'tU ProWctonI .... lie ~ ... 
&All Ia I'OOIl npUr. 

(2' Pa!IGIIiA ................... u. 
... ol aor ... cCa.. ....... ~ ...... 
wbo an reqWn4 ~Uda.......,.. ...... 
"" ~.IM1l""~or.."... 
~ at oa.e of dI.e foIIowWIc ~ 

(J)~""~"'" 
IX'O'I1de ~ 00C'nGCi0a. 

UU 00uMI ~ C&Q ... WOC1I .... 
ooaecUw ~ wt~ .a., r1Itac 
UM t.4JU&tmen, at &be spaetec" 

(U1) <loQ'- tb.U a-q.o.a.&e comIO
u ... koMI mO'lIIl."1I bebloct Uw ~ 
~ 

(.) ~ proC.ecC.Qr .tI&D ... clflUnc:tIJr 
~ to t-.cU1C&t11 Went'Goeu.. aa.IT 
01 the DLt..DutacUlNr. 

(I) Wbal l1m1C&UGrw « ~qt""" 
&A lodlca'ec1 b7 the CD&AUlecWnr. tbq 
&b&I1 be \nLnanlu..cs 10 UM ww &ad C&l'W 

t.&.UQ to ... th&C cucb Uadtau- a.od. 
pnc.:audont &A ~ obMc M4.. 

(n ~ ~ t.Uuc. a.od. 
-.OC~focqc&A4I_~ 
I.h&U 1M in &OCOC'd.&ooc .Uh ~ 
H~ 8t&.od&n1 (Of" OcxupeUaneI tu:I4 
EducaUoo.&1 ~ &.ad hoe f"roC.-cf1oa. 
%.I1'.l-lNa. 

Ilt'''IU .... ,,~ .. Ie 1_ 
(&) ~ ~ (1) Ia Cbe 

coa&rol at &hoM accupeC1qne1 ....... 
cau.d lit brcatb.IDc air em'··"'I .. 
_Uh banal'" 4U&ta. foe-. ru... ....... 
..... ...-. IC)I'Q'I" otr "'*'" &be pd
III&I'J' obJecU... &ball be \Ie PI'ft'CII& at.
aa.a.pba1c coaCamlMUQa. -nu. abaIlbe 
HW'OIDpll.hed .. t .... .. ,...... ~ Ie
cqMcI cactoeuInc caaCl'ol =a ... (tor' 
cnmP .... cndoIun ftC ...... d .. t 01 &be 
opuaUoa, &'IIDIRI u410caJ 1"DCUe Hon. 
aDd aalMUtudoa of '- t.a.Idc 1UCeri&I&,. 
Wbal dedi .. C'GCiDeatnc CCIIIlI'cM an 
~ teu1bLa. or wbde ~ .... Wac SA
IUtu'*L ~ ,...,..lb.eJIbe 
UMd ~ \0 \be- foUowtDc ~ 
IIMaU. 

(2' R..oln~ IbIIl ........... 117 
&be ~ wt.. lUCIa ..... P.rns .. 
~ to ~ ChI a-IUa 01 &be 
~ '11M ~ abt.Il IW09We 
taw ~ wtuch aN apPkaWe &D4 
~t&bIe lotr the ~ lnc.eacIM. '11M 
_~ abt.11 be fM4)'W"u,,, fear &be 
a·.blktvHaC. &Ad ID&iawa.aoo. ol & ...... 
plratar)' ~ pc'OCI"aal .bIeb m..u 
lDclUde the ~ 0IICl1a0e4 In 
p&t't.CI'1Ipb (b) at uu. 8ecuaa. 

(21 nw ~ d1a11 _ &be pro.. 
YWa4~~Ia~ 
-- wtUl ~ aDd tnJaUIc· 
recetfttt. 

(II) ~ Ifw° .. ~ eo
~ .,.~ (., Wrtt&.Q ataDoIIa.r4 
oocratlDc ~ .. ~ the __ 
McUaQ &04 _ at ~ abA11 M 
..c.abUmecl 

(2) ~ Iha.D M ..&.cI."1I OIl 
the b&dA o( ~ \0 wbkb \be .... 
_1a~ 

(21 11w ~ IbaJl be ~ aoc1 
tnlDett l.q the ~ _ a( ~ 

LDd c.bcir Um.t\6doa&.. 
ICIIR---tl 

11 It.o 'l-44b4 41 dc\.I..d br " I'1l un. FebN
a.ry to. IIMeI 

111 1laopC~ ohaIl 1M ....... I.rly ct-.d 
..d d_L.c.l.ecL n..- u.ed by __ It-t 
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RESPIRATORY PROTECTION PROGRAM 

1.0 RESPIRATOR SELECTION 

%.0 

%.1 

11M OOHA ltande.rd ltate. that resplraton Iha1l tM lel~ed 
. aceotd~ to the type and c:ooeentratlon ot air c:ontamlnanbl to 
whldl wOC'k«1 are e~ed. and that ANSI zaS.2-1969 shall be used 
(OC' gU,ldanee In their selectlon. OSHA alIo ~tre. that resplra
tora approved OC' aeeepted by the National Institute CO(' Oeeup.
tion.al Salety and Health (NIOSH) OC' the Mine Sdety and Health 
Admlnlatratton (MSHA) tM lBed. 

, 
8pedCle regulatlOM c:oneemlnr reapltatcr approval ean be found in. 
the Code ot Pederal R.egulatlOIlI (30 CPR 11). All respiratort must 
pua a at test to cMt«mlne that the Caee-to-Cac:eplece aea1 Is 
ecteetive. and In the c:&H ot hoodII and tMlmets. to care that they 
are not likely to ~elop .. negative prellta"e dwin( we.. Detailed 
lnfcrmaUon on the ~oducta c:an be fOWld In the ma.t eurrent 
edition ot the MIOSH Certified Equipment Llst. PW1her arrent 
in!ormatlon een be obtained directly throu&h MI08H or OSHA. 

EVALUATION OP RESPIRATORS 

FIT-TESTlN a 

Alttloo&b manutacrttrer. dell&n Caeeplec:el to at .. broad • aeetlon 
oC the werking population .. poaible. no "ncl. r.pntor wU1 fit 
n«'YOM. 111 .. 0{cr., it la atrongly ~ ttt.at mmy tx'andll or 
a riven type of respirator be ~ to take advan~ o{ tiM 
dl!!erent tltttnc c:h.ancterUtlcs of eadt. In thia way. the chanees 
or ~11 ntt~ aU wcrkers are ln~ In adc:ltlon. havinr 
mOC"e'tt\an one laeepleoe to chooIe trom pv .. the wexit ... better 
dlanee of findinr • rapntcr wi th • c:om fortablo at whlle pro
vldtnc adequat.i pro~tloft. 

Oet«' m I.n.a tloa of laoepl.oe Cit 0I.ft invol.e el th.. qualltatlve and 
quanti tat ive t.ts. A quall tative tat rellGi on the wut«''a sub
jective rupo.~ to .. telt atmcxph .. e of Irrl tant Imo&ce ~ tao.myl 
~tau. Car inltanoe. QUalltattve t_ta ... Cat and eaUy per
f~ m ed In the Cleld and do not r-equ.ire compUeated. expeNdv .. 
.qripment f.Me Append1x A Car exampla). A quantitative t~ uea 
10m. ott1 .. me.na of det~t~ racep{eoe lecJc.qe and r-eq~ 
expeoa tv. equ1pm en t tn.t e.n be opera ted only by hlihly tra.lne<1 
pen.onn.el. ~l.al oc:xwki«aUoo .nouJ.d ~ pven to nk-lng' 00l\.IUl
tan t. I ( qo.an ti tat tv. ta t. .... dell k-ed.. OSH A ct.rl"'en Uy C'«1J lreI at 
t_tin( oC all nqatlve ~ r~.t.c:x-&, lncludinc 1\og1«HJM 

~ ira tors.. OOH A requ Ira U\a. t a t~ t atm 001 ph ere tM awU ed to 
~ ttl. qu.al1ty 0 ( Cl t ~ In( r-ecocn tx.4d q u.a.U ta tlve 0(' qu.an t l ta
ttve~ 



1-1: MKOlCAL KVALUATIOH 

: (( Eacft emplCJYIH .-In( ~.t«y protcctioa m .. t b« .... .w.ted by • 
physfcian to det .. min4 tuc or her abWty to we .. a ""plrator wIth
out adlterM h..tth eefect&. nu ..... aJuation l'efteraUy lnvolv .. th4 
... oC pulmonary CUnctton t_~ to ~ employe.- tot' pre
exiatln( r~atory or cardiac conditiona whieft may b« awavated 
by 11M UN or a r-plrator. A ltatement by tM phyalclan that the 
emplo,.. 1.1 eapable of weanne a r.ptrator Ihould be Oft Clt. COf' 
.eeh emptoye.e requftci to ww a ~pntor. 

• 
U EMPLOYEE TRAINlNO 

It .. Important tf\at employMll be trained to ... r-..plratora ~ 
. Netly t. them to be e((«tty .. Tt\1I tr&lntnc shouLd lncludes • 

- Put~ oa the r~.tot ~ly 

- AdJuitinc Cor a MC:UN at 
- Dt.et_1oft olreepeatot eapa.bWti_ and llmttatiocw 

- Prop«' .torqe and malntenanQe ot r.aplratcn tHe next aecllon) 

l.O RESPIRATOR MAINTENANCE 

1.1 STORAGB 

((( WI\ea not In UN., 1t '- Important tMt rap".tan be .tared wheN 
they will not be dlm.,.o or eontamlnated. OSHA requn. that 
rapir'atan be .tared to ~Uet aplnlt ~ 1UI1.U&ht. heat, 
extreme eold, exee.tv. motatwe. and d«m.a~ chemicals. Luv
m.t • respirator ~tected, such a C?ft a woMcbench or in a tool 
eablnet or toolbox amOC1C' huvy wrenc:ha, may danup It. . , -

It b . ltrOn(ly r.corameaded that trahly clMMd f.-plrat«a be 
pl.aee:d In h .. t .... a1'1Cl or NUMble pl.utia MP ootU ~lIIue. 11\.y 
.hould be ltOf"ed 1n a clean. a, loeatlon a w.y from direct sun.lf&ht. 
11My IttoU1d be ·stored In a alnlle layer wlth tM C&oep(~ and 
e~tlon val" in a mere Oft 1 ... normal poclUoa to prevent the 
r"\bb« pl.atia trocD t.k.1nc a pc'maJl«1t dlatcxUd ... t·. All ~ 
P'rators kC9t .... dy (or nont'OOt.f.tM or eroer-pncy UN m'--t be rtored 
In a c.olnet wi ttl COOlputm.ata bWlt Cor tllat ~ 

1..J UC8P.RCTlOK 

~. toN UHd rout.1Ml.J Ihould b.-~ tMcot'-e and aIt« 
.. d1 UN.. Res{>nton t.-.d CO(' em «'('CflCY ~ 0(' ~ tx.r
~ mlUt I>e ~4d all<< _cit Uhf and at leut monthly. ~ 
06HA r-.cpntO(' rt&ndat'd requ ..... tnc t ~tor ~tl()(t 
include • cn.dc at ttl« t.fCt tnGM a ( oonnc-at ~ and ch4dc o( tn. 
C.&CCQ4.a-e, rov .... ~ ttba., and oaru..t ...... Ttl ... Ihould I>e 

-t-



~t~<1 C CJC' b~.. 0-. yc.. te fC'S. mel t..t.r-c. • tiC f erunc. dl.M t OC' d Itt 
on v a.1 vcu., m t..lnc p«t'ta. cs to. 

A aupply ot apu-e puU Ihould 1M avaLlable to r~aoe wom or 
broIcan put:&. 

3.3 CLEANtHa 

All ~at0C"'8 Jhould be d.Mned CoUowin( Mdt daTa ~ NIOSH 
'ua-w tIM foUowln4t procedtreIC 

- RAmO¥. the a.lr-pc.rtCyfnc element and ttl. valve n~ 

- Do not attempt to remov. paint, vun.tah, or lacqu« tram. 

• 

eartr'~ or {Uun. When ttl .. ~lCyin, el.menw eontain • 
~mu1adOOI ot paint. enam.... or laoqu.. Utey mud be d1.a
earde<L 

- Oth« .... fae. oC 1M ~tor tacepieee eoveNd with ~ 
mu1&dOOl of paint. enamel. .or lacquer may be wiped with • 
cloUt that has tMen lCMked with an approprlat. dMnInc apnt. 
If toc.l1d .ct.cUv., mineral apki tI, turpentin., or naphtha may 
M UMC1. ACt .. clMRlnc, tn. qeot 1.1 wiped from the taeeptee.a 
with a a:y doth. 

- An orpnlc solvent or SU'lwtnc I.(eQt never Ihould be '*Id lew 
s.oekln( the respntor petta. Plutle or rubb«' compoMft ta wU1 
tM adverM.ly at facted. 

water-tl .. .ct pAlnta or .. mm may be temOHd with a doth 
aa.ked In a aa.p and wat .. solution. 

- 'The r~tor th_ IhoWd be wahed la wwns water, abo4Jt 
140-~. Oetet'pnta contalnlnc a bac:teridde &H pretwted. 
The f.ace9(..:. and perU Ihou1d be IC:r"Ubbed wi ttl a .lOn bnIsh to " 
enIU"e t:ha t aU forelCft matter 1.1 removed trona IUrCaoes con-
ta.l.nin( the w ........ Cae.. . 

It the det.wc-t uied l.a wat&lJ1C doeI not ocnWn a be<:t4ridde, 
a diatnlect.tnc rInM ",\lit Collow. R.elJ.ab1e didnleetanta may be 
rude froc'a .am. almpl. houMnold IOlutlonL Two tab~ 
ot dllottne btMdl ~ to • p110a of wat« wUl produce • 
hypodlkri tie lOlution thct di.ainte<:U r~ton eCCectively 
with a Ilmpl. lmm.nion. An ~ Iolutioa of ~ meo. 
by ~ 004 teapooa 0( t~ oC ~ per p.Uon ot wet .. 
wW &c"Ve .. an adeqUCte diII1n(~tant. and will not 6IImace the 
Nbb«' « platic In ~ tor ra~ecc. Apia. .lmply 
lmm...tnc the ~t is au!C1d«1t. 

- Art .. wahl", and dbJnteclr.c-. the ~it'.tor m..-t t>. tiOMd In 
decn, ... a. wet ... Re-oocnm.oOed temp«""ttur-ec vecy from l10 
G-p' to e ",a.xJmu~ oC l60 <>F. ManuC.ctU«"" lnItructkloa should 
~ ro&J.ow..d. All tn~ or Oetec-(Wlt and urdt.i£ .. muat b4 
r'4~.cJ to ~«l t d«'raAt.1tl.1.. 

-J-
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n-t. ~ato.- 8hould be ello-wed to alr-dry OR a.dMn 8U("Caoe. 
or by ~ from a wir-.. ~h .. ~. IMW a~CyLnc cl..
menb: .t1ould b. attached. Valve QapI should b4 ~~ .. 
~ ... ary. 

• 

~' 

.. " .. .... ... . 
.. -;.-

0. : • 

.. -- .~ ... 

: . . . 

.' . 

-4 -

'. 



( 

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 Institute- for Occup:uional Safe-.), and HulCh 

Anal)·tical Mtthod 

-
AUyCe: As~tos fibc:r~ \I~hod ~o.: P&CAM 239 

Matrix: Air ~e: 0.1-60 fibers 'cm· 

Ptoctdurc: Filter cllllection. Prccisi,," (CV T): 11.24 to 0.38 
microscopic count 

o.c Iswcd: 3 .'30 ' 77 Oassificacion: o (Operational) 

Date Revised: 

l. Principlc o( the MdJtod 

1.1 This method descri~~ thc cquipmcnt anJ prc..':edUf\."S (or coll«ting. m,'unting. and COUDCizIc 
asbc:$tos fibers on celluillsc ester mc=mbran.' filtc=rs in Iho! c="aluati(ln of personal samples 01 
airborne asbestos fibers. The: purpose of the mcthtld is to determine an employcc's index 01 
exposure 10 airborr.e 3St)\:~tClS fit>c:rs. Th.: ::neth,l(f I~ primarily a persc..'nal monitoriag tCli3-
nique. but Can bc used f"r area monitor;ng. 

1.2 The sample is collected h)' drawing air throuPt a mcmbr:InC tiller by mcans of I hlaery 
powered personal sampling pump. Tho: tilter i~ trans("rm.:J fn.lm In Op:1q~c: solid mcmbu.Q( 
to a transparent optically h,·mog.:neou: ~d. The fibers arc sized amJ counted using a ~ 
contrast microscope: at 400-450:< ma~niticati\'n. 

1.3 Dc:tiniti .. JO·;. A\bcst~ tiber. for counti,,~ rurp...".:~. m.:an,. a parti.:ulJtc .... hich hu a 1>h~ 
dimension longcr than 5 micfllmcterlo JoJ \I, ith J h:nllth 1\1 diamc=ter ratill o( 3 to I OC' ~c:.11cr. 

Asbest .... includes chrysolilc:. cumm:!1~t\lnitc:-grunc:rit': (alO,'silcl. cr,\Cid .. 'lite. tibrous trC1DCt
lite. fibrous anthophyllite. and fibrous :o:.:tin,IIite. 

1.4 Any laboralory attempting to use this pr,\Cc!lurc: soould have at leas I one COlUltd' a.t1cnd I 

training course conducted by an el.pcrienccd. protic:cnt lahor.nor:. !'I:.\·icc. untulored couatctL. 

usin, only published instructions. can eJ,il~ llbtaln c(\unlS of hal( Ih('<.C rerlormed by experi
enced. proficient counters. Large differences t-.!tween IJboratoriC'JO ~3n b.! cau~ by: I) dif
(erences in technique and obscn.·ing ;Jhility ;Jnlc·ng. counters and :!) 5mJII. but 5ignifiCl.l1l. dif· 
(!!cences between microscopes mcetin~ the b;a~ic. spc'Cific:lIions o( S«:ior. 6.2. 1nc (ono.n.c 
proc~urcs 3re recommended: 

1.4.1 All microscopists who pcr(orrro ~tx~t(ll' counting ~hCluld meet together (or Ul "aa.baaa& 
counting workshop" lt 1e1.S1 quanerl~· . This i:-. b..:,t acco.npli~h..:J wilh COWltcn rro. 
sever:lI laNr3turics using their uwn mic:ro,..c"p..~ . 

1.4.2 E.:1ch micr~opist 5hould C\Junt Ihc ,.anh': s..:ri .. -s ll( slides anJ with the rc:wlu bOle 
compared. 

\.4.3 Dilfc-renccs het .... een counters ,h,'uIJ t-e rC'ClI·.·:d with ~ide·t>y.sidc countinc 01. tk 
ficlili hy Ih.: dllkrcnl c .. 'unlcr~ . 

