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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 i~ 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. 

ih\1303.02 \ompl.n _ l 1 
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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. 

lh\lJOJa05\omplan 2 
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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 

2.2 

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: 

Fl ex'i bi 1 i ty 
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. 

Exposure Potential 

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

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

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

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

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

2.3.1 Asbestosis 

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

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

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

2.3.2 Cancers 

Asbestos exposure has been associated with cancers in several sites: the 
lung, the pleura and peritoneum, and the gastrointestinal tract. The 
latency period of these diseases is longer than that for asbestosis--20 
years or more. The asbestos-cancer connection is the main reason that 
the Occupational Safety and Health Administration (OSHA) set the 
permissible exposure limit (PEL) for work place asbestos at 0.2 
fibers/cc 8-hour time-weighted average (TWA) and an action level of 0.1 
fibers/cc 8-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. 

fh\lJOJa05\omplan 6 



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\1303.0Z\ ompl.n _ l 8 
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FIG. 3.1 ASBESTOS MANAGEMENT 
ORGANIZATIONAL STRUCTURE 

COMMANDING OFFICER NAVAl. SUPPORT STAFF 
I LEGAL 

DESIGNATED PERSON: PUBLIC RELATIONS 
(PUBLIC WORKS OFFICER) LABOR RELATIONS 
RESPONSIBLE FOR MANAGEMENT f--- MEDICAL 
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MATERIALS OUTSIDE CONSULTANTS AS REQUIRED 

I 
I 

BUILDING MANAGEMENT SERVICE ENGINEERING SERVICE 
COORDINATE ALL CLEANING COORDINATE ALL IN-HOUSE 
ACTIVITIES INVOLVING AND CONTRACT ASBESTOS-
ASBESTOS-CONTAINING MATERIALS CONTAINING MATERIAL 
WITH DESIGNATED PERSON DISTURBANCE OR REMOVAL 
(PUBLIC WORKS OFFICER) WITH DESIGNATED PERSON 

(PUBLIC WORKS OFFICER) 

I 
I I 

MAINTENANCE STAFF TECHNICAl. SECTION 
COORDINATE IN-HOUSE COORDINATE ALL ASBESTOS-
ACTIVITIES WITH CHIEF RELATED PROJECTS WITH 
ENGINEER AND DESIGNATED CHIEF ENGINEER AND 
PERSON (PUBLIC WORKS DESIGNATED PERSON 
OFFICER) (PUBLIC WORKS OFFICER) 

1 
CONTRACTOR 
RESPONSIBLE TO 
CONTRACTING OFFICER 
WORKING THROUGH ROICC 
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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) 

Disp~sable 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. National Emission 
Standards for Hazardous Air Pollutants. 40 CFR 61. AprilS, 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. ("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 Materials 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 ~00-872-6406 

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 

ih\lJOJe05\omplen 

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 caused 
by previous deterioration or damage may result in widespread 
contamination, and potentially increase airborne asbestos fiber 
levels in the building. 

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

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

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

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

Where the ACM is damaged and located in an "air p1enumn --where fibers 
can be transported by the heating, ventilation, or air conditioning 
(HVAC) system throughout the bui1ding--specia1 cleaning practices may be 
extended to the entire building, including the HVAC system itself. 

3.4 Routine and Episodic Cleaning 

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

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

3.5 Implementation of the Asbestos Management Plan 

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

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

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

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

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

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

3.5.1.1 

3.5.1.2 

3.5.1.3 

3.5.1.4 

3.5.1.5 
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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 Asbestos 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 plplng located above plaster ceiling or inside plaster 
walls. In all areas where asbestos was identified in exposed piping 
insulation material or where exposed piping insulation material has been 
removed and replaced with non-ACM, inaccessible piping insulation in 
that area shall be considered asbestos-containing. Where no specific 
sampling data is available, bulk samples must be collected (unless 
assumed to be asbestos and treated accordingly) and analyzed. If sample 
analysis indicates no asbestos-containing materials are present, then no 
further action or special procedures are required and the asbestos 
survey database should be updated with this information. If bulk sample 
analysis indicates the presence of asbestos-containing material, proceed 
to notific~tion of Designated Person (Public Works Officer). 

3.5.5 Material Identified as Asbestos 

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

3.5.6 Situation Categorized by Designated Person (Public Works Officer) 

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

3.5.6.1 

3.5.6.2 
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Routine Maintenance and Cleaning 
Typical activities and required work procedures for this 
category are detailed in Section 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 del ami nations of asbestos-containing insulation, 
fireproofing or acoustical materials 

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

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

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

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

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

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

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

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

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

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

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

Before starting any of the following listed projects or tasks, where the 
possibility of the disturbance of ACM exists, see the Asbestos Survey 
Report. If signs or labeling or reference to the Asbestos Survey Report 
indicates the presence of asbestos-containing materials, or the presence 
of asbestos-containing materials is suspected, the employee will contact 
his supervlsor 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. 