1.4-.4 Ind ividuals whl' arc (ound to h.: ra,i~t'·01 l'Ullicr~ uva .C\'cral sessioru U-.ould • 
coc.:>uragcd to ~d. other IlS\" .. In tl)"' ;r r..~r .. "(;ti\·", IJt",'rJIl1rics . 



l. , 

:!.I The uS01blc r:lnge ;~ prim:uily a (IIn~til\n l\( s.ample volume. micr~opc count field ar':a. and 
baclcgr(\und :lir~'rnc: r;IrticuIJtes. The influencc tI( th,-~ vJri;Ihles is di~us~d in 8. 1.3. For 
a micrl~(\pc count fidd Jrea '. 1.003 mm: bee Figurc I) .. nd 3 pump flow rate o( 1.1 Ipm. 
the (lptimal fiber den~itiC'!i would be prlX)'Uced ovcr the r;ange of 0.4 fiber,'c:m1 (8-hour sam
ple) 10 O1tx'ul 60 fibers cor (I ~-minule s01mplcl. For a field :lrea of 0.006 mm~ (sec Figure 
2) and :l pump H(lw r:lte of 1.11pm. the oplim31 r3nge is 0.2 fiber/cm.1 (8-hour S:1mple) 10 

about :to fibers cm~ (IS-minute umple). In each Ca~. the oplim:ll detection limiu arc in
versdy pn\portional to pump now r3tc. 
The upper detection limit C3n be elUcnded hy using sample times leu th01n I S minutes or using 
lower flow r:ltes. The lower detectiun limit Can be extcnded by increasing the now rate up 
to about 2.S Ipm. Filter surface fiber densities leu th:ln optimal (less than about O.S to 1.0 
fiber per c.)Unt field) arc still adequate. but willlelld to decreased precision for the method (ia
crca.scd codficient of variation. sec Section 4,. 
~ minimum tot:ll fiber count in 100 fields considered :ldequate for reliable qU:lnt!':ltion 
is 10 fibers. Thus. the lower limit of reli:lble quantitOltion is 0.1 fibcr:cm.1 (100.000 fibers/ 
m.1). For this levd. a How rate of :lbout 2.S Ipm is recommended. For a field area of' 
0.003 mm:. the minimum sample time would be about 2 hours. For a field area of 0.006 
mm:, the minimum sOlmpie time would be about 1 hour. 

2.2 This meth('d con~iders (lnly fibers with a length to di;ametcr rOltio of 3 to or greater and a 

length greater th:ln S micrometers. 

J. (atmcRGCei 

In an atmosphere knuwn to co'nl:lin :lSbcstos. all particul:llt-s with a length to diameter ratio of 3 
to I or greater. and :l kngth greater th:ln 5 micr"meters should. in the absence of O(h~r information, 
be considered to be :lsbcstos fibers lAnd countca :lS such. 

•• P~isi<Hl and Ac·cur.lC) 

-' . 1 In the P3st c.J,-oc:lde. then' ha\c arPCJrc:d a numh~r uf ankles examining sources of variation 
·in the :lstx·~tos s01mpling O1nd counting proccdure. These indede: Lynch et al. (lU). Weid
ner and A~.:r (l1.21, Conw:lY and Holland (lUi. Leidel ar.d Busch (11.4). eeckett and 

Aufield (l1.S). 3nd RajhOlns and Br:l" (11.6). The sources of variation will be discussed 
by stages in the membr:lne filter evalu01t:on procc:tlure. 

4.2 Socarccs 0( Vari.cioa ia flw! SampiiAc Process. These include variations in pump now rate, 
proximity c,f the filter to the employee's body, :lnd filter localion (left to right) in the em
ploycc's brc:athing Z.:lne. 

-'.2.1 $cetion 9.1 rc.:quin;.s that the pcrson:.1 sampling pump be calibrated with sufficient 
xcurlCY ~uch th:ll the 9S% confidence limits on the How rate arc :!: 10%. This is 
cquilOJlent to 3 coeffICient uf vari:ltion (CV) o( lhout S %. Hcwever, this CV makes 
a n"gligihle cuntrihut ion to the: tv'"'l CV for the "':thud due to the: relatively large CV 
o( t:,e counting procedure. 

4.:!.2 ('on w 3, :lnd H(liland (II.) coocluJed that p<Xitioning o( the niter cau.ctte on the 
"c:.l~er (r~·g:1fc.Jing the In!:ui:tr plIrlions of the tiller Jnd their pro~imity to the we:lrer) 
I~ n .. e :I ~1t;nificJnt bCl<'r in c.J.:tcrmining Ihe fi~r c.Jistrihution on tiltcn. 

·L!.J Wei\~ner .1Oc.J A)er (1' .:!l cuncluJl.-d th:ll Ihere i~ no lpprl.ociable d ifference between 
~aml'k~ ,:'.'Ik..:t.:c.J \1n eilher the: ril!-ht or left ~I(k~ u( :l brcathing z ... ne Uf N:twe:cn 
':lml'k~ ':l'IIl~;~'d 'lc.Jc·h~-~ic.Jc. e'ip':ci:llly br '.1mpICS ... ·ith conccnlr3tions \eH thln 2.5 
titx,- .:",' 



(( 4.3 s-.rc~ of V.riation in (h~ C04.Inlicac I"roct'durc-

4.:1.1 Random variation~ exist in the fit>cr Ji!'trihulillli .'n ;1 tiller W\'J~l' lintr;"""edGe vui· 
Jt-ihly). The industri31 hygiene liler31ur.:o h3s secn c,'n)IJcrabk ,khale in Ihe lut 
:!II year~ ~onccrnin~ whether tlr nOI Ihe di~lribulil'n 1'( mlOcr.1l Jlhl I'r ;uhC:Sl~ tihers 
on 3 tilter surface is ad.:qu31c1y de~ribed hy a POMIln di)lrIt'lutl\Jn (lfllb:abllit)' density 
functiun . Leidcl and Bu~h (II A.f (uund excellent ;Igrecmcnl hctwcen cmpirical 
err(lr \'ariance 3nd theoretiC31 variance calculated (flint the a~!lumption of Poisson dis

tributed true counts. They concluded that there ""'3S not excessIve \'3riation amon, 
count fields for a filter weege and that Clumping of fibers (non-random coalescence) 
did not occur. 

4.3.2 Variations exist in the fiber dis.. ::'ution on the. tot31 filter surface (inter-wedge vari
ability) due to the random or non-random distribution of fihers across the total sur
face of the filter. This type of variation is e:aily cun(used with intra-""'edge variations. 
The count procedure docs not require counting (If multiple sectors o( the tilter. There 
may be significant differences betwcc:n averaj;e counts for different loI.edgcs. or the fiber 
distribution variations for the total filter surface may be 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 governed by the Ir"ariations of the fibc:r distribution on the 
total surface of the tilter. 
Conway ane Holland (11.3) concluded the d;stributi(ln of fiber~ on filters is noc uni
form and the distribution of fiber counts is more disperse than Poisson. For t~eir 
filters which had signific3nt variations in fiber concentrations between sectors (as much 
as SO-60~ of the tOCal filter mean). they described the (ollowing relatian for the 
standard deviation of the total number of fibers counted on a wedge (N) 

empirical s~N) = 1.6 (N)I': 

where N is about 100. The Poisson st3nd:ud devi3tion ""'ould be: 

Poisson., (N) = eN)' ~ 

Rajhans and Bragg (11.6) in Series ( of their study found significant variation betweCSl 
filter segments and reicc:ted the Poisson distribution for the tOCal filter surface. How
ever, in ~ies II of their Irudy. utiliz.in& variOU$ experimental modifications. they fouod 
no significa.nt variation between filter sc&mcnlS and no reason to rejttt the assumpti90 
of Poisson distributed fiber counts... 

4.3.3 Systematic variations due to differences between microscopes were studi~ by Leidd 
and Busch (11.4). In their study using fivc different bnnds o( microscopes. they (ound 
no signific3nt differences am"n& f,-ur. but lhe fifth ga\'e C(lunts app,...,ximate1y 45% 
higher on the avenge than the Q(her four. 

4.3.4 Variations due to differcnca bctw«t\ counters should be examined at three levels: 
experienced counters ClCc;uio~lIy counting. experienced counlers routinely countitl&. 
and inexperienced (new or unnuOfed) counters. Leidcl and Busch e 11.4) studied fiYC 
experienced counters. with one counting only oce:aionaJly. There were no slVlificant 
differences among three of the counlers. but 1I founh wu 16~ lower Ihan the tirst 
three:. The fifth. who OC'Cuionlilly counted. lIverJ~c:G 27% higher than the first three. 
Conway an~ HolIJnd (11.3) Sludicd Ihree experienced eoonters and !hree inexperienced 
Cl.lUnters. They found statistic~ly significant differe!\Ccs between the meU\.~ oj txxh the 
experienced and inexperienced counters that Iypically were in the ra!1gc plus. or minw 
5 til 15 %. They concluded that ex~~;-:oce 31. a fiber counler is nOC a significwt 
puameler a/fcctinll ialt'rrountCf" v:ui;uiolls. 



R.1jh:lns and 8r:lg& (11,6) (,'und n,' "I!.!niti~;lnt dl'f.:rene .. -s ;101,'''!; m':.1m ,If tive .:,~r.:ri
tnc.:d coulltef'\ in Seri~ I (\( th~ir ~llIdy, Bul in their carefully ':llnl(,.II..:d St:ci~ 11. :In 
:lnaly~is u( \'ari.lnce :.howed s i~"'tie;Jnl \':lriali,Ins h.:t'''~en cuunlers Ihat wer~ plus or 
miou, I lu I~%, 

4,J , ~ V;lfialion~ hclwccn laoor.lt"ric~ arc m(~t liL:dy due to systematic hi.Is~ Jnd :lre nut 
.3. lii&nificant .lddilil'o.ll SHurce u( ranJun! \',Iri"tiunli, Any aJditionJI \';lriations 3re 
mC*t likely due to diffc:rcnces in counting tc.:hniquc, Beckctt and Attfield (II,S) ob
ser\cd Ih3[ stand3fd cuunters improved gre.uly l(ter personll instruction; llSJ new 
counlers. after instructi(\n. tended II.) (j\'Crcompen~le and get exceedingly high counts . 
Additi(\nally. they found Ihlt cuunts (rom an cxper!enced IJborltory Ihat hld not had 
con!Jct ""ath l.'lher 1300r.ltories pcr(ornunl; tho: ~3me 3n;lI)'~is \1,'.:(( :I) f"r (com the 
stanJ.lrd \'aluC'i .lS were thl! counts hy new Cl,unte~, 

4.4 Sources o( \'.lriJtions t-ctwccn slmpl~ I;lken at different limc:s on une employee during one 
wo~1c shift can 3ffect Ihl! c'\pc.>Surc: estimate (M that cmplll),ec:. Tht."Se are primarily due to 
a) differences in exposure cllncentrltilJnli during the: dlY. b) differences in location of the 
employee ""'ithin Ihe plant. and c) differences in """ric opcr.ltion performed by the employee 
during the d3Y. Thc~ sources o( \'ari3liun C3n be controlled by proper choice of sampling 
strategy. Re(er to Leidel and Busch (11.7) 3nd , Leidel. Busch. 3nt.! L)'nch (11.8) for an 
extended discussion o( s3mpling strategies, Interd3Y temporal \-ari3tions can affect the ex
posure estimJtes ubuined on different dlY~. Refcr tll Leidel. Busch • .lnd Crouse (11.9) for a 
discussion o( Ihis I)'pc o( \'3ri3tion, 

4.5 Until recently. the 1,'t31 coefficient o( vari31ion fCV rl (ur the sampling and counting proce
dure was best estimatl.-d (r~m the wurL of Con\\;ty 3nd Holland (J 1.3). The conclusion, 
of their study indud .. -d: 

4.5.1 The precision o( Iheir prl-..:edufe (0( Iille:-s nl\( cuntainin& :.-n 3bund3nce of f!ne 
rihers can he .. 'Slimah:d by 3 cllc!lficicnt tl( \'ariatiun ur I b.29C This \'3lue includes 
v3ri,Ition am(ln~ counters 3nd "~C:f\'ed intcr~lctil.'n effl.;'.:S, 

4.5,2 The xcurJcy llf the prl.\Cedufc (<>r similar filters may be estimated for a lOO-fibcr 
COUllt by 3 cl.~fficic:nt or vari:u il)n o( ::! I.~rr. This lssumcs th.ll the contribution 
o( the overall \3ri3nCe (rom the nonuni(onn tiber distributiun is 3dditive. 

4.5.3 A high pcrcent3ge ll( \'ery fine nben <>n the: filter can signific3ntly ;t(feet the' standard 
deviation .. nd confidence limits (ur ClJunu ~' differc-nt counters. After combining 
\'3rillions in fiber concentrations over the.: cntirl! filter \',ith those (or different ,counters, 
it W:lS concluded: 

... For filters with :l low co~entr3tion u( tine: fibers. the coefficient o( vuiatioa 
is l!~ti0l3leu 3t 11% 3nd the 9~t:( cl'nfid.:occ inten:al is ::: ~3%. 

b, For filters with a high conccntraliun ... ( nnt' fibers. the coefficient o( uriatio,n 
is ~rimated at !SC} and Ihe q~l(- confidence inlerval is :!: ,SOc;{.. 

Ly",,' ~, Kr,lOovetcr, .lnd Leidet lIl,l) ha\'c 31,,1 r..:poeted 00 \'uiations o( the method, 
The' r '"tralJtlc.lfahlr~ ,rudy utilized tn..: data (fl'm a l:lr~1! numk-" - o( dust -:ounts made 
by ,:iff~rcnt metll4.'Js hy c:~pcric~ .. oJ cllunt.:"" ,'\cr a pc:riod uf ycars in 3n epidemiologic 
stud~ (\( the ;IS~I"~ pn.uuas inJustry, They ":l\Oo:luJ .. -d th3t the "tand3rd de\'i3tion of 
C\lunlli l,f rit-.:n h'n~.:r Ih:tn ~ micruOIctcN ,'n naenal1rane tillers C\luld he estimated 
(wm Ihe: relJliuo .• ~ I "I~ " ~', Thu~ f"f e,'unl, ,,( :It-..,ut I no libcrli. Ihe cc><fficicol of 
van;1I1,.n CI'uld N: ,,"IIIllltl.oJ J( I~.ut I~,~r; lnJ the q~r; ':lln;ld.:ncc \amils at ::: 
JU"V'r, Th.:>c' .1lu.:, ;1(': 1,' ..... a Ih:1I1 Ihe ' -;llul.' r.:r"rtC'd by ("l'nway 3nd Holl3.nd 
( 1 1. \ \ 

RC\:L.":I)', IhL' J.-hn- -\1.Hl\ilk C"rpt..'r;III"n ..:,'nd·.1clI:J .In in-hou~ in\'\.'SliG.:lliun u( the 
a, Ix'-I,', ("unt m' lh,-J III 1111 , Tho: -:\lJ~ J.:ua L"'l1IainLoJ 1..,lll tit-cr ":l'unIS (Uf o\er 
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I 00 ti(tcr~ ""ith .::..:h tiller c,'untcJ II~ two hi lin: ,,'unt ... r~. F"'nI II: .... J"hn!"M~n't\nc 
d:.IJ, /Io:IOSH c::ku1:a ... .t llH'r IUO .·~lilll .• I.'!' "f I h.' (",IUltI CV (llr III.· lII .... th.oJ (11.111. 
Thc !':IOSH CV .:,.llm:lIes in.:1uJ.:J r,IIIJ,'1II IIlI1 ltiha \·,HI.III,'Il,. :lIId inl"rcuunICf 
variations, but JiJ ntll inciuJe ran.I"1II pump ft,l'" ralC \"ariali"ns. It ""a~ ("Und thaI 
Ihe counl codfici.:nt ,,( \"ari:lIion (JII rJnJ .. ,m \JriJtion!\ elcept (llr pump v:lriatiOQs) 
W:lS a (unction ,,( the totJI fihcr co.,..!. NIOSH thcn included :l CV o( 0.05 (0( nn
,illm pump \·;,riations f!>Ce Sc~tion' Q. I) in th.· C\'-cstimatur equation to o!xain a 
CV,-c:.timatnr. The CV r-cstim310r line is ploued un Figure) (or tut:ll fiber counts in 
the rangc 10 tu I (X) fa~rs. Or the fullllwin& cqu:Jliun CJn be u)("d: 

CV-r = (antilo&, .. ( - 0 .215 - O.::!OJ (I(lg ... fB)) + 0.0025 I: 
wh , • FB is total fiber count as di~usscd in Sccti(ln 10. 
F igure 3 dem(,"strat~ that (or :l tot:ll fitter count ',( 100. the bat CV'r is auainable with 
the lAppropriJte ~mpling times given in 8.1,) :lnd the count rulC1i in 8.3.9. When 
maleing decisions reprdins compliance with the OSHA :lsbcstos exposure standards in 
29 CfR 1910.100 I. the st:ltistic:ll pruceJur~ gi\'en in Leidel et al. (11.11) should be 
followed. The proceduf\:s :lre based (In statistical theory :lnd :lssumptions given in 
RcfereocC1i I l.\ 2. 1\.13. 
Because o( the ~lS ... ibility 0(· :.ystem:ltic hi:l~s .Jue t(l differc.:ncC1i between microscopes. 
counters. and lailllratoric:s as discubed above. it is str(lngly recommended that any 
laboratory counting asbestos should ranici"pate in :In interlaboratory quality control 
progr.lm that indud~~ the countin{! o( standard reference filters. 'These standard filt.cn 
are available (r(lm NIOSH through the Proficiency An:lIytical T~'Sting (PAn P~a

gram. The PAT Pru&ram is used hy the Americ:ln Industrial HHiene Association 
(AIHA) as pan of its Laboratory Accreditation Program. Each l:lboratory's quality 
control program must include pr(lh.lCul~ (or routincl) 3djustin~ and calibr3ling slAmplin, 
and counting equipment plus tr:aining. and elr':llu:ltion pr(lgrams (or counters. 

S. Ad\'8al~rs and Di.sad"ant~ or lite ~cfhod 

S, I The method is intendcd to gi\e an inJe:\ o( empl(l)'~e cJlpo$ure to airborne 3sbcstos fibcn 
or specified dimensional characteristics. 

5.2 It is not meant to count all <lstx~tos fiber-,; in all size r:lnges or to differentiate asbestos , (rom 
other fibrous P'lrticulatc:s. 

6. Appanlas 

6.1 Sampling Equipment 

The person31 umpling ,,~uipm.:nt tr3in c(ln~i ~t!\ ot I) person:ll \ampling pump. 2) t..abin&. 
3) clothing spring clip. 4) tubing-ta-field monilor met31 ad:lptor. 3nd 5) field monitor (filter 
and holder) . 

6.1.1 Personal Sampling Pump. Th.: pump mu.,t ~ capabl.: o( ~l\Ipling at ·\.O to 2.5 [ten 
per minute (Ipm) ;AgailN a tI,,,,,. r~~i)lal..:e "f 7.5 inches ',( .... ater (I A cm Hg) (or 8 
continuous hours on a (ully ch3rgl-o !l:lttery. 

6.1.:! Tubing.. Labor.ltory tubin& such 3!t rut-t>c-r (lr rla, tic with (..mm .... ,re and .. bout 100 
cm length. 

6.1.3 Clothing Spring Clip. The: clip attach~ Ihe rubber tubing to tile: lapel or shirt of the 
individual bcin1 monitored. 

6.1.4 Tubini-to-fidd Monitor Adaplor. A \hort me-tal ad~ptor with ridges on one: end to 
grip the inside o( the tubing.. The uther end i\ d~ig.ned (or 1 prc-uure fit into the 
field monitor. 

6. 1.5 Field MlIf' " 'r (Filter and Holdcr). The only field munitor currently conside:red 
aeccplabk by NIQSH ;" m3nu(aclured hy Ihe Millipore Corporati'lfl. ,;,.: unit con-



Cr( 

SISts o( I) a thr.:c secti0n \tyrene rl:lstic ca~ designated Millipore Aet~1 ~onicor 
Cue. 2) a )7·mm Jiameta plain white cellulUI.C cster membrane filter designaced 
~Iillipore AA (~.re Sil': o( U.S mich'nlctcrl. J) :l ,upport pad. anJ 4) plastic 
scaling caps. (( a IMI::': num~r o( saAlplcs are '" he taL;.:n. it ma)" be. leu (,lpensive 
to reuse the pla!-liI: ..:a..~el\. Greal care muse be laken in the cleaning and re3.Ssembly 
proceu. Thc (lulside mating lIur(acl."S ,.( the field m,,'nitors may be covered with a 
"shrink·fiC· band to pwvidc pwp..·r !\ealinl: and a writing sur(3Ce (or niter idenlifica
til·n. 

6.2 Optical t:quip~at and Microsco~ fC"a(uro 

6.2 I Micro:scopc body with binocular head. 

6.2.i.! lOX Huygcnian eyepil."Ccs are recommended. Other eyepieces can be substitUled if 
nccCSQry. Wide field eyepieces c:m be u~; however. wide field eyepicces lUy 
yield a count field area leu than 0.003 mm: with the Pllrton reticle. This is : ot 
'I .... ays cJesirable (rom the ~tandptlin( uf ohtaining optimum sampling times (see Sec
tion 8.1.3). If wide fidcJ eyepicces arc: u~ed. it is preferable to u~ (he Pattersc.a 
Glubc and Circle reticle to obtain :I lar&er cuunt field are:L 

6.2.3 
6.2.4 

6.2.5 

6.2.6 

6.2.7 

6.2.8 

Kexhlc:r illumination (prderably huitt· in with provhiions for adjusting lig"; intensity). 

A Porton reticle is recnmmended. Olher.; ~uch as the: Patterson Globe and Circle 
an be substituled. 

Mechanical stage. 

Phase-Contrast concJenser with a numcri..:al aperture (N.A.l equal to or greater than 
the N.A. o( the objecli~·e. 

4O-lSX phasc conlr3.Sf achromatic ub~"Cti\'c (N.A. 0.65 to 0.75). 

PhJ.,.:-ring cc:nlering tdl."SC0pc or Bcrtr;lQd kns. 

6.2.9 Grexn or blue filter. ,{ rl."Commended by microscope manufacturer. 

6.2.10 Sla~e micromeler with 0001 mm ~ubdi\·isil'ns. 

6.2.11 For gener:lI guidance ,In phasc conlral\t mi.:roscop)·. consult Needham (11.12\ Clark 
(l f.I S) 3nd ~tcCrone (11.1 ~). 

6.3 FUlcc Mounrinc Equipmcat. Expericnce has .. hown that Cerra in equipment is u~ful foc 
efficient umple mounti"g: The (ollowing ilems are recommended (or extracting and mount
illi a portion o( the filter (or counting. 

6.3.1 Micf'l'SCopc slides. 2.5 hy 1.5 cm gla..,-, slides are most commonly used. ~mplc: 

number. d3ta. initi3ls. etC .• c:m be c\.ln\o.:ni.:nlly written o.n a (rosted end slide. 

6.3.2 Cover Slips.. Cover slips arc: a necesury part of the slide mount md optical \}"Stem. 
The ~h:\pc shoulcJ be ~ppropriale (or Ihe ~ize u( the filter wedge. The appropriate cover 
slip c:pends upon Ihe objcctive 10 he used. Ordin3rily. objectives 3re 0plicah~' cor
rccled (or J. N I! 1 (0.17 millimcterl thickm.-ss colter slip. Improper cover glass thick
nas will Jctrxt ((\'m the tinal image ~u3IiIY. 

6.3.] Sc:1lpcl. A scalpcl is needed (0 cut l'ut a portion of the filter to be eumined. A num
ber·(en curved bl:u1c scalpel is recommended. 

6.3:4 Twea:en. ~ pair o( tine·tipped t ..... eezcr\ i1 u~ 10 remove Ihe membrane f.lter slice 
(rom (he field munltor and place it upon the slide. 

6.).5 lc:m Tissue. To insure cle.1nliness. a lint-(ree tissue i1 recommc:nded. This ~issue 

should also be used eN wiping mcunting lools and (or cleaning slides and cove: slips. 

6.3.6 Glass R.>.i. A firc:·pol"hed ~1;1\s rod m3Y tic u1ed 10 spread Ihe mounling \Glutioa 
on the .. I.Jc. 
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6 .3.7 Whc;1ton B:llum B,,'"\e. This speci:l\ ~\:lu cClntJinl':- ha!> a Clus top which JX"~, 
cont:lmlO:ltion o( thc mounting solution. A gla~~ h'<1 i~ included (or di$pensilll t,\( 

511luti(ln. 

7. Rn&cnto; . 
Chemi~dl~ )houh.l.bc rcagent gnde. (ree (rom particlcs 3nd coillr. con(arming to the specifications 
of tllc Committec <'n Anllytic31 RC3gcnls o( the American Chemi~al S.x:iety. where such 'PCCiI
cations ;ue a\':1iI3hlc. 

7.1 Dimethyl phthabte 

7.~ Dieth)"lo:<3l:1tc 

A"'oid 'gctting the mounting s(liution on Ihe skin. W;a~h skin promptly ~' ith SOlP and waler i( &kiza 
contact occurs. 

8. Procedure 
8.1 Sampling 

8.1.1 General In(ormalion 
GUIJclin~ (or Ihc munilorint: o( empillyee eX~I!our~ 1(1 indumi31 atmosphcres ate 
gi\"cn in Referencc 11.8~ The Fcder31 requirem~'nl~ (or m(lnitoring employee expe>
sure to 3ir~rne 3six-slos arc (ound in 19 CFR 1910.100 l. 

8.1.:! Mounlin~ Ihe S3mrling Pump on the Worker 
F3~len the sampling pump 10 the wor"e:r'~ belt and ::lilen Ihe field monitor to the 
13p<l ,lr shin (r(lnt (3S dO$( l(l Ihe: bre31hing zone 3S is practical!. Remove tbe toP 
CO\'cr (l( Ihc pI3slic ml'nitor. Ihcn in\'cn Ihe m(lnitor making Cert3;n the: exposed 
filter is (acins dll~·nW3rd. Turn Ihe: pump on and adjust 10 the: c3librltc:d now rate 
(1.0 tll ~.!i Ipm). R~ord Ihe (oll(\wing in(llrm3tion in 3 logbook. 

I. Filler number 

2. Pump st3rt lime 3nd d31e 

3. Flow r3te 

4. SlIbjeds n:1mc 3nd joh litk 

5. Type o( operali,'n or proc-:ss 

ft. \'~ntiI3tion conln,ls and is the: worker wcaring a respirator lpproVed for ubato&? 

The pump should be c:hed.:ed periodically durinG Ihe ~mpling period (0( proper opc:t
alion and O"w ral~. 

It I.J Oplimum Samplin~ Times 
The rcquircmenl ((\r Ihc minimum count o( 100 fibers or ~O fields in 8.3.9 wu 
determined 10 be Ihe best compromise to 3chic\'e adcqulte precision (or the airborne 
fibc:r eslim3te and rc;>."onlble: c(lunling times. An optimum fiber dl.:uity o( ,boot 
I 10 S fibers per microscope count ficlJ is recommended. To cstinutc ,ppropci&t.e 
s.:lmrlin~ limes (or r.:a~ible counlin~ 3nd IIp<im31 countin" one mu~ COO1idc:t the 
rolk,win~ con~lraint~: 

I. mic:ntSCopc count tidJ area (generally lUlU) t(l 0.00<1 mm:':, 

... pump /low r.ll~ (lypically 2.~ Ipm m:u:imuml 

) . J\crJtzc: a,roorn~ fiber conccntr:ltil'n~ 

4 (,'"nlin~ ruk rlnge ('f 20 to 100 fidJ~ 

~ .• J(qu:Jle finer J.:n~it:-, tll uhtain a minimum cuunt of I U fibers in 100 tid<h. whd 
i, Ihe Ic:l~t tllt.!1 ritter cuunt Ihal yidlls :10 lcceplahle c(\unl prc:cisioo 

1> . !>;,.:I..!!r,'uIIJ ;,irt-.·(O,-, parlicul:1tl: k\ds Ih:al c:an r~u .. ·1: the c"unl precis;C'" tiuc to 
.In "~ .:uring or titx'r, ,'n th.: tilh:r '·.Jr(ac~ 
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mounting solution o( Section IL~.I should ~Isu be eXJmined (or contJmin~tion II\d/OJ 
cry~tal ~rllwth. 

8.1.f, Shipping 
The ficld monitor) in which the sampl~ arc collected sh,"lulJ t'C ~hipped 10 a ",id 
c,-'nt:uner loIo·ith sutfkient packing ~erial t(' prellent cru~hing . 

- R.1.7 :-:uOlber<- \J( S3mplc~ . 

Whcn ~'mrlin~ (\Ir the Feder:.1 ceiling ~tandarJ \I( 10 tillers (>Sl'mJ cm', (29 CFR 
19IU.IO{ll(b) (J), dfc:cti,·c July 7.19721. unly (lne ~ample (15 minutes maximum 
duration) is ncc~S3ry. thc(lretically. Howe\er, sClieral samples should be taken dIU. 
ing expectcd periods o( peak air concentrations to 3110I0Il (or detection o( gross sam
pling or counting errors. 
When sampling ((lr determina(hln 4..,( noncompliance loIo'ith the Federal 8-hour lWA 
standard o(:! fibers (>~I'm) cm:" (~q CFR 1910.IOOl(b. (:!II, one should COOtin
uously sample as lar~e a portion o( the work day as is (easible (or airborne COOCen
trations o( about 2 to 10 fib.:n 'cm'. HowC\"cr. (or a lower llirbomc: concentratica 
such as 0.5 fiber em'" (lnc sample might require" to g hours sampling time in order 
to get the proper filter fiber density (Scction 8.1.3), For this situation. the a-hour 
TW A exposure would be determined (n"lm one R-hour or two 4-hour samples u ap
propriate. 

8.2 Sample Preparatioa 

8.2.1 Prepar3tion o( ~founting Solution 

A very important part 0( the samp!.: evaluation is the mounting process. This proc
ess in\-ol\·o a special mounting medium o( rr~ribed \"i~osity. The proper viscosity 
is important in order to eXpedite filtcr di~~*·in~ 3nd <-till minimize particle migntiOCL 
After the s;lmplc has been mOilnted. an ela~ed time: 4..'( 3pproximately sixty minutes 
is needed hc(c.re the sample is ready ("r e\·aluation. 
C\'mbinc the dimcth~ I phth:lIa:e 3nd diethyl oubte in a one to one ratio by volume 
and (l(lur into a Whe3ton halsam ~'((I:=. .-\dd 3pproximauly O.US (= O.OO~) grams 
('( new membrane filter per milliliter (l( s,"liutil"ln to reach thc necessary \·iscosity. TM 
mixture mU$t be stirrcd periooical\y until the filters ha\·e dis!'("IllIed 3nd a homogeneous 
mixture is (ormed. The normal shel( li(c o( the mounting solution is about three 
month~. Twenty milliliters o( mounting solution will prepare approximately 300 
sampl~. 

8.2.2 Sample Mounting 

Cleanliness is imp<'rt3nt! A dirty working 3rea may result in sample contamillltioa 
and erroneous·counts. The (\lllo,,·ing ste~ !>hould be (ollowed when mounting ;a umpk. 

I. Clean the slid~ and CO\-cr sl;~ with lens tissue. Lay each slide <lown OQ • clan 
surface with the (rosted end up. It is :l &ood pnctice to rest one edge: ol the 
cu\·e:r slip on the !ilide ~nd the other edgc on the: working surface. By doiq this. 
you kcep the: bou4.."lm surbcc (Ihc onc which contacts the: filter) (rom bc:cocniu& 
cOnlJminated. 

, Wipe JII Ihc m(lunting t(\ol~ cleJn wilh kn!O tis~uc and pl:l.ce the:m on ;a clean surflflX 
huch J~ Icn<- ti~\ud. All tools ~h~lUld b.: WIped clean rri~'r to moc..nting each umpk. 

J . U~ing Ihe f.b~~ roo supplied .... ilh lhe Wheatun habJm OOttle. apply ;a drop ol 
muunl : n~ S\lhlllUn (\nto the: cCnler ~I( thc slIde. It may be nccc->.Ury to ~juU the 
4u:lntlly o( 'lllut"ln \1.1 that aita Ihe c~lVer ,:ip has t>t:en .pbced on top'. the wh ... 
lion Cllcnu~ onl) ,h!;.hlly hcyllnJ t~.· filte:r t-..'undary. tr the qU:.lntity i~ Vc:~cr thaa 



4. Vsin, anothcr gl.us rod. sprc:ld the ml.lunting mcdi:1 into a tri:1ngul:lr Ih:1pc. The 
size of this tri:1n~e .. houlJ coincide with the dimensil.ln of the filter wedge. 

S. Scp:lfate th: liddle .lnd bo<tom s,·.:tians of the field monitor case to eXpo1e the 
filter. Cut a tri:1ngular wedge from the center to the cdge of the filter using the 
scalpel. The size of thc wedge sho,!/d approltim:1te ane-c:ighth of the filter surface. 
The filter can bc very carc:fully remo\ro from thl! cassette (or cutting. but this 
should cnly bc done with great care:. 

6. Grasp the filter wedge with the tweezers on the perimetcr of the tilter which wu 
clamped between the monitor cue sections. Do not touch the filter with your 
tingers. Place the wedge. sample side up. upon the mounting metJium. 

7. Pick up 01 clean cover slip with tweezers and carefully place it on the filter wedge. 
Once this contact has been made. do ao( ~tioft tbe covet' slip. 

8. ubcl the slide with the ~mple numbcr and current date belore proceeding to the 
next filter. On thf' bottom (b3Cksidc) o( (he slide. trace the pcrim~:er of the tilter 
wedge with a (cIt tip marking pen. This will enable the counter. after the tilter 
has become transparent, ~o suy within the filter perimeter when counting. 

9. The san:ple should become transparent within fifteen minutes.. If tbe tilter appurs 
cloudy, :t may be necc:sury to press very lightly on the COver slip. This is rarely 
necessary: however. countin& should not be started until an hour after the mount
ing. This allows the micrcxcopic texture of the filter to become invisible to micro
scope vi: ... ·in" 

10. Discard the 'sample mo.:nt after two days if it lus noc been counted. Crystals 
appearin~ similar to asbcst~ fibcrs may begin to grow at the mounting media 'air 
interface.. They scld,,'m present any problems if the slide is examined before (WO 

days. In any casco st:\)" a"""ay (rom the tilter's edges ",,"hen counting and sizing. 

Coatiac of Fibers 

~.J.l Place the sh1c on the mechanical ~tage (\( the microscope .lnd position the center of 
the wedge under the Ilhjc:ai\'e lens and (ocus upon the s.lmple. Start counting from 
one eN! D( rhe ",,"edge and pr\lgress along a radial line to the other end (count in 
either direction from per:mcter to ""'edge tip). Random fields ue selected. without 
looking into the e)"epicces. by slip.tI!· advancing the slide in one direction with the 
mechanical stage .:ontrol. 

1.3.2 It is csscntbl tu continually SC~ o\'er a nose of local planes (&enerally the ' upper 
10 to I S micrometers of the tilter surface) with the fine focus control d~ring each 
field count. This is ~peci;llly neccsS3ry (or asbotos fibers due to their impaction 
into the fil,er matrix. 

2.3.3 On most airborne s:lmpl~. asbestos fite~ will generally ha'we fiber di:lmeters 1e!s than 
one micrometer. Therefore. it is ncccsury to l<?Ok cuefuUy (or faint fiber images.. 

1.3." Regularly check phase ring O1lignment. 
1.3.S When;lJl agglomerate t· us o( ffi:lteriall caven a significant portion of the fteld of 

view (appro x: I '6 or greater) reject tnc field and select oLnO(her. (Do noc include 
it in the number of tields countcJ.) However. report the bct as it may hJve meanin, 
00 athcr d:U:l collC\:ti~,o. 

1.3.6 BundlC1 or ribcr\ :.Ire .:<,untcJ a~ ,,'nc fiber unlc:u both rods ,,( the fiber can ~ 
c1c:1rly rooJ-;ed. 

1.3.1 Count I.lnly filers With a kngth tu wiuth r:ltio gre:lter than or cqull (0 J: I. 
S.J.8 Count 'lnly fibers ·~rc:'l.:r thlo 5 r:licromc:tc:n in length. Ilk as J,Ccurltc :.l!" pc.xsible 

in ...cccpting tiber\ nClr ~his l::nI,1h.\ ~1ca~urc curved fiber\ Jlon& the: curve to ~i
nute the tonI kn~lh. 



R.3 9 ("aunl .1-' m:ln)' tid.J~ :IS ncc("U.1ry I~I ~ 1.:1.1 .1 t,II.11 ,:.,unl ,II .11 k;,'1 1(1(1 rit-.:rs. Ex· 
cepliom .. ~) c~'un( al Ic:.~t :!U fidJ" e\l'n If ~,," ~"'lInl Ilh'CC: Ih.I" II III II"'-·C, . . In,1 III stop 
:11 100 fields c:ven if }'ClU haven't re:Jchl'J 1110 li"'-'r, 

R.3. HI Fur fibch Ih.11 crllS~ cilhcr one ur twu .. iJ,,~ ur Ih.: c.'unhnf ndJ . Ihl· f~III" .... ins pro
cedur.: i .. u~ed III ubtaill a representati\·e counl. 
COUNT any fib.:r greah:r than :'i micrometer~ in length. Ihal Iae~ "nlircly wilhin the 
counling area. COUNT as "'/1 fib.:r·· an~ fihc:r .... Ilh unly {Inl' end Iyin!; wilhin the 

counting area. 00 NOT COUNT any fiber erllS~ing any t\I'l' mk~. 
Rejc:ct and du nOI count all olher fibers. Rder 10 Figures 5 Ihrou!!h 10. l'\ole thaC L'le 
fibers in Figurcs 5 through I 0 ar~ IW( ~prC'Sc:nt.ri\'(' of Ihe appearance of mOSI u
bestos fibers. Most fibe~ have a very Caint image. 

9. CalibrariOti and Staodacd.s 

·9.1 Samplin& Tra&. C.ibntioa 
The accurate calibration of the sampling pump i~ e~senlial 10 the: C!lrreet calculation of the 
air volume sampled. The frequenc)' of calibr:lli{ll1 i .. dep.:nden: ,In the u)e. carc. and hand
ling to which the pump is subjected. Pumps must he rccalibrale..s i( Ih.:y have just been 
repaired, misused. or received from the manufacturer. If the (lump recei\es hard usage, more 
frequent calibration may be nccessary. Ordinarily. pump!> ~hould he calibrated in the labora
tory both before they arc used in the field and after they ha\e hce:n used t~1 c"lIect a large 
number of field samples. 
The accuracy of calibration is dependent upon the type l,f in!-tru~.:nt u~cd as a reference. 
The choice of a calibration instrument will depend largely l'n .... here the calibratilln is per
fonned. For laboralory tcsting. a I-liter buret u~c:d as a soap bubble Ill' .... meter or wet-test 
meter is rc:cummend,,-d. Other standard c3libratin~ in~lruments .• uch a~ a ~pirl\meter. Mar
riotes bottle. or dry gas meter can be used. The: calibrati,.n ~hould ~ l'( ~ufficient preci~iOQ 
that the 95 t;( cllnfidence limits on the: now rale ar!! . .!: lOt'} (95 C( of the: now rates wiU 
fall within := lOr,;. of the calibrated valucl. 
Instructions (or calibrat!un with the soap bubble !1UIolo meter (olio..... The samplin; tnin used 
(pump. hose, filter cassette) in the pump calibr:uil)n ~houkl be the: "ame as Ihe one used in 
the field. 

9.1.1 Check. the ',-ohage o( the pump b:lttery wilh a vOltmder both .... ·ilh the pump off md 
while it is operaling to assure adequate \·olta&e (or ealic.ration. If necessary. ewee 
the banery to manufacturer's spccifintioos. 

9. J.2 Fill a beaker with 10 ml o( soap solution. 

9.1.3 Connect the filter cassette inlet to the top o( the buret with a I~ngth of hose. 

9.1.4 Tum the pump on and moisten the iMide o( the soap bubble meter by immersin, the 
open end of the: burC( into the soap solution and dnwing bubbles up the imide ot the 
buret. Perform this task unlil the Nbhks arc aole 10 lravel Ihe (nlire length or tl.-c 
burct without brc.1k.ing. 