C. 

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

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 mainte~ance, 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 (0.1 f/cc in an 8-hour Time 
Weighted Average), and/or the excursion limit (1.0 f/ce 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. 

Leve-l Two - Sped a 1 Operation and Maintenance tra in i ng 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. 

I h\llOla05\omplan 22 



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 1910.1~4) 

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 Sig~s 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 OUST 
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 t }) 

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 wh~ch 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 
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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 fjcc 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 

Annually 

PCM/TEM a-hour 

PCM/TEM a-hour 

PCM - Phase contrast microscopy 
TEM - Transmission electron microscopy 

1h\lJOJa05\omplan 

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

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

2. 

3. 

4. 

5. 

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

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

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

Where air sample analysis is performed on site, 10 percent 
or at least two asbestos samples up to a maximum of 10 
samples, should be sent to a separate American Industrial 
Hygiene Association (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-02080B, Removal 
and Disposal of Asbestos Materials). 

Both area and personal air sampling shall be performed to determine the 
workers' 8'hour, time-weighted average (TWA) airborne fiber level 
exposures and 30 minute excursion concentrations (sampled during work 
procedures in which the greatest level of airborne fiber exposure is 
expected). If the work period is less than 8-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 0.8 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 4.8) 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. 

lh\1303a05\omplan 34 



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

Location of 
Area Samples 

Inside the 
work area 

Inside 
buil di ng, . 
outside of 
work area 

Outside of 
building 

Minimum 
Number 
of Area 
Samples 

3 

3 

3 

Minimum 
Number 
of Personal 
Samples 

Minimum 25% 
of work 
force 

N/A 

N/A 

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

Volume 
of Air 

* 

*** 

*** 

Analytical 
Method 

PCM 

**PCM/TEM 

**PCM/TEM 

Sampling 
Period 

Full shift 

Full shi ft 

Full shi ft 

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

NOTES: 

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

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

---continued 
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TABLE 4.3 SUGGESTED AIR SAMPLING PROTOCOL DURING MINOR, 

MAJOR AND EMERGENCY PROJECTS 
(Continued) 

NOTES: (Continued) 

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

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

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

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

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

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

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

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

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

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

4.11 Work Procedures and Responsibilities 

Asbestos-containing materials present 1n 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 
~upervisor's or engineering contractor personnel's responsibility to 
notify the Designated Person (Public Works Officer) immediately upon 
discovery of any potential disturbance to or damage of asbestos
containing materials, including maintenance activities or projects which 
may affect asbestos-containing material directly or indirectly. 

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

4.12 Disposal of ACM and ACE Waste Material 

All materials which contain asbestos or have been contaminated with 
asbestos fibers are subject to special procedures and disposal 
requirements. Contamination of building materi"a1s, 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 (warnin~ 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: 

See Specs: -----

F. PERSON SUPERVISING PROJECT WORKERS: ________________________ _ 

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

H. AIR SAMPLING CONTRACTOR'S INDUSTRIAL HYGIENIST: 

I. AIR SAMPLING NAS MEMPHIS INDUSTRIAL HYGIENIST: -----------
J. ESTIMATED DURATION OF PROJECT: Actual: ------ --------
K. NAMES OF UNPROTECTED PERSON(S) POTENTIALLY EXPOSED IN AREA PRIOR TO 

CORRECTIVE ACTION: None: (or) Listed below: . ---

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

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

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

(Section 3.2): Yes: No: Conunents 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.: Conunents 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 1n 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: Conunents if answer is "No": 

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

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

PROJECTS 

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

5.1.1 Work Areas 

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

5.1.1.2 Post signs to prevent entry by unauthorized persons. 

5.1.1.3 Shut down and lock-out electric power. Provide ground-fault 
interrupter circuits as temporary power source for electrical 
equipment and lighting. Ensure safe installation of temporary 
power sources and equipment per applicable electrical code 
requirements. For projects where no potential contact with 
electric power is possible, this paragraph does not apply. 
G10vebag removal procedures do not typically require shut down of 
electric power. 

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

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

. 
5.1.1.6 Seal off all penetrations and openings to the work area, 

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

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

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

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

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

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

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

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

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

45 



( 
5.1.1.13 Maintain emergency and fire exits from work areas. 

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

5.1.2 Personnel Decontamination Facility 

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

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

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

5.1.2.3.1 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: 

46 



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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5.2.1.S 

5.2.1.9 

5.2.1.10 

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. 