9.1.5 Adjust Ihe pump rlJ{amcte:r to provide a 110"" betwcen I.~ Il' 2.S Ipm. 

9.1.6 Wilh a water m:.nometer. ch.:cL: that !h·c prC"S~ure dfllp lC"russ Ihe fil!'!f is leu tlwI 
I J inchcs ,,( ""Jtcr (~buut I inch o( r:l<:rcuryl. 

9.1. 7 !i1:Jn a SO:1(1 hubble up the huret amJ r.I,·a~lIrc the time it t:Jh-s (llr the bubble to lnvd 
:l minimum vtllume \If I liter. 

9. 1.8 Rq-ca( Ihe: pwcct.lurc in 9.1.7 al k:J~t Ihrec lim' .... :Jh'r:lt:e t~.: c.:~ults. :lnd c~JcuUle 
Ihe e~libra1ed fluw rate by divic.Jin~ t~ ,ulumc tn\cleJ h~ Ihe ~'JP bubble by lhc 
(i.\~d timc. (( the: range bctwce:\ tho: hi~hct :lnJ Il''''~1 or the Ihree I\ow ralcs ii 
greater IhJn "boul U. n Ipm. tnen Ih.: cJlihrJti,,'n s .... uld be: rcpc:Jlcd since it is likdy 
Ih:lt Ih.: prC'\:i,i.>o is nO( Jdcqu;lte . • 
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~.9 Dall. rcquiicd (or Ihe c.llibr:llion incluJc Ihe \lliume m'::l~urcJ. cI;tp~cJ lime pressure 
drop . .lir Icmper:uure • .llmthpheric pr.:)!'ure (or .:k\:tli,IOL pump ~cfl:\1 numt'Cr. Jale. 
and n:ame o( pef'S': n pedorming Ihe c:tlit'ir3Iilln. 

? f!'-1.1 0 Correclion~ .10 Ihe now rale (llr pump' wilh rl'(3mO:ler~ m:ly be nec.:ss;uy i( tho: pres
sure lelev:lhun) or Io:mpcrature ",·her.: Ihe umplOi :lre coliccleJ (:l':lUal fto"'· r3te) 
differs signilielntly from th:lt where Ihe ol:IJihr:llilln was performed einJicate~ ftow r:lte). 
Actual ftow r:lles at time of Qmpling niay he: c:llcul:ueJ (or a line:lr .;c"le rOt3meter by 
using the following (;orrectioR formub: 

P cal 

P ........ 11 

where both prc:s.sure (P) ~J tcmpc:ulure en 3re in absolute: units such u: 

psi a = psig + 14.7 
dei Rankin = deg f:lhrcnheit + 460 
deg Kelvin = deg Celsius. + 273 

"~Sdup 
'i~l Porton Reticle and the: Cuuncin& field 

The asbestos fiber count procedure cu(aists of cump:lring fiber Ie:ngth Co che: di:lm
eccrs of c:alibr:lccd circles ur :1 Purton· reticle. and counting all fibers gre::lter th:lR 
S ~n'crome:te:rs in lena:th Iyin~ within :1 given counting field :lrC:l. The: POri..,n re:ticle 
is :1 gla .. s plale: inscri~J wilh :J ~ri("C uf circk~ and rcct:lngle:s. The left half l·f tnc 
rdicle: is divided into silt rectangles cunstituting the counling fie:IJ. The: countiM held 
is iIIustr.lle:d in Figures S thruugh 10 . 

. ,.1.2 Pfact..;.,ent in Eye:piece 
The: Parton reticle is pl .. lI:cJ in~iJe the Haygenian cycpi~~e where it rests on :he fie:ld
limiting diaphr:lgm. If othe:r types u( e:)·.:pi~"C,-~ 3f1: used. it may be nC\:C'sary t(\ insert 
a counting cl·II:.1r fur re:t3ining (he retide. The rctiele: should alw3ys be: hpt cle:an .. 
since: dirt on the reticle is in focus :lnd cuulJ cI'"'plicatc the cOllnting 31ld sizing 
process. 

:'~J Stage Micromeler 
The Purton retic:\: cannot he: u~c:J (or .:ountlng until it ha) bee:n properly calibr:lfed 
with a stage micromete:r. Must stage: micwmetcr \C:lIC1i :u-e: approximately two 
millimete:rs long and arc divided int(l uni", of ,'ne-hundrcdth of a millimeter. (ten 
micrometers). 

U-4 Microscope AdjustR14!nl 
When adjusting Ihe mi..:roscupc. follow Ihe manufacturers instruclions while r·b<ervin~ 
the following guideline'>. 

I. The light source image m~ .. t bi: in (OCIb and cenlered on the condenser I:-!S or 
:U1nulu diaphragm. 

Z. " nc: panicul:ale male:rill II' be c:xamino:J mu.,l be in (ocus. 

J. The illuminator field iris mu .. t ~ in (CXu. .... cenlerro on I'le sample:. lnd opened only 
to Ihe point .... ·he:e Ihe: fielJ of 10':':""- i, illuminat..:J. 

4. The ph~ ring-s lannul3r Ji:lphrlgm anJ ,Jh:lS..:-,hlrting dcmenLI musl be .:on
centric. 

t~s Pocton RClicle CllibralilJn Pfl'Cruurc 
Each eyepiC\:c:~bjcclhc·rc:tlde combin3lu)n • ..'n Ihe microscope mU~1 be cllibrllcd. 
Should :U1y o( Ihe Ihrec be changed (Jius<..:mbly. rcplxement. loom ldju~mcnl. CIC.). 
the combin:ali,ln mu .. t be- rcc:llihr:ued. C .Ilit'iralion m:ay change if inierpuplllu) di\-



10. C.&cul.ooas 

l:lnce i~ ch:lnl:eJ. F,.( pr,.p.:( ,;,III'(:llhlO. Ih~' (,.11"' .... 1111: r(u~:.:Jllr.: ~h,.uIJ "-: (,tlIU'lt«!d 
clu~ely. 

With a I OX u~j,:cli"c: in pl:lc.... place the: )I:lge mierometc:r on the (T1cchanic.a.l 
~taFt:. (,,.;u .. the milhm~·tcr .. c.dc. ;rnJ .:,,·nh:r th ... ;m:.lJ!.':. ('h:IO~t: h' Ihe 4(1-~SX objcc. 
liv,,' ;tnJ ;ldju,1 the lir,t nllllintct,,'r ~;Ih: ,I;\"i';"n ttl c,lin':IJc \10 ith the IcCt buunduy ol 
the I'"n,'n n:...-I;lnCIe. M,,'a,ure th,· d;'I;~ ... e "-:t\lo'~'ell thl." lelt alld eltreme right bound. 
aric!> o( the "urtun rectap~k. c..tjltlal;n~ :.III) (,<'ni,'n o( the tin:11 J;,·;)ion. Thi~ me:u
ure:me:nt repr~ents :!OO l unih. The rectangle i~ I UO L un;h on the: short vertic.al 
dimension. The C:llcul:ltc:d "l - i, in:,c:nc:d intll the (~'rmul;a 0 = lC!.S)I·: where M}of' 

is the circle number (indic:lted on th .... reticl.:! and "0- is the circle dilmeter. Si.oce 
tile circle: diameter); "3ry 10!;3rithmically. (,\'er)' other circle doubles in diameter. For 
example. circle number three is twice the di;,nh:ttr of number olle: number (our is ~ 
the dilmcter u( number two. When the circle "ius h;1\"4! ~en determined. the eOUDl
ing field area which clJn~i~t=- llf the Idt )i~ ~m:tlJ..:r rcclln[:les c:tn t"C calculated frOCll 
the relation 10.000 l:. This ct\mplet~ the reticle c31ibr3tion (,lr this specific objec
ti \/e-cyepicce-ret icl e c,'mb; n:lI ion. 

Example for Ponon Re:ticle 

The follo""'ing calibr:ttion was utauincJ for 3 pair of lOX HUYGenian e:yepieces and I 

43X obj«tive: 

200 l = 0.14R mm = 148 micfllmc:ters 

100 L = 0.074 mm = 7~ mi .... rometers 

One L-unit = 0.74 micromctcB 

Thus Circle NI h:a a diamc:ter 0 = l(~~)1 :: = O.H(~')' :: = n.74 (1.414) = l.OS 
micrometcB. 
Then our circle di:\m,,'ter calibration t:\bi~' looL:s liL:e: 

Oi:1me:ter llf Cir.:k III = 1.05 micr,'meter~ 
II'! = 1.4& 
113 = 2.M 
#4 = ~.9tl 
liS = 4.19 
#6 = S.9'! 

Field :lrea = (10,000) (l::) = (100 II (100 L) = (0.074) (0.0"14) - 0.OOS5 
mm= 

Thus tiber~ with :1 Icngth greal.:r th:ln :1 di:;t:1rlCe h:lI(\I.·:.ay between the di~meten cJ. 
the liS and 116 circles would he: counted. 

l( :I P:utcBon Glone and Circle rcticle i~ used, a different calculation pro.::edun: • 
required. The circle di:lmcteni 3re related 3.~ follows. The #25 circle di~metcr " 
(0.1) (r..-ticlc length). 

The circle di:lmetcf!; :In' pr"Il\lrti,'O:.t1 hI the r.ltio o( their numb.:r.t. Thus the I1fJ 
circle diameler is C~O '!.'i I ,1( (Ut t;m\..,. Ih.: N 1:'1 circle Ji:6meter. 

10.1 The 3vcr.lge :.airborn..- :J~t":"h'" titli:r 1.",'n.:·:nlr:Jli"n c..limat,,'J by the tilter \Jmplc nuy be 
calculated (rom lhe (oll'lwin~ f~·rmul:.t: 

AC == ~'FB Fl.) - (BFB B!l-ll (ECA) 
(100UI (fRI (T) (~lFA) 

I 



where: 

AC = Airb.lrn(' fi~r ...... n.:.·ntr:Jlton in (I\b.:r~ > 5 ... ml em". 
BFB = Tct:lI num~r or :" ',. O:"unleo.1 ill tho: BH. tidJ,. ,Ir the: hl:!nlL ~.r ClIntr,,' filters 

in fib..:r~ > S !.rn. 
BFL 
ECA 

fR 
fB 
fL 
·~fA 

T 

= T~,t:J1 number '-Ii rid.l:. ..... unt.:d .In th~· I.bnk. \Ir ..... ntrol filters. 
: Ef. .. 'Cti\(' .... Illk.:ting :HC:l .,: filter {z(~~ 10111: ( .. 'r :a .l7-mm filter with eff .... eti\c di-

.Im.:h:r .,r J.l mm).· 
= Pump flo ..... r.llC in liters min (Ipmt 
= T ... t;al numtlCr ,,( fi!:>.:rs c\Junted in th.: Fl tields in fiN-rs > 5 .•• m. 
= T .:>tal num!:>.:r .. ,( field,. counted "n the filh:r. 
,,;, Microscop< count tield :1f(:~ in mm:: (g..:nenlly O.OUl to 0.006). 
= ~mple c(\I"-"\:tion tim.: in minutes. 

10.2 Recount criteria. It is \o'cry dcsir:1blc: (or a counter to cClnJuCt :l '·blind recount" (or about 
I in e\·cry 10 tilter w.:o.1g.:s bliJ.::.) .:&)unh:J_ Altcrn.ui\C/y. :a .... 'C\.nd I.'ounter could perform 
the blind recount. In tr.1inin~ :,':s:.i.IOs (or n\l\ice I.',IunteN. the trainee should ~c)nJuct :1 blind 
recount for tilter w .... J~cs ,:,'unteJ by an c:.,,,,,,·ricnccd. pwficient counter. In:11/ cases. \'ie will 
obsen .. e direrences bel\'Ccn the first anJ ~'C,'nJ c&)unts (If the s;amc filler wedge:. Most of 
these: differ .... nces will t'C du.:' hi .:h:lncc: ;alone, Ih.!t ilO. due to the: r:lndom \;ari;ability (precision) 
of the count m':lhl.>d. SI:!li!'li.:;!1 h.'Count crih:ri:a enahle u. .. 10 decide whelher obscfl;ed dif
(erenees C:a:1 rc:;a~n:lbl) t-.: c\rl:tinc:d due: 10 .:h:an.::c: :lIunc or ;arc proh.!bly duc: to system;alic 
diff.:r.:n.::es l>ct\loccn ':~unl.:r, •• r mi\.r')scI.'~ \lr due to somc other bi:1\ing factor. 
The lol/"wi:'g ret:ount I.'rih:n,'n i~ i,Ir :1 p:lir .,f ·,:.,unts Ih"t cstim;ate slime ;airborne fiber con-· 
centr:1lilln (AC) in ribers ':01'. The .:rilcriull i~ ~i\ cn al th4.' I)"P'!-I crror /,:\·cJ. Tha( is. 
Ihere is a 5% m;uimum ri~\;' th"t \Ioe .... ill reje':l :a r:Jir ll( counts (I.Ir Ihe re:lson th:1t \lne 
might t'C bi:1Sl.'d. '" h.:n Ihl! br~c o~r"cJ Jilf~r~'n':l! i~ rc:ally Jue III ch;anee. 
R;:jc:ct a p:1i:" or e&)unt~ ~"\::Ju",,' ,In..: mil(hl tIC bi.!)~d if: 

f ~C.: - AC".) e,.:cxJ~ :!. 77(AC)(CV •.•• ) 

.... here: . 

AC. = lo"'.:r 1.")lim:Jlc:d .!irh.rn .. · fi~r con.:entr.!lion 
AC:: = higher 1.").(im:lleJ ~irb..'rn.: fiber c"IlI.'c:ntra\! JO 

AC = ;a ... cr;age: IIf (he two :.1irbornc cl1ncentr:.1lio" I.~(in\ato 
CV t ' " = ..I\era!:c CV (,'r the twl,) e~I(\centr:1liun 1.~lim:.1l.:s which ;arc I (unction of the total 

tilx-r cuunt (FB) in e:l.:h C.L~e. U~ Ihe rdalion in Section ~ or Figure 3. 

For:t p:.1ir u" cl'unls ,'n the :\.1m.: fill.:r. rejecI Ihl: r:.1ir !l\.'C:Ju,"" one mi~hl he bi:tsed if: 

",here: 

FB, 
FB:: 

FB 

= 

= 

(FH: - FB.I ~ .. .:e.:J~ :!.77IFBI(CV~) 

10"'·.:( tih.:r ':l'unt \'" (he lil'· ·r (luI: . .! lih.:r..1 
hi~.:r lit..cr e •• unt ,'n th.: lilter {I ... I:,I tit-..:r,1 

:""'::J~ ... .If tho: ''''\' "'1:11 lit-..:r ":"lIn(, 

CV~ ...: CV ..... r Ih .. \ .• Iu.: FU l.'~ ... Ih.: rd.,Ii,·n in x":li,'n ~ •• r Fi!;ure J. 

11.1 L~n.:h. J l{ 1\. . J I\.(.· ... ,'_·· . r . .• n,I" .\. 1 ... · .. ld. ··V..IliJ.(\ .I( the Pl',,,,'n Pi~trit-ulion In 
oU,( C.lullti.-;;"·. ""I'",''',h'',1 

I/.2 ~·,,·iJn,·r. I< :1 .... . 1'1 I- \"~. " 11,,-( F'I"-II!' ,:, \,1-.:," .... I'r • ...:l~~ i \l!!:·· . rr.,n'.Il·(i,.n~ uf the 
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LISf OF FlGURES 
(SthrouV110) 

fIGURE 5. DO NOT COUNT. Fiber croues top and bottom sides. 

FIGURE '" COmITo One tibet. 

FIGURE 7. COUNT. One-half fiber. Fiber- cr~ left side and oae end lies within c:oum &tIL 

FIGURE I. COUNT. One-half fiber. fiber cros.s.c:s bottom ~idc and roc' c:nd tica within c:oa.( 

area.. 

fiGURE 9. 00 NOT COUNr. Fiber CTOS~CS t.., .. o ,Ides. 

FIGURE 10. 00 NOT COUNT. Fiber crosses two sides (bonom left cocoa). 
COUNT. One-lu.lf fiber. Fiber cro»cs bo«cm ~ide and ODe end lica withln CGUIOt an&. 

COUNT. One fibet (lop ridll corner). 

I 



".W.: v.u-ious 

~: 0.5.asbestos fibers (> 5 ~ long)1IIl 

FIBERS 

rETl«Xl: 1m 
ISSl8: 2115164 

~Slac 11: 511S18S 

MIOSH: 0.1 .asbestos flwL [1]; 3 glus fibers (>10 ~ JC <3.5 ~t.l [2] 
IoCGIH: 0.2 aocidoliu; 0.5 .-miu; 2 chrysotO« ..-.d O't.hef' ·ubestos. fla 

S'tlOO'RS : .asbestos (.a i no Ii te [CAS '13168-00-8]. grurtC1'" \ u (~ I te) [~ , 12112-13-5] • 
M'lt.J'qlhyllite [CAS ,11068-18-9]. chrysotil« [CAS '12001~S]. crocictlHu 
[CAS "2001~]. trmoliu [CAS '1(567-1~]); fibrous gl~. 

SNPlER: filTER 
(0.8 to 1.2 ~ otllulos.e Ht.«' 
...ot-~. ~ d\~t.«'; 
fo\ l-w-~ ussri;te) 

FlCW RATE'*: ~ 0.5 U.ln (see Step 5) 

~~: .tOO l • 0.1 f\wllll 
-MX*: 2000 l 

*N1just fot" 100 to 1300 f\~ (step 5) 

SHlPPE){T: rout i M 

FIELD 8lN«S: 101. (~2) of ~les 

AANGE STUllED: eo to 100 f\ bers counted 

QIIEAAll PRfCISIa. (~): O.llS to 0.13 
(A Rulc-s) (3] 

!NW.YTE: f{~ ~1 (CUlt) 

! SoYPt..E PREPMATIQI: ~trl.at In _thad 

! QlMT I.N:i RlJl.ES: s.t A (PCC.M Z39 [3."]) ot" s.t 8 
(.101\ f{~ ~ [5]) 

!~IPfENT: 1. ~\ttwe pNse-<:cntrut .\c~ 
2. Wlltan-aecbtt gr.t\OJle (100 ~ 

fl.ld d\~): A RulH use 
'-22; I ~les use Twe ~4 

3. ~Ift lest slide (HSEIW'l) 

!CAllBAATlac: ~\ft drlKt\on HlIlt Mxlut 
3 ~ee-, (7] 

!~: 100 to 1300 f\~ fl 1 t..er .~ [6] . 
! . 

!ESTIMrED LOO: 7 f\~ f"~ U'eI. 

! PRECIS lac: 0.10 to 0.12 (A Rules) (3] 

APPlICMILITY: The ~ing .. ~ is 0.02 fl~/IIIl. (lCJ2O-t. .i .. ~1«) to 1.25 fI~ (4OO-l 
• i r ~ 1 e) . nw..ethod g i YeS ut lodele of .1 rbonw ubes los fI b«rs but. ..-y ~ \IW'd 

fot" other 1M ter i .1 s wen u fI brou s g 1 us by i MAH"t i ng P.I i uti 1. p..ar -.:ter's into the count \ ng 
ru 1 f:S. The.:thod does not d Iff erent i. te beo.e.en • ~ los And ot:.h«r fl ~. ~ ~ f \ be1-s 
l~s t.Nn a. O.ZS \JIll dl.-eUr will not ~ det..ecUd by this _thad (7]. 
~: My other .\r1:lome fiber lMy interf«e sinc. .11 p..artic1n _tl~ the counting 
cri ter i. Me COUt\ ted. 0\.1 'n-1I1c:~ PArt \c 1 f:S fAA. Y ~ fI bf"OU'1:. H IIj\ 1 n'C Is; of non-fl brous d.ts t 
particles -.ay otx.oJ~ fl~ in t~ field of view At"Id \nc:r-e..~ ttw drlection li.it. 
OTt£R rETlmS: Thi~.:thod IntrOO.tce-s ~ fO(' i~ ~itlvlt)' ~ ~lbiHty. Ot .l~ repl~ P&.CM rn (3.4] At"Id I"<rthad 7400 (dated 2I1Sl8-4). 

SI'~ 1400-1 



REJa.HTS: 

1. Acetone. '" 
2. Tri.aet'n (glycerol tri~t4te), 
~t Wtldr. 

rE:Tl(X): 7 COO 

~IMJ(T: 

1. SMpler: field R)('IitOC", zs....-.. three-pi~ cusett.e 
wi th so..... eJCt.eMion CXJWl with ~l1ulose rster 
filter. 0.8- to t.2-~ pore size ~ b.lc~ ~. 
NJTE1: ANlyze ~utlve fUlers for fibet-

b.tdcground bef~ use oIl'Id di surd the fi 1 ter 
lot if .ore th.&n 5 fibersll00 fields .re found. 

NJTE 2: M electriully c:ordIctive extension CXJWl is 
rccocwaded to redJoe electrosutlc effects on 
fiber ~l 'ng. . 

IIOTE 3: Extension CXlWl not ~ired for Ue.l or .-bient .'r ~Hng. 
2. ~l ~1 iog ~, ~.5 u"n (see step 5 for flow 

rd.-), w'th flexible connecting bbing. 
3. ftiC1"OSCX:lpe, posHtw ptwse contrut, w'th ween or blue 

fUter. 8 to lOX eyep'eoe. MId 40 to (5X pNse 
object'w (toul ' lIIIlgntf'ut'on u. 400X): I'Ulleriul 
~re .. 0.65 to 0.15. 

4. SHde-s, glus. s'ngle-frost.ed. pre-<le.aned. 2S x 15 _. 
5. Cowr sHps. 22 x 22 _ •. No. 1-112, unlrss othe,....ise spec' fl ed by • I 0"'0Salpe Nl'lUf .ctUref" • 
6. ~ or Mtl polish. 
7. tnif., '10 surglul steel. cur.ted bl~. 
8. TW'eZ2n. 
9. F1HJc. QJth-twe. lnsul.t.ed nedc. 2SO- to soo. (wi th 

slngle-holed nbber stopper ~ elbow-jointed glus 
tlbtng, 16 to 22 01 long). 

10. Hotpl.t.-, s:p.a ric-free , stirring t~; tINting Nntle; or' 

Infr&red l.-p £nd ~gnetlc stirrer. 
11. ftkroplpets, 5-}ll. 
12. c;,-.tlcule. Wllt.on-8eckett t)'P« with lOO-~ di.meter 

clrcul&r f'eld ~t the specl-en pl£ne (.~ • 
O.OOlBS.r) (Twe ~ for A Rulrs; T)'P« C-l4 for B 
Ruln). Av~l1~le f~ Pm ~tk~ ltd., 1(5 Newton 
st,....t. W;altt\MI, M 021504 (Telephone (617] B91~). 
I«JTE: The w.tlcule Is ClS~ for Nch .. ic~. 

Spec tf y d I s.c d I .-ne le1" ne-eded to fi t eactl y the 
ocul"r of the lI\cros.c:q>e And the dl~t.er (JIm) of 
the d rcu 1 U COtn1 t I n<J .re.t (s.e-e s t.ep 12). 

13. HS£iWL phase c:ootrut lrst slide, ""'ric II. "\I~i1.tble 
f.-a. Pm ~tics ltd. 

14. hl~, ocul.,. phase-ring oent..e·dng. 
15. St.lge .icraneter (O.Ol~ dlvisiom). 

16. "'~i~ fo". 

SPECIAl PRfOUTI~: ke~ Is ~ ..::tN!llely f14111114ble 1 iQUid ~nd ~tlom IIU'Ot be Wen 
not to ignhe it. I1Nting of KetoM IllUst ~ 000e in • Ye1ltiht.ed l~~tory f ...... hood using " 
fl.-..e 1 ~ s • sp.arlc -free he.& t <;oun;:e. 

a 
S/IS/BS J~2 

.~ 



'( $..A.1>lING: 
1. ~1ibr&t.e e.acn person.&l ~1i~ puip with & r"C!p~tAtlw SMl91ff In 1lne (3]. 
2. Fut.eo the ~lff to the 1IO"ic~,.·s 1.Ape1 .as c10w U po$slble to the won ... 's 8OUth. 

~ the ~ CX>Yef" fl"Ol the end af the cowl eJCtcMlon (opea f.eel Md odeot (~ down. 
\k ~ the jo i nt between the ex tender MId ~ i tor body wi th shri nIc t..pe to pt"CWnt & i rINks. 

l. \k~ the ' cusette tightly in &llIIinu. (oil being sure not to obstNCt Airflow Into the Clpen 

end. 
NlTE: This step Is not ~~ry if ~ «lectrlully ~Iw cowl Is used. 

4. ~it U leut two field bl.&1\k's (or laY. of the toUl SMples. ",,1cheYet" Is grNte1') for 
Nch set af s.-p I es. . ~ the ~ (1"01 the fi.1 d b l.an1c c.asset tc-s Md store the CApS £nd 
cusettes in A c16lti .re.a (bAg OC" box) ciJrlng the ~1lng pc1"Iod. Repl~ the ~ In the 
cuscttes ~ ~lIng Is CDlpleted •. 

S. ~Ie At 0.5 U.in.or gre.ater [8]. Adjust s.-pHng now rAte. Q (U.ln). ~ ti_. t 
(,Ii n). to pr6cb::e & fl bet' dens It '1 • E (fl be-r-shr). of 100 to 1300 fI~ 
[l.BS-10· to S-lO' fiben pet" 25-. filter with e(fectlw collection U'e& CAe-
:lJS ..-2)] for cptl_ counting precision (step 22). 00 not .xCMd 1 .g toUl ciJst 
lOoiding an the filter. These vui.tlles Are relAted to the ~Ian lewl (()(W-b&lf the 
current su.nd.lrd). l (fibe1'sllll). of the fibrous M1"OSOl being s.IIIIC)led by: 

t. <AcHE) • 
(Q) (l) 10· 

WlTE: II ~l1ng flow rAte of 1 to 4 V.in for 8 hrs Is ~IAte In non-dJsty 
&bIospheres conUining u. 0.1 fibe1"llIL. ~sty A~H require SlNllet' s.-ple 
wlu.es; ...oieftt. cle.an Ablospheres require 1.rget" Air Ullples for cpti_ count.lng 
PAC I sian. 

6. ~ the field .onltoe" At the end af s.-pllng. ~l.a the plASt.lc tc9 COWf" £nd SlN11 
end ap-s. ~ star. the ~ i toe". . 

7. Ship the ~les. still w~ In .llllifY.II (011. In A rigid c:ontd ...... with sufflcleot 
p.ldclng Nterl.l to ~t. jostling or d..age • 
.oTE: 00 not use pol:rst~ fo. In the shipping cont..&l ...... beaus. electrostAtic foras 

NY ~ fi~ loss ft"Oll the s.-plet' fl1tef". 

s.w>U: PRfPAAATICJt: 
N)TE: The ~ject Is t,o prodJce s.M91es with. SKIOth (~dny) b&dc~ In A ~llII with • 

refr.ctlve Index equAl to or less thAn 1.46. The .. \.hod below coll~ the filter fOC" 
..asi ... focusing ~ ~ pef"'Nnent .ounts ""Ich U'e uwful for qu&1tty control £nd 
I nterl ~.torj cx:wp.Ari SOIl. Other 80Unt i ng teeM lques ~t I ng tht 4tbow cd terl. NY 
.1 so be used (e. g.. the f'IOO-ger"lllolnef\ t (\ e 1 d ..:lU(\ t I ~ t..ecM t que used In P'CNt m [1.3.4]). 

8. EMure t~t the glus slides ~ COlter slips Are frH af c1rst. u.d fl~. . 
9. PI&ce 40 to 60 Ill. of &cetone Into • Cl.Jth-t~ fl.sIc. St.oppc-r tlw fl.ask w\ttl A ~lngle~le 

n.bbef" stepper through ""ich AgIus tlbe exlellds 10 to 12 DI Into the fl.sIc. The poc-tlon 
af the glAss tl.be ,""ich exits the top of the stopper (8 to 10 Ol) is bent ~rd In ~ 
el bow '"" i ch ..uce-s ~ ~ leaf 20 to JQ- wi th the horfZOC'l t..& 1. 

10. Pl.Ke the fl~sIc on • stirring hotpl&te or wrlP In ~ he.t.tl~ .anti.. ......t the ~cet:one 
gr~l1y to its boi 1\~ ~r&ture (u. sa -C). 
c.a.uTI~: The ~t..oM v~ aJ~t be ~r&t.~ In • wntll.lt.ed f ... hood -...y f~ &11 opti1 

fl--s MId ~rlc soun:.e-s . AIUn\&~ I'outl~ _t~ c.&ll b. ~. !>"WIding 1'10 

~ fl-. or ~s ~ ~t. 
II. IbJnt & we&;je cut fraq the ~l~ fi 1 U1" on • c1Hn gIns slide • 

.I. CUt ~ af U. 2:51. of the fllt.c1" u-e.a with. OJ,-....ed bl~ st...41 surglul knife U1;l~ 
• rodd ~ Il1O t i on to pN"Vef'\ t t..e.Ari ~ • 
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b. PlACe the f\ltef" or wedge. c1trt side '4'. on the slide. St..aUc electrlctty .. ill usually 
Ireep the f" tef" on the s H de unt \l I t \s c 1 ured. 

c • .."d the gl~s sl Ide ~i"'9 the filter u. 1 aa frc. the gt-tn tlbe port ~ the 
ACri.one vapor Is MCAp I ~ f~ the heAted flHk. The Aat.one vapor ,t~ shoo 1 d ~ 
A c:ondIcrution spot on the gl.us sHde u. 2 to 3 aa In diMieUr. ft:l¥e the glASS slide 
0IfI t 1 '1 In -the v"POI" st,..... The fO ter shoo 1 d c1 ear In 2 to 5 sec. If the f \1 ter 
arrh. distorts. or Is otJ-rviw rendt1ed ~l~. the voIpOI" stre. Is p~1y not 
s t/"'OlOg enough. Perlodl u 11 '1 .. I ~ the outl et port wi th tissue to pc"'eWf1 t "qu' d .Ketone 
ddpplng onto the fl1ter. . 

d. Using t.hit S-lil .ICr"q)Iprl. pl-. 3.0 to 3.5 III trl~tn on the f\lter. Cef1t1y 
lower " cleM CO¥ef" s" p cbI'I onto the ft 1 ter At AS" gil t Mlg ,. to re<b::e the 
posslbl Hty of fOfWIng bUlbles. 
toTE: If too Mtrf bc.bbles t=or. or the ..... t of trl~tln ts Insufficient. the COWf" 

s"P 8'1 becaIe deUChed .nthtn A few hour"$. If oc»ssl.,. trt~tln "",,'ns in 
0JnUct .nth the edge of thR fHter under the c:owr s"P. ftber .'grAtlon _'1 
ocx:ur "t the ~. 

e. '1t» tIw edges of the CXJI¥oet' sUp to the g1-tn '''de using " 1~ or Ml1 poUsh [9]. 
IOTE: If cl..,.1~ Is slow. the sHde R!I be w...-.ed on " hotplAte (surfACe ~"ture SO 

-C) for 15 .on to hHten c1..,.Ing. Q)unt\~ .. y pnx:eed I-.e<JI"t.ely Aftee" 
cl..,.tng .and .ulttng ..,.. ~lrled. . 

~I!IRI\TIDt ~ ~TY cnmn.: 
12. ~"brAtion of the Wal~t ~tcut. to dJt..aln " counti"'9 U'e& (0) 100 ~ In 

dt .. t«' "t t.he ~ pt __ • The dl.-.ter. de (.). af tM clra.tl .... counting A,... .nd 
the dhc dl...ur IIJSt be spKHt*' ""*' ~{ng the gntlcul •• 
". lnwr't lttr1 .... "".b 1. gr" t1 OJ 1. I nto the qoep I eot I.nd focus so thlt the gr" t t OJ 1. H MS 

.tre sNrp M'Id c ,..,. • 
b. s.t the ~I"te tn~"l~ dtst.anc:. M'Id. If ~"c"bl •• f"Hri. U. blnocul .... hMd 
~~t so tNt the a.gntftcrtlon r-alris constant. 

c. Ins t..a tt the ~ to 45X ~ object I.,.. 
d. Pt.a " ~ .t~ on the .o~ d)~ s~ .and ~ the .I~ on the 

gr~t.ed lines. 
e. ft&H.urc the tNgO I fl ed grol d length of the ;r "U OJ 1.. La (,..,. us t ng the s ~ 
ai~t«'. 

f. ~ the gr" t\ OJ le f r'CII the .-i cnx.cope .and .e.uun Its .ctu& 1 gd d 1 ength. l" c-l. 
this can be-st be ~"sht:d b:t using " s~ fitted .. Ith wrnlen. . 

g. c.1OJl&t.e the drde dl..-ter. d.c c-l. fo.- u... Wi ltoo-aedcett gr"tlOJ1.: 

~l.: If La • 100 l'II. l" • 2.93 - Irtd 0 • 100 ~. then de - 2.11 -. 
h. O'oedc the field dl-ut'. 0 (~1. r~ 100 ~ !. 2 ~ with " sUge 

.1 CT"QIIIet...e-r ~ rece I pt of the gn t I cu 1. (ral the ..am f £Ct.ul"'ef" • o.~ i r.e fie 1 d u.& 

c-2l. 
13. "I ~ Jdj~ t-eot~. Fa 11 ow t.M IWII1Uf Kt.uref". s 1M truct Ions And "lso the fo 11 owl ng: 

". Adj~t the tight soura (or .;.,. 111u.I/\.Ilion .w::rou the fI.ld of VIN ~t the ~ 
Iris. 
IClTE: tOhlc-r Illu.INtlon Is ~~. ~ • ..,.11~1 •. 

b. F~ on the p.artlcubU NUrbl to be c'--'roed. 
c . KUe wre that the field Iris Is In (0Cln. ceot.cf'cd on the ~l~. £nd ~ only coough 

to (ully 111u.iMu the field of viN. I 
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d, ~ the tele-s.ccpe ocul.r ~l ied by the IWllIf~rer to enwre tt\.at the ~~ ri~ 
(olJlOUI.r di~r.C}II .uId phcls.e-shifting ele.eot1;) ue CX)OOMtriC. 

14. o-.edc the ph.ls.e-u.1ft det.«tion lilllit of the .i~ periodiCAlly. 
•• R.mo.-e the HS£/WPL pN.se-<OOtrut tHt sl ide f .... its shipping conuilW:f" UId center it 

under tM pN.se objectiw. 
b. Bring the blodc1: of groor.ted line'S into f~. 

t«JTE: The s 1 i de cons is ts of sr.oeo ~t s of gr'OOW'S (a. 20 gt'OOW'S to MCh b lode) in 
Otsaoding onief" of visibility f..,. sets 1 to 1.. :n- requlr.-nts for Asbn~ 
counting M"C tNt the .i~ optics IKISt ~l~ the ~ 11M'S In set 3 
CDIIpl'.tely. Although they Ny ~ ~t f~int. Mld tNt the gl"OOWd liMS In 
sets , ~ 1 8IlSt be Irwisible. Sets".v'd 5 IKISt be &t l ... st putl.l1y vhlble 
but ~ oa.ry stlghtly in vi sibil ity between _ICf'OS.Cq)H. A _Ic:ros.c:qle W'alch f.lls 
to -n these requir.-ots tws .i~ too low or too high. rnolutlon to be used 
fOf" ubH lOs coun t i ng. 

c. If tM INgle "",tity detef"lorAUs. cl6ll1 the _l~ optics. If the pc-abl_ . 
pen I sts. COMU 1 t the _lO"OSCXlpe ...,..,f.cturer. 

15. ~llty aJC'Itrol 'of flbet' counts. 
~. Pnpue .nd tDUnt field blUlirs Along "lttl the field ~lK. Allport the counts on -..ch 

blri. e&lcul&te the ~ of the field blMllc courrts MId Stbtr~ ttlls Qlw f..,. MCh 
~le count bef~ "POrtIng the f"e'SUlts. 
IClTE1: The ldecltity of the blMllc fl1ters should be unknown to the counter untH &11 

counts tww been ~ lri.ed. 
IClTE 2: If. fleld bIn yields flber munts gruUr ~ 7 fibers.llOO flelds. rwport 

possible conlMil\ltion of tIw Ullples. 
b. Ptri oc-. blind f"e(X)Unts by the s..e coun tcr Oft 101. of fl1 ters counted (s 1lde-s ,..1.1 old 

by .. person ot.hef" thAn the counter). 
16. Usc the following test to dltenai .... lihet.hef" & PAir 0( counts on the s... fitter should De 

rej.ct.ed beause of possible bl.s. This sutlstlc estl .. tn the counting .... t...bl1lty .t 
the m confl~ 1 ..... 1. _Oisard the s..III91e If the diffeAnCe beblMn the bolO counts 
u<»e<is 2.17 (F)~. ~ F • .-..t'. of the two flbet- counts .nd ~ • ,..lAtl __ 
s Und.lrd de..-I. t ion. WI I dI shou 1 d be def"i wd by ...cn l~. tory b.uc<f on hi s todal I ~ 
dAU. 
IClTE: If • pAir of .px.ats Is rej«ted AS .. re-sult of ttlls tHt. recount the ..... lnlng 

~l~ In the set UId lHt t.ht new counts .lmot the '1m counts. Dlu:.ll'd .. n 
A ject.ed pA I red counts. 

17. Enroll each new ·counter In & tr&lnlng course ,.,..let. ~ perlOf'Nl\Ce of COUtIUr's Oft • 

v.riety of s.Mpl~ using ttlls procedJA. 
~TE: To ensure good rcprodudbl1 Ity. &11 hboc-&torl.s ~ In &~t.os counting should 

putidpAte In &l\ .~to1; profldency testing progr~ sud\ AS the NIOSH Proflcleocy 
....... lytlCAl Te-sUng (PAT) ProcJr- UId routl,.ly p.artlcip&te "lttl othef- .sbti~ flbefo 
coun t I ng 1 M:xx-& tor I e-s I n the ex~ of fl e 1 d UIIp 1 ~ to CCIIIpolre pcr£0C'N.I'ICe of 
count..ers. 

~: 

18. Pl~ tN sl Ide on tN IIIedwllc.a.1 s~ of t.ht al Ibc-&t.ed .l~ wtth the centcf" of U
fl IUt" uodIH" tN obJ«tl~ lens. F~ thor .I~ on the plM-.. of the filter. 

19. ~Iuly chedc pN~ing &llgwoent ~ K.Ohl«1'" I 11u.INtlon (7]. 
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20. ~l~t one of the follow\ng ~t1; of CXlU'lt\ng nll~: 
KJTE: The two sets of rulH t...~ bcoeo deMlMtrAted to pf"OCila equiv&leflt IIHI\ counts on & 

vuiety of ~sbc-stos ~Ie t)'pd (5] £nd IIIlISt be 1;trictly followed in order to obuin 
VAlid rc-sults. No h)Orldiztng of the two sets of rulH h pMli tted. The 
alibrdion of the llic:roscope 'lith ~ t-ISEINPl test slide detenli~ the .ini_ 
detecUble ftber d\~ter (a. 0.25 ..,. 

&. A Rul~ (s..!IIIe .s P&CM Z39 rulH (1,3,4]). 
I. COun t on I Y fi be~ Iongoef' thI.n 5 ~. I'e.a sure ~ I ength of curved ft bers ~ I ong the 

CU1"W:. 

2. Coun t on I Y ft bers '1\ th & I eogth-~ \ dt.h I" &t , 0 equ& 1 to or gl"'N ter th&n 3: 1. 
3. for fl~ ..tIlch crou the bcJunduy of the gr&ticule field, do the following: 

&. CoUnt ~, flber 1~ Uw\ 5 ~ ..tItch 1\~ eflt'rely v'th'n the gr&ticule &rN. 
b. CotMlt AS III f'bet- Mr1 fiber '11th only one end lying vithln ~ gr&ticule &rN. 
e. Do not CXlUI\t MI"1 ft bel" ..tI I ch CT"OSSH the gr At I cu 1 e bound.try .ore tNn ~. 
d. Reject ~ do not count &11 ot.hef" ft~. 

4. COUnt bundlH of ftbcrs AS one fiber unlHs Indiv'6.s&l f'bers an be ldeottfied by 
observ i ng both ends of & fiber. 

S. Olunt enough gr&tlOIle fields to yield 100 f'ben. Count & .'nl_ of 20 f'elds. 
Slq) &t 100 fields ~rdlHS of ftber count. 

b. 8 Rule'S 
I«lTE: 1M B Ru le-s &re pref ~ -"'11 yt I all y becMtse of the' r daIonstr&ted ~i 1\ ty to 

I I!Ipf"'OYe the reprociJc I b I I I ty of fi ber c:cun t s (S). 
1. COUnt only ~ of ftbers. E.ach ftber aAst be longer tJ\&n 5 J'I &nd lHS than 

3 \.II d\..ete1". 
2. COUnt only ends of fibers '11th & lengt.h-~Idt.h r&tlo ~1 to or gre.ater tNn 5: 1. 
3. Count Nch fiber end ..tIich f&l1s within the grdlcule &1"'6& .IS one end, provided t~t 

U. fiber Rets rule-s b.1 ~ b.2. 
... Cbult vh i b I Y free ends vh I ch ..eet ru I e-s b. 1 &nd b. 2 when the fl ber &pp6I.I"'S to be 

&ttM:hed to ~ p.article, ~IHS of the size of the other pArticle. 
S. Cbunt the free ~ of fibers eMlNHng f~ 1&'1}Ie clUllp'S And bundlH ~ to & NXI_ 

of io ends (S fibers), pnwided thAt 6Kh ~t .eets rule-s b.l &net b.2. 
6. Cbult enough"grAticul. ftelds to yield 200 ends. Count & .inillUl of 20 fields. Stop 

&t 100 ftelds, f'e9oIrdleu of the fiber count. . 
7. O'vldr U1.e toul end CXlUI\t by 2 to y'.ld fiber count. 

I«lTE: Sp 11 t (i bers vtl 1 norM 11 Y be counted u .ore tNn two ends tf the free ends 
~t niles b.1. &nd b.2. . 

21. S urt couot I ng f lUI one end of the (11 t.r NId protJT"HS Along & r.dl.l 11 ne to the other 
and, shtft either ~ or 0:vI on the (titer, &nd cooUooe 'n the ~ d\rectlon [10]. 
S.lect flelck r&nd::ftly by looldng AQy flUl ~ eyepie<:e briefly wMle ~UtC\ng the 
~Ial s~. W"loen.n ~1~At.« CXIW1"S a. 116 Of" .ore of the fl~ld of ViN. rejed 
tJw f\.ld &nd ~lect~. Do not report rejected f\elck In the ~ of toul f\elds 
couot..ed. . 
I«JTE: \I)en couoting & field. cootlnuc::ltnly san ~ r~ of foal pl&ne-S by .,.,Ing the fine 

foan !mob to detect Wf"'J f\ N f\ ~ ..tI i ch t...ve ~ Mbedded \ n the fl I U1". T"
,..11-dl-eter fibe1-s wi 11 ~ 'ftf"'j fAint txJt Are .n i~t contribution to the 
tot..llcount. 

CAlOJlA TIM: 
ZZ. c.alcuht.e &nd report flb«r dotmlty on the fi It.<<f", E (fl~~). by d\"Iding the toul 

ftbcf" rount. F, _Inus tJw ~ field bl£n1c count. 8, by the f1UIIbef" of (\.1~, n. &nd the 
n.ld ArN. At (O.ooras ~ for • propc1"ly ulibrated \.I.altoo-aedcett g-r&tIOJle): 
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23. ~lOJ14t.e the cooceotr4t ioo, C (f1~rs/Ml). of fibers in the .air 1t01Uile ~led. V (l). 
using the effective Clllection 4re.l of the filter. Ac (385"" for.& 25 ___ filter): 

c • (E) tAc). 
V-IO· . 

J«lTE: Pe'f"iodiully c:hed: .and ~just the v.alue of Ac. If rwass.ary. 

~ A1..Ut. TlOl4 a= IE H<Xl : 
This .. tt~ is .& revisioo of NIOSH l'ethod P&CM 239 [1.3.4]. A. ~ of the rwhlom: Is u 
follows: 

A.. s..pling: 
The ~ ff'Ol .& 37 .... to .a 2S-4I filter size .... s IncXx-poc-.&ted to IlIPf"OIte ~Itlvlty £nd 
reO.Jc:e problC!1ft$ usocl.&ted with non~ifona fiber l~Ing ~ on the 37 .... fntan 
[10]. The ~ In nOlI nUs .&l1ows fO(" 2 •• full-shift s..ple-s to be t.U:cn. Pf"O'itdi~ 
that th& filter Is not ow:rlOolded with non-fibrous p.&rtlOJIAtes •. Tlw coll.ctlon efficiency 
of the SMpler Is not Affected by ch.Anges In (lOll r.&te In the r~ o.S to 16 lhin [8]. 

8. 5.M91e Prep.u.&tion T~Ique: 
The .&atone v~-tri ~t I n p1"epoIr.a t ion tedm ique h4s been I ncot'pOC Ated In the _thad AS & 

f ~ tAt'. axe peoaa.nent IlJUt\t I ng t.echn i quit th.&n the di.thyl phth41.&Wdi ethyl oul.ate _thad 
of PICM Z39 [1.3.4.11]. . 

( p " 

\ '( • fte.4 SUnllllMt: 
1. The Inclusion of the Wllton-3edcett w.attOJle In the ~ w.tS ~ to st&nd.lrdl~ the 

field U'&l ~ t.hrough the ~i..c:. [6.11). 
2. The In t reduct i on of the HSE/WPt. tts t s Ii de WH ...0. to s Und&rd I ZIt .10'0SCX:Ipe opt! ~ (0(" 

s.nsltivity to flbcf' d'~ [1.11]. 
3. Nt int.en\.ltiONl col1~.atl\'C study InllOlvcd 16 hbor&tot'II'S usiftIJ ~ s1t~ fraa 

the .&sbe-stos. ~t •• i1l1ng •• ining. textile. M'Id friction .. ted.&l I~tri..s [S]. 
The ,...l.atlvoe In-els of count by differeflt COCJntlng rul..s wre: 

~of ~ ltatlo > 3:1 A.st>ect Rltlo > 5: 1 
s..ple T~ SMple-s ~ I't>d. CRS* IUA I't>d. ms* 

.. ining 10 100 127 74 92 

""ling 10 100 112 54 9S 

~tos~t 14 100 146 90 137 
Textile Chrysotile 10 100 109 89 99 
Friction ~terl.al 10 100. 130 87 116 
Ot.hen; (Inwl.atloo. ~ite) (, 100 ill 92 !!!! 

TOTAl: 60 rEM: 100 125 96 110 

TM IIIOd i fi ed CRS (N lOSH 8) Ru 1 H ~ (QUOd to b« .or. pnd ~ th.&n the AIA (N ras.H A.)'

Rule-s. r~ r~ of rehtl~ 1~rd de-..ldloos (y IOtIlch IUrl.d with ~1. twe 
And l~.alof"y ~: 
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IUA. (NIOSH A Rule'S). 
fbii fled ~_ (NIOSH 8 Rule'S) 

Intr.11.Lboratory 

0.12 to 0.40 
0.11 to 0.29 

lnur 1.Lbontort 

0.21 to 0.85 
0.20 to 0.15 

r£ll<X): 7400 

(Nenll 

0.46 
0.2S 

*t.klder AIA rule'S, oni), fi~ ~ving a di.llTteur IHS ttwl 3 l"I are counted and 
fibers at~ to poart ic1e'S larger than 3 ~ are not counted. NIOSH A Rule'S 
ant ~I~ sIlIil..,- to the IUA. rul~. 

The 8 Ru 1 e'S ti.Iw a 1$0 been f aVOC"x, 1 y rece i \ted by 41\11 ysts AS 1 ~s _ I guous And s i,.., 1 ~ 
to use; these rule'S also showed the leut biu relatiw to AlA rul~ in the 
co 11 ~a t i Ye study. All Independent NIOSH 1 Ab«atory study us Ing ~ i te fibers 
~ A relatl .... s~rd devl .. tion. Including within- lind bebleen-s..ple 
n,.i~11 Ity. of 0.151 for the B Rul~ [12]. Addlng.an ~tllIoIted ~Hng pulp eCTOr of 
0.05 [13] to the vitMn-~le vui«>IHty In this study results In .an ~tllMte of 
OWf"a11 precision. Sy-. of 0.102 for the B RulH • 

.(. Beause of pont INCCUr.cln ~soclated with low fibet' counts. the .Ini_ l~ing hAs 
beeft i~ to 100 flben.l.-2 filter al"N (80 fibers toul count). TMs lew1 
yields "" 0¥et"'&11 Sy- • 0.13. H Indiated In Figure 3 (rt'ilsed) of P&CM 239 [3.'(] 
which COCTfl;pouch to a '.ISUnPIeOt ~ • 0.12 afur f"WII)¥Al of ~ elTOC" [13]. 
SIIIi luly. at the 1lU1 .... count of 100 fibers. O'Iffall Sr • 0.115 &rid MeHUraent Sr 
• 0.10 .are obulned. 

D. Evaluation of the IIethod using tlw A M'd B counting ruln wi 11 pcoc:eed on I continuing buts 
through the MIOSH Proflctency AlIAlytlal T~ting (PAT) Prow-. Tht ON PAT reporting focw 
alla.tS for reporting of r.sults by .iu.r set of ruln IS of J.anuAry. 196(. 
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DEPARTMENT OF THE NAVY NFGS-020BOB 
NAVAL FACILITIES 2B February 1991 
ENGINEERING COMMAND -------------------------------
GUIDE SPECIFICATION Superseding NFGS-02080A (06/90) 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~AAA~AAA~~AAAA~AA~AA~~~A~~~~AA~A~ 

SECTION 02080 

REMOVAL AND DISPOSAL OF ASBESTOS MATERIALS 
. 02/91 

NOTE: This guide specification covers \@safety 
procedures and requirements for the demolition, 
removal and disposal of friable material containing 
asbestos.@\ Nonfriable asbestos containing 
materials normally do not require special handling. 
However, during demolition and removal of this 
material dust and airborne asbestos fibers will 
sometimes be released. If the project contains 
nonfriable asbestos which may release fibers when 
demolished and removed, the nonfriable asbestos 
shall be removed in the same way as friable 
asbestos. 

On small asbestos removal operations a full 
containment type asbestos control area may not be 
required. The location of the area, type of 
material, and potential hazard must be reviewed and 
a judgement made by the designer as to whether or 
not "glovebag" or "outdoor" techniques may be safely 
and legally used. In a case where an enclosed area 
is not required, many of the requirements in this 

'specification should be deleted. 

In accordance with 40 CFR 763, we must eliminate the 
use of materials containing asbestos in compliance 
with the schedule listed therein. The specifier . 
must strive to avoid the use of asbestos containing 
materials in accordance with this federal law. 

The limits of asbestos removal must be indicated on 
the drawings or in the specification in sufficient 
detail for the Contractor to submit an accurate bid . 
Portions of the building where asbestos work will 
take place must be unoccupied during the removal 
operation. It is highly recommended in order to 
reduce exposure risk to occupants of the building 
that the entire building be unoccupied during 
asbestos removal operations. If portions of the 
building where asbestos removal is not taking place 
must remain occupied, additional requirements must 
be added for providing temporary heating/cooling and 
other utilities to the occupied portions of the 
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building. The building heating/cooling system for 
example cannot be operated in the asbestos control 
area and due to wet removal procedures, electrical 
service to the asbestos control area may need to be 
shut off. 

Reference to the inclusion of this section (Section 
02080) shall be made in Section 02050, "Demolition 
and Removal" regarding the removal and disposal of 
materials containing asbestos . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~ ••••••• k ••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

NOTE: This revision "B" to NFGS-02080 follows a 
complete review of the previous version. The text 
is revised throughout, according to that review . 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
A ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

NOTE: The following information shall be shown on 
the project drawings: 

1. The project drawings shall clearly show 
location, extent and form of asbestos materials to 
be removed or in contact with other removals or new 
work. 

***** ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PART 1 GENERAL 

1.1 SUMMARY 

.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. 

***** ••• A.~A •••••••• A.k •••••••• k* •••••••••• AAA.AAAAAAAAAAA 

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 (or Respiratory Protection 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

\ -ASTH C 732-\ 1982 (R 1987) Aging Effects of Ar t ificial 

SECTION 02080 PAGE 3 



\-ASTM D 522-\ 

\-ASTM D 1331-\ 

\-ASTM D 2794-\ 

\-ASTM E 84-\ 

\-ASTM E 96-\ . 

\-ASTM E 119-\ 

\-ASTM E ~36-\ 

~eathcLing 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, Tremolite, Anthophyllite, 
Actinolite 

\-40 CFR 6'1, SUBPART A-\ Gene.ral 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 (NO) 

\-ND OPNAVINST 5100.23-\ (Rev. B) Navy Occupational Safety and 
Health (NAVOSH) Program Manual 

UNDERWRITERS LABORATORIES INC. (UL) 
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\-UL 586-\ 1985 (R 1988) Hi~h-E[[ici pncv . 

Particul~ ce. Air Filter iJr: i. :"s . Sixth Edition 

1.3 DEFINITIONS 

1.3.1 Action Level 

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 squ~re 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 protec t ion of workers health. 

1. 3.8 Background 

Normal airborne asbestos concentration in an area similar to the asbestos 
abatemen t 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 t~ 
perform the herein listed work. 

1.3.10 Encapsulants 

Specific materials in various forms used to chemically entrap asbes~os 
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 pressu~e 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 effi~iency 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:-o?date use, h.:mdlinr.. stora!'(' 0;· tr;;nsporta 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 
CFR 1926.58-\. 

1. 3 .17 Private Industrial Hygienist (PIH) 

That industrial hygienist hired by the Contractor to perform the herein 
listed industrial hygiene tasks. In some instances, the PIH can perform 
this role vicariously through a trained subordinate, but only with the 
specific consent of the Contracting Officer. 

1.3.18 TEM 

Refers to Transmission Electron Microscopy 

1.3.19 Time Weighted Average (TWA) 

The TWA is an 8-hour time weighted average ai!borne concentration of 
asbestos fibers. At least three full shift samples per person are required 
to establish that person's TWA exposure. 

1. 3.20 Wetting Agent 

That specific agent used to reduce airborne asbestos levels by physically 
bonding asbestos fibers to material to be removed. An equivalent wetting 
agent must have a surface tension of at least 29 dynes per square 
centimeter as tested in accordance with \-ASTM D 1331-\. 

1.4 REQUIREMENTS 

1.4.1 Description of Work 

~~~~~~~*~k~~~~~*k~~~~~~~~k~~kkkk~~k~k~~~~~~~~~~~~~~kA~kk~~kAAA~AA 

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." 

~~~nr.~**~~rlh~~**~~~·*****~kkkAkkkkk~~kkkAkAAAAAA~AAA 

******************·~~rlh~~**~~rlh~~**~~rlh~~**~~rlh~k***~~rlhnr.k**** 

NOTE: Include reference to 40 CFR 763 when asbestos 
work occurs in a school environment. 

SECTION 02080 PAGE 7 



( 

NOTE: Include "Under normal .... specified herein." 
ii material traditionally defined as non-friable 
asbestos materials are to be removed. 

~~~~~~~~~~~~~~~~~~~~~~ •• ~~.~.~~ ••••• ~~~~~~ •• ~~.~.~44~.~4.4 •• 4 ••• 44~~444~4~ 

NOTE: Full containment, glovebag, and outdoor 
techniques pertain to the three most general but yet 
essentially different asbestos control techniques 
used for asbestos removal. The appropriate 
technique depends on existing conditions, but must 
be that technique that provides the best control 
during abatement at most reasonable cost. 

~~~44~~4~4~44444444444~4.~4444444444444444444444444~~4~4~~~~4k~kk.44444~.~ 

The work covered by this section includes the handling of asbestos 
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 Qf [ _____ ] located [ _____ ] [which 
is governed by \-40 CFR 763-\]. [Under normal conditions non~friable or 
chemically bound materials containing asbestos would not be considered 
hazardous; however, this material will release airborne asbestos fibers 
during demolition and removal and therefore must .be handled in accordance 
with the removal and disposal procedures as specified herein.] Provide 
[full containment] [glovebag] [outdoor] techniques as outlined in this 
specification. 

1.4.2 Medical Requirements 

\-29 CFR 1926.58-\. 

1.4.2.1 Medical Examinations 

NOTE: Edit this paragraph in accordance with the 
most stringent, applicable law. 

Before exposure to airborne asbestos fibers, provide workers with a 
comprehensive medical examination as required by \-29 CFR 1926.58-\ or 
other pertinent state or local directives. This requirement must have been 
satisfied within the past year. The same medical examination shall be 
given on an annual basis to employees engaged in an occupation involving 
asbestos and within 30 calendar days before or after the termination of 
employment in such occupation. Specifically identify x - ray films of 
asbestos workers to the consulting radiologist and mark medical record 
jackets with the word "ASBESTOS." 
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1.4.2 . 2 Medical Records 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
NOTE: Medical records shall be retained at least 50 
years. Some states require longer retention 
periods. Check with the state in which the project 
is located for the required retention time . 

• **kkkk*kkkkkkk*kkkk**.kkkkkk******************k*kkkkkk**kkkk.**k*******k. 

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 W 

(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 additiorial 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 

~~ •••••••••••••••••••••••••••••••••••••••••••••••••••• 44 ••••• 4 •••• 
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 US EPA has jurisdiction and whether a licence 
is required. 

~.44 ••••••• 4 •••••• """".""""" •• ""4"""~~".""4""~" •••• " 
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 wrLtLng 
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) 

******kkkkkkkk~kkk**k*****k**kkk**k*kk*k*k*k****kk**k*k**kkk****k**k** 

NOTE: See Note A located at rear of text. 
~*k*kk****kk**kk*k**k**k*kk*kkkkkkkkkkkkkkk*kk*kkkkkkkkkkkkkkkkkkkkk** 

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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macerials*\ brought to the site. 

1.5 SUBMITTALS 

NOTE: The submittals required for each project are 
very dependent upon the removal method to be used. 
Edit the submittals paragraph acc9rdingly. . 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~4~~~~~~~~~*~~~~~~~~~~~~~~~~~~4~~~k~kk4 

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 
t~ require Government approval. Submittal items not 
designated with a "G" will be approved by the CQC 
organization. 

*~~~~~~~~*~~*~~~~~~~~~~~~~~~~.~.~~~~~~.~~~~~~~~~kk4kkkkkkkkkkkkkkkkkkkk~ •• 

Submit the following in accordance with Section \-01300-\, "Submittals . " 

1. 5.1 \*SO-02, Manufacturer's Catalog Oata*\ 

a. \*Local exhaust equipment*\ \*G*\ 

b. \*Vacuums*\ \*G*\ 

c. \*Respirators*\ \*G*\ 

d. \*Pressure differential automatic recording instrument*\ \*G*\ 

e. \*Amended water*\ \*G*\ 

f. \*G1ovebag*\ \*G*\ 

g. \*Materia1 Safety Oata Sheets (MSOS) for all materia1s*\ proposed 
for transport to the project site \*G*\ 

1.5.2 \*SO-08, Statements*\ 

a. \*Asbestos hazard abatement plan*\ \*G*\ 

b. \*Testing 1aboratory*\ \*G*\ 

c. \*Industrial hygienist certification*\ \*G*\ 

d. \*Landfi1l approva1*\ \*G*\ 

e. \*Employee training*\ \*G*\ 

f. \*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 (AIHA) 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 [USEPA1 [and1 [state1 [and1 [loca11 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 Cqntractor shall submiC, within 
3 days, signed copies of such to the Contracting Officer. 

1.5.2.5 \*Emp1oyee 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 i1lnesses'possib1e 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 \*Medica1 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. \*Asoestos disposal quantity report*\ \*G*\ 

1.5.3.1 \*Air Sampling Results*\ 

1<I<I<I<I<I<I<kkl<kkkkl<kkkkkkl<kkkkkkkkkkkkkkkkkkkkkkkkkkl<kl<kkkkkkkl<kkkkkl<kl<kkkkkkk 

NOTE: See Note A located at rear of text. 
kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk 

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*\ 

*****************************-Ic Ie Ie Ie Ie k Ie Ie I< ~ k Ie Ie Ie Ie k*****-I< Ie Ie I< I< I< I< I< I< Ie Ie k*-kI< Ie I< I< I< I< I< 

NOTE: When an enclosed full containment is not 
required, delete the requirements for the local 
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exhRust system and pressure differential reco~ding . 

*********************** 'I< '1<1< 1<".". 1<". 1<".".".".".. '1<1<".". I< «***********************"'". ". '" I< '" '" 

NOTE: See Note A located at rear of text. 
1e1e1e1e1e1e1e1e1e.AIeAAIeIeIeIeIe Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie Ie IeIeAIeAIeIe Ie Ie Ale Ie Ie Ie IeIeA Ie Ie Ie Ie Ie Ie Ie Ie leA 

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 \*SO-13, Certificates*\ 

a. \*Vacuums*\ \*G*\ 

b. \*Water filtration equipment*\ \*G*\ 

c. \*Ventilation systems*\ \*G*\ 

d. Other \*equipment required to contain airborne asbestos fibers*\ 
\*G*\ 

e. Chemical \*encapsulants*\/sealers \*G*\ 

Show compliance with \-ANSI Z9.2-\ by providing manufacturers' 
certificatiol1~. 

1. 5. 5 \*SD-18. Records*\ 

a. \*Notifications*\ \*G*\ 

b. \*Rental equipment*\ \*G*\ 

c. \*Respirator program records*\ \*G*\ 

1.5.5.1 \*Notifications*\ 

Notify the Contracting Officer in wrLtLng 10 working days prior to the 
start of asbestos work. [Notify the local fire department 3 days prior to 
removing fire-proofing material from the building including notice that the 
material contains asbestos.] 

1.5 . 5.2 \*Rental Equipment*\ 

Provide a copy of the written notification to the rental company concerning 
the intended use of the equipment and the possibility of asbestos 
contamination of the equipment. 
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1.5.5 . 3 \*Respirator Program Records*\ 

Submit records of the respirator program as required by \-ANSI Z88.2-\. 
\-29 CFR 1910.134-\. \-29 CFR 1926.58-\. 

PART 2 PRODUCTS 

2.1 \*ENCAPSULANTS*\ 

Shall conform to current USEPA requirements. shall contain no toxic or 
hazardous substances. no solvents and shall conform to the following 
performance requirements. 

2.1.1 Removal Encapsu1ants 

Requirement 

Flame Spread - 25, Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

2.1.2 Bridging Encapsulant 

Requirement 

Flame Spread - 2s,'Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

Cohesion/Adhesion Test - 50 pounds 
of force/foot 

Fir Re s istance - Negligible affect 
on fir e res i stance rating over 3 
hour test (Classified by UL for use 
over fibrous and cementitious 
sprayed f ireproofing) 

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-\ 

\-ASn1 0 2794-\ 
Gardner Impact Test 
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( Flexibility - no rupture or cracking 

2.1. 3 Penetrating Encapsulant 

Requirement 

Flame Spread - 25, Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

Cohesion/Adhesion Test - 50 pounds 
of force/foot 

Fire Resistance - Negligible affect 
on fire resistance rating over 3 
hour test (Classified by UL for use 
over fibrous and cementitious 
sprayed fireproofing) 

Impact Resistance - Minimum 43 in/lb 

Flexibility - no r~pture or cracking 

2.1.4 Lock-down Encapsulant 

Requirement 

Flame Spread - 25, Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

Fire Resistance - Negligible affect 
on fire resistance rating over 3 
hour test (Tested with fireproofing 
over encapsulant applied directly 

SECTION 02080 

Test Standil:-c\ 

\-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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Reguirement 

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 Standa rd 

\-ASTM E 736-\ 

~OTE: Modify the number of sets of protective 
equipment as required, depending on the size of the 
asbestos removal project. 

*****************************************444444**4*444**44444*4444444*4**4 

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 \*Res'pirators*\ 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 ~101e Body Protection 
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3 . 1.2.1 Protective Clothin~ 

Provide personnel exposed to asbestos with disposable protective whole body 
clothing, head coverings, gloves, and foot coverings. Provide disposable 
plastic or rubber gloves to protect hands. Cloth gloves may be worn inside 
the plastic or rubber gloves for comfort, but shall not be used alone. 
Make sleeves secure at the wrists, make foot coverings secure at the 
ankles, and make clothing secure at the neck by the use of tape. 

3.1.2.2 Work Clothing 

Provide cloth work clothes for wear under the disposable protective 
coveralls and foot coverings and either dispose of or properly launder them 
as recommended by the [NIH] [PIH] after use. 

3.1.2.3 Decontamination Unit 

Provide a temporary, negative pressure unit with a separate decontamination 
locker room and a clean locker room with a shower that complies with \-29 
CFR 1910.141-\(d)(3) in between for personnel required to wear whole body 
protective clothing. Provide two separate lockers for each asbestos. 
worker, one in each locker room. Keep street clothing and street shoes in 
the clean locker. HEPA vacuum and remove asbestos contaminated disposable 
protective clothing while still wearing respirators at the boundary of the 
asbestos work area and seal in impermeable bags or containers for disposal. 
Do not wear work clothing between home and work. Locate showers between 
the decontamination locker room and the clean locker room and require that 
all employees shower before changing into street clothes. Collect used 
shower water and filter to remove asbestos contamination with an approved 
\*water filtration equipment*\. Dispose of filters and residue as asbestos 
waste. Discharge clean water to the sanitary system. Dispose of asbestos 
contaminated work clothing as asbestos contaminated waste. Decontamination 
units shall be physically attached to the asbestos control area. Build 
both a personnel decontamination unit and an equipment decontamination unit 
onto and inte"gral 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 followine legend in 
the lower pane l: 
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Legend Notation 

Danger l-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 

~4*44444*44*A4A44*A*44444***4*4*AA*AAAAAAAAAAAAA**AAAAAAAAAAAAAAAAAA 

NOTE: When an enclosed f~ll containment is not 
required, delete the requirements for the local 
exhaust system and pressure differential recording. 

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 ~sbestos 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 o~ asbestos contamination of the equipment. 

3.2 WORK PROCEDURE 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA.AAAAAAAAAAAAAA 

NOTE: See Note B located at rear of text. 
AAAAAAAA.AAAAAAAAA.AAAAAAAAAAAAAAAAAAAAAAAAAAAAAA.AAAAAAAAAAAAAAAAAAAAAAAA 

NOTE: Full containment, glo~ebag, 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. 

AAAAAAAAAAAAA ••• AA.AAA.AAAAAAAAAAA.AAAAAAAAAAAAAAAAAAAAAAAAAAAAA.AAAAAAAAA 

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 ~r 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 
satisfa ction 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 d~bris 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 indlcate 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 l~~ation on site approved by the Contracting Officer.] 

[Furnishings listed below and located in the work area are considered to be 
contaminated with asbestos fibers. Transfer these items to an area on site 
approved by the Contracting Officer, decontaminate (wet methods where 
possible), and then store until the room from which they came 'is declared 
clean and safe for entry. [Carpets, draperies, and other items which may 
not be suitable for on-site wet cleaning methods shall be properly 
laundered as recommended by the [NIH] [PIH] so as to remove all asbestos 
contamination or disposed of at the Contracting Officer's discretion.] At 
the conclusion of the asbestos removal work and cleanup operations, 
transfer all objects so removed and cleaned back to the area from which 
they came and re-install them. Base bids on decontaminating: 

a. Desks 

b. Filing cabinets 

c. [ ___ 1 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-mil plastic sheet over floors and extend a minimum of 12 inches 
up walls. Seal all joints with tape. Provide local exhaust system in the 
asbestos control area. Openings will be allowed in enclosures of asbestos 
control areas for the supply and exhaust of air for the local exhaust 
system. Rep~ace filters as required to maintain the efficiency of the 
system. 

3.2.4.2 \*Glovebag*\ 

~.A •• AAAA.A.AAA.*A •••• AAAAAA.AA •••••••• A ••• A •••• A ••••••••• 

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. 

A ••••••••••••••••••••••••••••••••••••••••••••••••••••• AA ••• AA •• A.A •••••••• 

~A ••• A •••••• ~.AA ••••• A ••••• AA.AAAAAAAAAAAAAAAAAAAAAAAAAAA 

NOTE: See Note A located at rear of text. 
AAA •• AA~A •• AAAAA******AA •• A*****AAAA***AAAAAAA***AA.AA~~AAAAAAAA.AAAA 

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-l. Establish 
designated limits for the asbestos work area with the use of rope or other 
continuous barriers, maintain all other requirements for asbestos control 
areas except for local exhaust. Also, where an enclosure is not provided, 
conduct area monitoring of airborne asbestos fibers during the work shift 
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at the designated limits [downwindl o f 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. 

************************************************************************** 

***********************A************************************************** 
NOTE: See Note C located at rear of text. 

A***************A********************************************************* 

NOTE: See Note A located at rear of text. 
**********************************************************************kkkk 

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 ci~cumstances 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 l/4-inch-thick layer of 
non-asbestos containing insulating cement troweled to a smooth hard finish. 
When cement is dry, lag the end with a layer of non-asbestos lagging cloth, 
overlapping the existing ends by 4 inches. When insulating cement and 
cloth is an impractical method of sealing a raw edge of asbestos, take 
appropriate steps to seal the raw edges as approved by the Contracting 
Officer. 

3.2.6 Air Sampling 

~RRRRR~RRRRRRRRRRRR*RRRRkRRRR~RRRRRRRRRRRRRR*RRRRRRRRR 

NOTE: Air sampling regimen is very dependent on 
removal method and applicable laws, edit 
accordingly. 

***********~Rkk4RR~*RkRRRRRRRkkkkRRR*R4R~R4kR4R4R444RRRRRR'~ 
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NOTE: See Note A located at rear of text. 
*,'riri<*****~"***,'rk*-.'c***'~***~"************","****),<****"IOn't:**************to'rk*** 

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. 

4444444444444444444444444444*444444444*44444444444444444444444444444444444 

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 

444444444444444444444444444444444444444*444444444**4**************4**4*444 

NOTE: Choose one of the following options. See 
Note A located at rear of text. 

444*4444**4444*444****44444**4*44444444444444444**4*44444***~444444444 

*****4**444*~*AAA*AAAAA4A*A*44A*4******A***4A*****~*444*44*44*44A4*4*4* 

NOTE: When an "enclosed" asbestos control area is 
not required, retain the appropriate portion in 
brackets. 

**4444444*4444444444444*44444444444444444*44444444*444*4444****4*44*4*444* 

[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 PIU shall provide personal samplin& as indicated in \-29 CFR 
1926.58-\. At the same time the NIH will provide area sampling close to 
the work inside the containment, outside the clean room entrance to the 
containment, and at the exhaust opening of the local exhaust system. 
Thereafter, provided the same type of work is being performed, the NIH will 
provide area sampling once every work shift close to the work inside the 
containment, outside the clean room entrance to the containment, and at the 
exhaust opening of the local exhaust system. If sampling outside the 
containment shows airborne levels have exceeded background or 0.01 fibers 
per cubic centimeter, whichever is greater, stop all work, correct the 
condition(s) causing the increase, and notify the Contracting Officer 
immediately. [In areas where the construction of a containment is not 
required, after initial TWAs are established and provided the same type of 
work is being performed, the NIH will provide sampling at the designated 
limits of the asbestos work area at such frequency as recommended by the 
NIH.] [Where glovebag methods are used, perform personal and area air 
sampling at locations and frequencies that will accurately characterize the 
evolving airborne asbestos levels.]] 

3.2.6.3 Sampling After Final Clean-Up (Clearance Sampling) 

NOTE: The designer shall research the state, 
regional and local laws. regulations. statutes, 
etc .• to determine whether "aggressive" air sampling 
is required. 

************************************************************************** 

NOTE: See Note A located at rear of text. 
************************************************************************** 

************~~************************************************************ 
NOTE: The designer shall research the state. 
regional and local laws. regulations, statutes, 
etc., to determine whether TEM analysis is required. 

~***************************************************************** 

Provide area sampling of asbestos fibers [using aggressive air sampling 
techniques as defined in the \-EPA 560/5-85-024-\] and establish an 
airborne asbestos concentration of less than 0.01 fibers per cubic 
centimeter after final clean-up but before removal of the containment or 
the asbestos work control area. After final cleanup and the asbestos 
control area is dry but prior to clearance sampling, the [PIH] [NIH] shall 
perform a visual inspection to insure that the asbestos control and work 
area is free of any accumulations of dirt, dust, or debris. [Perform at 
least [ _____ ] samples . ] [Use transmission electron microscopy (TEM) to 
analyze clearance samples and report the results in accordance with current 
NIOSH criteria.] The asbestos fiber counts from these samples shall be 
less than 0.01 fibers per cubic centimeter or be not greater than the 
background, whichever is greater. Should any of the final samples indicate 
a higher value, the Contractor shall take appropriate actions to re -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 [PIH] [NIH], of all areas 
affected by the removal of the asbestos contaminated materials for any 
visible fibers, shall be conducted and approved by the [PIH] [NIH] .. A post 
removal (lock down) encapsulant shall then be spray applied to ceiling, 
walls, floors and other areas exposed in the removal area. The exposed 
area shall include but not be limited to plastic barriers, furnishings and 
articles to be discarded as well as dirty change room, air locks for bag 
removal and decon chambers. 

3.2.8 Site Inspection 

While performing asbestos removal work, the Contractor shall be subject to 
on-site inspection by the Contracting Officer who may be assisted by or 
represented by safety or industrial hygiene personnel. If the work is 
found to be in violation of this specification, the Contracting Officer or 
his representative will issue a stop work order to be in effect immediately 
and until the violation is resolved. Standby time required to resolve the 
violation shall be at the Contractor's expense. 

3.3 CLEAN-UP AND DISPOSAL 

3.3.1 Housekeeping 

Essential parts of asbestos dust control are housekeeping and clean-up 
procedures. Maintain surfaces of the asbestos control area free of 
accumulations of asbestos fibers. Give meticulous attention to restricting 
the spread of dust and debris; keep waste from being distributed over the 
general area. Use HEPA filtered vacuum cleaners. Do not blow down the 
space with compressed air. When asbestos removal is complete, all asbestos 
waste is removed from the work-site, and final clean-up is completed, the 
Contracting Officer will certify the area as safe before the signs can be 
removed. After final clean-up and acceptable airborne concentrations are 
attained but before the HEPA unit is turned off and the containment 
removed, remove all pre-filters on the· building HVAC system and provide new 
pre-filters. Dispose of filters as asbestos-contaminated materials. 
Reestablish HVAC mechanical, and electrical systems in proper working 
order. The Contracting Officer will visually inspect all surfaces within 
the containment for residual material or accumulated dust or debris. The 
Contractor shall re-clean all areas showing dust or residual materials. If 
re-cleaning is required, air sample and establish an acceptable asbestos 
airborne concentration after re-cleaning. The Contracting Officer will 
certify that the area is safe in writing before unrestricted entry is 
permitted. The Government shall have the option to perform monitoring to 
certify the areas are safe before entry is permitted. 

3.3.2 Title to Materials 

All materials resulting from demolition work, except as specified 
otherwise, shall become the property of the Contractor and shall be 
disposed of as specified in applicable local, state, and Federal 
regulations and herein. 
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3.3.3 Disposal of Asbestos 

~k~~~~~~~~~~~k~~~~~~~kk~kkkkkkkkk~kkkkkkkkkkkkkkkk~kk~kkk~~kkk~kkkkkk~kkkk 

NOTE: Disposal procedures and sites for asbestos 
materials vary considerably with each location. 
Contact local station Public Works and the NAVFAG 
Engineering Field Division Hazardpus Waste Manager 
or Industrial Hygienist for local procedures. 

kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk kkkkkkkAkkAAkkAkAAkA 

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 wh~~ han~ling asbestos materials at the disposal site. 

3.3.3.2 \*Asbestos Disposal Quantity Report*\ 

****AAAAkAAAAAAAkAkkAAAAAAAAAAAkAAAAAAAAAAAAAAAAAAAAkAAAAAAAAAAAAAAAAAAAAA 

NOTE: See Note A located at rear of text. 
AAAAAAAAA******AAAAAAAA~AAAAAAAAAAAA~AAAkAAAAAAAAAAAAAAAAAAAA 

[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 
di s posal. ) 

[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 --

CHTERIA 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. 
Vet 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 
~emoval 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 SPECS INTACT 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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*************************************************************************** 
DEPARTJ{E:!~-:- OF THE NAVY 
NAVAL FACILITIES 

GENLRAL NOTES (Ap~il 1991) 

ENGINEERING COMMAND 
*************************************************************************** 

GENERAL NOTES 

The following is provided as guidance for use ~f this Naval Facilities 
Guide Specification (NFGS): 

1. The NFGS is in the three-part Section format established by the 
Construction Specifications Institute and adopted by the Department of 
the Navy . . The specification is in the SPECSINTACT format to 
accommodate editing the magnetic media edition using the SPECS INTACT 
Computer System to produce the project specification section. 

2. Technical Notes are interspersed in the body of the specification, if 
they are ten lines or less, and are separated from the text by a line 
of asterisks above and below the note. Technical Notes more than ten 
lines or repeated more than three times remain at the end of the 
specification under the heading "Criteria Notes," with a notation in 
the text. All Technical Notes and Criteria Note notations immediately 
precede the text to which they apply. DO NOT PRINT CRITERIA 
(TECHNICAL) NOTES OR NOTATIONS IN THE FI~AL MANUSCRIPT OF THE PROJECT 
SPECIFICATION SECTION CREATED FROM THIS GUIDE SPECIFICATION. (Notes ... 
can be deleted automatically when using SPECSINTACT.) 

3. Do not refer to this guide specification in the project specification. 
Use it as a manuscript to prepare the project specifications. Edit and 
modify this guide specification to meet project requirements. Where 
"as shown," "as indicated," "as detailed," or words of similar import 
are used, include all requirements so designated on the project 
drawings . 

. -
4. Do not include the following parts of this NFGS in the project 

specification: 

a. Signature Sheet 
b. Table of Contents 
c. Notes or Criteria Notes 
d. Sketches, if any 
e. General Notes 
f. Other supplemental information, if any, attached to this guide 

specification. 

Use all parts listed above in the editing process but, when working 
with printed copy, detach them (where possible) as the first step in 
editing this guide specification for inclusion in a project 
specification. (All parts listed above are automatically deleted when 
printing without notes in SPECSINTACT.) If required for the 
construction contract, sketches and figures shall be placed on the 
project drawings. Vhere 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 wheq 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 portiones) and 
brackets. Where blank spaces enclosed in brackets occur, insert 
appropriate data. Delete inapplicable text and, if not using 
SPECS INTACT , renumber subsequent articles, paragraphs, sub-paragraphs, 
accordingly. (Renumbering is done automatically during the print 
process when using SPECSINTACT.) 

9. In compliance with CSI format, article 1.1 SUMMARY has been added to 
the specification. Use of this article is considered optional by CSI. 
NAVFAC does not use this article. Article 1.1 shall be deleted for a 
project specification, but must be present in all guide specifications. 

10. Article title has been changed to "REFERENCES" and is always numbered 
1.2. This article contains no numbered paragraphs or subparagraphs. 
Each organization's publications are listed beneath the organization 
name. Revision letters or dates identifying the current edition of the 
publication appear in the column with the title. 

11. The latest issue of the referenced publications shall be used, but only 
after reviewing the latest issue to ensure that it will satisfy the 
minimum essential requirements of ,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 
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for each Submittal type (i.e. SD-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 shalt 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: 80S 
982-6103) 

16. Suggestions for improvement of this specification will be welcomed 
using the "Agency Reponse Form" located in SPECS INTACT under "System 
Directory" or 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 

End of General Notes --
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Sources of Definitions: 

Abatement 

Acoustical Insulation 

Acoustical Tile 

Actinol He 

Action Level 

Addenda 

f10210030 

ASBESTOS GLOSSARY 

AHERA Inspecting Buildings for Asbestos
Containing Materials Coarse, 
Georgia Institute of Technology 
Atlanta, GA 
November 16-18, 1987 

and 

Environmental Institute 
Cobb Corporate Center/300 
350 Franklin Road 
Marietta, GA 30067 
June 1990, 6th Edition 

Procedures to control or otherwise limit 
fiber release from asbestos-containing or 
contaminated building materials. Includes 
stripping, removal, encapsulation, disposal, 
wet cleaning, etc. 

American Board of Industrial Hygiene 

The general application or use of asbestos 
for the control of sound due to its lack of 
reverberant surfaces. 

The general application or use of asbestos 
for the control of sound due to its lack of 
reverberant surfaces. 

One of six naturally-occurring asbestos 
minerals. It is not normally used 
commercially. 

A level of airborne fibers specified by OSHA 
as a warning or alert level. It is 0.1 
fibers per cubic centimeter of air, 8-hour 
time-weighted average, as measured by phase 
contrast microscopy. EPA has currently 
proposed to lower the time-weighted average 
to 0.1 fibers per cubic centimeter of air 
and getting rid of the action level, but it 
has not been passed as of February 1991. 

Changes made to working drawings and 
specifications before the work is bid. 
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Aggressive Sampling 

AlA 

AlA 

AlA 

AIHA 

AIHA Accredited 
laboratory 

Air Diffuser 

Air- Lock 

Air Man 

Air Monitoring 

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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Anthophyllite 

Approved landfill 

. As-Bull t Drawi ngs 

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 (I) percent asbestos (EPA 
Definition) . 

Any objects that have been exposed to 
airborne asbestos fibers without being 
sealed off or isolated. 

Any materials, substance or item 
containing asbestos. 

Minimizing the generation of airborne 
asbestos fibers until a permanent solution 
is developed. 
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Asbestos Exposure 
Assessment System 

Asbestos Fibers 

Asbestos Filtration 
Device (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 ~eing greater than 
five microns (length to width ratio of 5:1), 
generated from an asbestos-containing 
material. 

Filtered 'exhaust ventilation equipment used 
for drawing inside enclosed work areas. 
Such equipment shall have at least three 
filter stages, including readily accessible 
pre- and secondary filters, and a final 
filter which shall be a high efficiency 
particulate air (HEPA) filter rated 99.97 
percent effective in capturing particles 
having diameters of 0.3 micrometers. 
Electrostatic precipator AFDS are permitted 
only if the exhaust is HEPA-filtered. 

Reference to the OSHA requirements in the 
general industry standards regarding 
asbestos exposure (29 CFR 1910.1001 and 
1926.58), and EPA National Emission Standard 
for Hazardous Air Pollutants (NESHAP) 40 CFR 
61, subpart M). 

A scarring of the lungs caused by exposure 
to asbestos. Continued exposure may lead to 
degeneration of lung function and death. 

The length of a fiber vs. its width. 

A hazardous atmosphere to which exposure 
exposure will result in serious injury or 
death in a matter of minutes, or cause 
serious delayed effects. 

Respiratory protection devices which 
exclude workplace air altogether and provide 
clean air from some independent source. 

Polyethylene sheeting and/or other materials 
which, when used in conjunction with the 
existing floors, ceilings, and walls of the 
structure, form the enclosed work area. The 
barrier separates the contaminated work 
environment from the uncontaminated 
environment. 

A statement of the price at which a 
contractor will complete a given project. 
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"Blue Book" 

Breeching 

Bridging Encapsulant 

Bronchi 

Bronchogenic Cancer 

Bulk Samples 

Cancer 

Carbon Monoxide 

Ceiling Concentration 

Cementitious 

Chain-of-Custody 

Change Order' 

Chrysotile 
(White Asbestos) 
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EPA publication of March 1983 titled, 
"Guidance for Controlling Friable Asbestos
Containing Materials in Buildings." Now 
replaced by 1985 revised edition. 

A duct that transports combustion gases from 
a boiler or heater to a chimney or stack. 
Also called a flue. 

The application of a sealant over the 
surface of asbestos-containing material to 
prevent the release of asbestos fibers. 

Primary branches of the trachea (windpipe). 

An abnormal cell growth in the primary 
branches of the trachea (windpipe). 

Samples of bulk material, in the case of 
asbestos, suspect material. 

A cellular tumor which normally leads to 
premature death of its host unless 
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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Cilia 

. Claims-Made Insurance 

Claustrophobia 

Clean Room (Clean Area) 

Clerk of the Works 

Closed Circuit SCBA 

Columns 

Compressed Oxygen 
Cylinder Type Close 
Circuit SCBA 

Concrete-like Asbestos 

Continuous Flow 
Airline Device 

Contract Documents 

M0210030 

An industrial hygienist who has been granted 
certification by the American Board of 
Industrial Hygiene, used to supervise 
surveys and design for asbestos abatements. 

Tiny hair-like structures in the windpipe 
and bronchi of t~e 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 publicatio~s 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. Oamage 
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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 alsp indicate damage (AHfRA 
Definition). 

A series of connected rooms with airlocks 
for the purpose of preventing contamination 
of areas adjacent to the work area. 

A respirator in which air enters the 
facepiece only when the wearer breathes in. 

Any area in which the concentration of 
airborne asbestos fibers exceeds 0.01 f/cc, 
or where there is visible asbestos residue. 

Used in conjunction with polarized light to 
identify bulk samples. A particle (fiber) 
identification technique based on the 
difference between light dispersion of a 
particle (fiber) and a liquid medium in 
which it is immersed. 

All procedures necessary to transport and 
deposit the asbestos contaminated waste 
materials stripped and/or removed from the 
building in an approved waste disposal site 
in compliance with Sections 61.152 and 156 
of the EPA Regulations (40 CFR 61) and 
Sections 172.101 and 173.1090 of the DOT 
Regulations (49 CFR). 

The relationship between the amount of 
pollutant a person is exposed to (dose) and 
the increase risk of disease (effect). 
Usually, the greater the dose, the greater 
the effect. 

Heavy gauge tape capable of sealing joints 
or adjacent sheets of polyethylene. 

Single use or disposable dust respirator 
with a low protection factor. 

The system of wires, lights, power 
generation equipment, and related facilities 
to produce, convey, and utilize electrical 
power in a building. 
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Electron Microscopy 

Emplovee Notification 

Employer's liability 

Encapsulant (Sealant) 

Encapsulation 

( 

Enclosed Work Area 

Enclosure 

EPA Regulations 

Epidemiology 
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A method of asbestos sample analysis which 
utilizes an electron beam to differentiate 
between fibers. 

Informing employees or building occupants if 
asbestosis present in the building, also 
informing them of the hazards associated 
with asbestos exposure. what is being done 
to eliminate the problem, etc. 

legal responsibility imposed on an employer 
requiring him/her to pay damages to an 
injured employee. 

A liquid material which can be applied to 
friable asbestos-containing materials and 
which controls the possible release of 
asbestos fibers from the material either by 
creating a membrane over the surface 
(bridging encapulant) or by penetrating into 
the material and binding its components 
together (penetrating encapsulant). 

All specified procedures necessary to coat 
asbestos-containing or asbestos contaminated 
materials with an encapsulant to control the 
possible release of asbestos fibers into the 
ambient air; all specified procedures 
necessary to render inaccessible asbestos
containing materials non-friable and 
incapable of releasing asbestos fibers in to 
the ambient air by using a penetrating 
encapsulant. 

An isolated area of the facility where 
abatement activities are performed. 

A resilient structure, built (or sprayed) 
around ACM designed to prevent disturbance 
and contain released fibers. 

Environmental Protection Agency. 

Regulatory standards which cover emissions 
to the outside environment from a workplace 
and disposal of hazardous wastes from job 
sites. 

The study of causes, occurrence and 
distribution of disease throughout a 
population. 
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Equipment Room 

Establishing 
Responsibility 

Eyepiece 

Facepiece 

Fallout 

Fi ber Containment 

Fiber Control 

Fiber Releasability 

Fiber Reynolds Number 

Fibrosis 

Fibrous 
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A contaminated area or room inside the work 
area which is part of the work area 
isolation structure, with provisions for 
storage of contaminated clothing and 
equipment. 

An asbestos program manager is designated 
and is given the responsibility for 
directing and managing asbestos control 
program activities. 

A component of a full facepiece respirator 
which is a gas-tight transparent window 
through which the wearer may see. 

The portion of a respirator which covers the 
wearer's nose, mouth, and eyes in a full 
facepiece. 

The intermittent release of fibers which 
occurs as a result of weakened bonds in the 
material, or because of deterioration. 

Fibers per cubic centimeters of air. 

The maximum volume of air than can be forced 
from an individual's fully inflated lungs in 
one second (Forced Expiratory Volume - one 
second). 

Enclosing 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 (FAM) 

Fireproofing 

Friable 

Full Facepiece 
Respirator 

Functional Spaces 

Green Book 

Glovebag 

Glove-box (bag) -

Gr ade 0 Ai r 

Ground Fault 
Circuit Interrupter 

Ground Fault Interrupter 
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A portable survey instrument with 
the capability of providing instantaneous 
airborne fiber concentration readings. 

Spray- or trowel-applied fire-resistant 
materials. 

Material that can be crumbled or reduced to 
powder by hand pressure. 

A respirator which covers the 
wearer's entire face from the hairline to 
below the chin. 

Spatially-distinct units within a building 
which contain identifiable populations of 
building occupants or building uses. 

Forced Vital Capacity. The measured 
quantity of air that can be forcibly exhaled 
from a person's lungs after full inhalation. 

EPA publication of July 1990 titled 
"Managing Asbestos in Place: A Building 
Owner's Guide to Operations and Maintenance 
Programs for Asbestos-Containing Materials, 
1990. 

Plastic bag-type enclosure placed around 
asbestos-containing pipe lagging so that it 
may be removed without generating airborne 
fibers into the atmosphere. 

Plastic enclosure placed around a specific 
operation such as a valve to contain small 
areas of materials for asbestos removal. 

Breathing air which has between 19.5% - 23% 
oxygen, no more than 5 mg/mJ of condensed 
hydrocarbons, no more than 20 ppm of carbon 
monoxide, no pronounced odor, and a maximum 
of 1,000 ppm carbon dioxide. 

A circuit breaker that is sensitive to very 
low levels of current leakage from a fault 
in an electrical system. 

A device which automatically de-energizes 
any high voltage system component which has 
developed a fault in the ground line. 
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High Efficiency 

Heat Cramps 

Heat Exhaustion 

Heat Stress 

Heat Stroke 

HEPA Vacuum Equipment 

High Efficiency 
Particulate Air (HEPA) 

Holding Area 

Homogeneous 

Homogeneous Areas 
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A respirator which covers one-half 
of the wearer's face and is equipped with 
filters capable of screening out 99.97% of 
all particles larger than 0.3 microns. 

Painful spasms of heavily used skeletal 
muscles such as hands, arms, legs, and 
abdomen which are sometimes accompanied by 
dilated pupils and weak pulse resulting from 
depletion of the salt content of the body. 

A condition resulting from dehydration 
and/or salt depletion, or lack of blood 
circulation which is usually accompanied by 
fatigue, nausea, headache, giddiness, clammy 
skin, and a pale appearance. 

A bodi ly di sorder associ ated wi th e-xposure 
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 i ty 

Logbook 

Lung Cancer 

Make-up Air 

Mechanical Filter 
Respirator 

Mechanical Systems 

Medical Examinations 

Medical History 

Mesothelioma 

Method 7400 

Micron 

Millimeter 

Nineral Wool 
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The time between first exposure to a 
disease-causing agent and the appearance of 
the disease. 

Being subject to legal action for one's 
behavior. 

An official record of all activities which 
occurred during a removal project. 

A malignant growth of tissue in the lungs, 
specifically of the bronchi covering. 

Supplied or recirculated air to offset that 
which has already been exhausted from an 
area. 

Mixed Cellulose Ester Filter which is one of 
several different types of media used to 
collect asbestos air samples. 

A respiratory protection device 
which offers protection against airborne 
particulates including dusts, mists, metal 
fumes, and smokes. 

See HVAC Systems. 

An evaluation of a person's health status 
conducted by a medical doctor. 

A record of a person's past health record, 
including all the hazardous materials that 
they have been exposed to and also any 
injuries or illnesses which might dictate 
their future health status. 

A rare cancer of the lining around the 
(pleura) or the abdomen (peritoneum). 
almost always caused by exposure to 
asbestos. 

lungs 
It is 

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 
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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 Oefinition). 

Material Safety Oata 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 

Particulate Contaminants 

PEL 

Penetrating Encapsulant 
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An air compressor that is not oil 
lubricated, which does not allow carbon 
monoxide to be formed in the breathing air. 

A type of self-contained breathing unit 
which exhausts the exhaled air to the 
atmosphere instead of recirculating it. 

Specific procedures and practices 
developed for the interim control of 
asbestos-containing materials in buildings 
until it is removed. 

EPA publications issued in March 1979 
titled: Asbestos-Containing Materials in 
School Buildings: A Guidance Document, 
parts I and II. 

The Occupational Safety and Health 
Administration which was created by the 
Occupational Safety and Health Act of 1970; 
serves as the enforcement agency for safety 
and health in the workplace environment. 

Any atmosphere containing less than 
19.5% oxygen. 

NIOSH approved sampling and analytical 
method for asbestos in air, published in the 
"NIOSH Manual of Analytical Methods, Second 
Edition. " 

Protection factor as provided by a 
respirator which is determined by dividing 
the airborne fiber concentration outside of 
the mask by the concentration inside the 
mask. 

Proficiency Analytical Testing of asbestos 
samples conducted through NIOSH for 
laboratories involved with the analysis of 
asbestos samples. 

Minute airborne particles given off in the 
form of dusts, smokes, fumes, or mists. 

Permissable Exposure Limit as stated by 
OSHA. 

Liquid material applied to asbestos
containing material to control airborne 
fiber release by penetrating into the 
material and binding its components 
together. 
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Peritoneum 

Permissible Exposure 
Level (PEl) 

Personal Protective 
Equipment (PPE) 

Personal Sample 

Personnel Protection 

Phase Contrast Microscopy 
(PCM) 

Physical Assessment 

Pipe Lagging 

Plenum 

Pleura 

Plumbing System 

Pneumoconiosis 
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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 at r, 8-hour time-weighfed 
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 
fl oor 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 
1.fOO 

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 
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A method of analyzing bulk samples for 
asbestos in which the sample is illuminated 
with polarized light (light which vibrates 
in only one plane) and viewed under a light 
microscope. 

Plastic sheeting. which is often used to seal 
off an area in which asbestos removal is 
taking place for the purpose of preventing 
contamination of other areas. 

Respirators which function by blowing air or 
providing pressurized air to the wearer. 

A form of qualitative fit testing in which 
the wearer covers the exhalation valve of a 
negative pressure, air-purifying respirator 
to check for leaks around the face seal. 

Refers to caution or warning signs which 
should be posed in any area in which 
asbestos removal is taking place, or where 
airborne fiber levels may present a health 
hazard. 

Either a full facepiece, helmet, or hooded 
respirator that has the breathing air 
powered to the wearer after it has been 
purified through a filter. 

A meeting held before any work begins 
between the contractor and the building 
owner at which time the job specifications 
are discussed and all details of the work 
agreed upon. 

Complete medical examination of an employee 
before the job begins to determine whether 
or not he/she is fit to perform the 
functions of their employment. 

A respiratory protection device which has a 
regulator and valve design such that there 
is a continuous flow of air into the 
facepiece at all times. 

Levels of airborne contaminants occurring 
under normal conditions. 

Air samples taken under normal conditions 
(background samples). 
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Professi ona 1 Industri a 1 
Hygienist 

Progress Payments 

Protection Factor CPF) 

Protective Clothing 

Pulmonary 

Pulmonary Function Tests 

Purple Book 

Qualitative Fit Test 

Quality Assurance 

Quantitative Fit Testing 
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A person possessing either a baccalaureate 
degree in engineering, chemistry or physics, 
or a baccalaureate degree in a closely 
related biological or physical science from 
an accredited college or university and who 
also has a minimum of three years of 
individual hygiene experience. 

A pre-work agreement whereby the building 
owner pays the contractor after completion 
of certain phases of the project. 

A number which reflects the degree of 
protection provided by a respirator. It is 
calculated by dividing the concentration of 
contaminant outside the mask by the 
concentration inside the mask. 

Protective, lightweight garments worn by 
workers performing asbestos abatement to 
keep gross contamination off the body. 

Pertaining to, or affecting the lungs, or 
some portion thereof. 

A part of the medical examination required 
to determine the health status of a person's 
1 ungs. 

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 

Resp i ration 

Respirator Program 

RespiratorY Protection 
Program 

Respiratory Tract 

Resuspension 

Rip-Out 

Safety Glasses 
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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, dec\sions, 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 
(SEM) 

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 

TLV 

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 

Tremol ite 

Type B Reader 

Type C Supplied Air 
Respirator 

USEPA 

Vermicul ite 

Visible Emissions 

Visual Inspection 

Wash Room 

Water Damage 

Wet Cleaning 

f10210030 

An insulation material made of paper or wood 
products with fire-retarding treatment 
added. 

One of six naturally-occurring asbestos 
minerals. Tremolite has few commercial 
uses. 

A physician who is specialized training in 
reading x-rays, specifically in recognizing 
lung disorders. 

A respirator designed to provide a very high 
level of protection which supplies air to 
the wearer from an outside source such as a 
compressor. 

United States Environmental Protection 
Agency. 

A micaceous mineral that is sometimes used 
as a substitute for asbestos which is 
lightweight and highly water-absorbent. 

Airborne fibers given off from an asbestos
containing source that are visible to the 
human eye. 

A walk-through type inspection of the work 
area to detect incomplete work, damage, or 
inadequate clean up of a worksite. 

Wet Bulb Globe Temperature, a heat stress 
index. 

A room between the work area and the holding 
room in the equipment decontamination 
structure, with hot and cold or warm running 
water and suitably arranged for complete 
equipment and waste cleaning. Waste water 
must be either filtered or disposed of as 
asbestos contaminated waste. 

Deterioration or delamination of ceiling or 
wall materials due to leaks from plumbing or 
cracks in the roof. 

The process of removing asbestos
contamination from building surfaces, 
equipment, objects, tools, disposal 
containers, etc. This may be accomplished 
by washing with cloths, mops, sponges, or 
brushes, or by showering with water in the 
wash room. 
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Wetting Agents 

Work Area Isolation 
Structure 

Working Drawings 

Workmen's Compensation 

8-Hour TWA 

M0210030 

Materials that are added to water which is 
used for wetting the asbestos-containing 
material in order for the water to penetrate 
more effectively. 

A series of connected rooms, typically 
consisting of a ~lean 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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