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 vis~ble material. 
During this work, the surfaces being cleaned shall be kept wet 
(not required for encapsulation or enclosure). 

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. 

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

5.2.2 Asbestos Encapsulation and Enclosure 

5.2.2.1 

5.2.2.2 

5.2.2.3 
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Prepare site in accordance with Section 5.1 - Preparation. 

The NAS Memphis contracted professional Industrial Hygienist 
shall closely monitor and supervise the encapsulation or 
enclosure work to ensure protection of the workers and prevent 
asbestos contamination of the environment in accordance with 
SOUTHNAVFACENGCOM Guide Specification, NFGS-020S0B, . Removal and 
Disposal of Asbestos Materials (Appendix F). Secure the area 
where work is to be performed against unauthorized entry and 
erect warning signs and temporary barricades. At the conclusion 
of the work, the Industrial Hygienist will perform the final 
inspection and testing to determine satisfactory completion in 
accordance with the SOUTHNAVFACENGCOM Guide Specification, NFGS-
020S0B, Removal and Disposal of Asbestos Materials. The Navy 
Southern Division shall use their Designated Industrial Hygienist 
to perform a confirmation final inspection and testing. When the 
area is found to be acceptable to the NAS Memphis representative, 
the warning signs and temporary barricades will be removed and 
the area will be released as decontaminated. 

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

5.2.2.3.2 

5.2.2.3.3 

5.2.2.3.4 

5.2.2.3.5 

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

Name or title of material 

Manufacturer's stock number and date of manufacture 

Manufacturer's name 

Thinning instructions. 

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

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

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

5.2.2.5.1 Prior to general application of the encapsulating material, 
the professional industrial hygienist shall require testing 
to ensure application of the sealer will not cause the base 
material to fail and allow the sealed base material to fall 
of its own weight or separate from the substrate. Do not 
commence application of encapsulating materials until all 
removal work required within the work area has been 
completed. Before beginning work with any material for 
which a Material Safety Data Sheet has been submitted, 
provide workers with the required protective equipment. 
Require that appropriate protective equipment be used at all 
times. In addition to protective breathing equipment 
required by OSHA requirements or by this specification, use 
combination HEPAjOV (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 ~terial 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 AC" 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" in diameter. 
Bridging type encapsulant. If area to be repaired and 
encapsulated has potential for future damage or will be 
walked upon, use a high temperature, high strength mastic 
coating layered at 1/16 inch thick minimum. 

Procedures: 

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

5.3.2.1 Piping: Remove loose material with HEPA vacuum. No existing 
jacket material is to be removed. Fill holes with mineral wool 
insulating cement and cover damaged areas with non-woven fibrous 
glass mat completely saturated with bridging type encapsulant. 
Wrap open joints with non-woven fibrou~ 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 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. 

5.4.6 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. 

5.4.7 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. 

5.4.8. Sealed drums, bags, and equipment used in work area shall be included 
1n the clean-up and shall be removed from the work area, via the 
Equipment Decontamination Enclosure at the appropriate time in the 
cleaning sequence. 

5.4.9 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 610vebag 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-fi1tered vacuum cleaner 

5.6.1.8 Bone saw 

5.6.1.9 Utility knife with retractable blade 

5.6.1.10 Wire cutters 

5.6.1.11 Tin snips (if aluminum jacket is present) 

5.6.1.12 Polyethylene plastic (roll of 4 and 6 mil) 

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

5.6.1.15 Small scrub brush 

5.6.1.16 Stapler 

5.6.1.17 Several rags 

5.6.1.18 Wettable cloth 

5.6.1.19 Asbestos warning signs and labels 

5.6.1.20 Re-insulation materials as necessary 

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

5.6.2 Before Starting the Project 

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

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

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

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

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

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

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

5.6.3.6 Place the necessary tools into the pouch located inside the 
glovebag. This will usually include the bone saw, utility knife, 
rags, scrub brush, wire cutters, tin snips and wettable cloth. 
Note: It is easiest to pre-cut the wettable cloth at this point. 
Cut out a donut shape with the inner diameter 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. 
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6. MECHANICAL SYSTEM INSULATION INCLUDING MASTIC (PIPING, DUCTS AND 
MECHANICAL EQUIPMENT) 

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

A. Install~tion 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 p~eparation 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 asbcstos
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.l) at the 
beginning of Part 2. 

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

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

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

A. Methods that allow 
under certain 

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

it cannot be disturbed 

• 
B. Repeated floor covering abrasion from mechanical equipment 

C. Breakage.from short duration, high intensity loads 

D. Coring of floor slabs 

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

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

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

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

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 \'/et 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. 

6 1 



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 
begtnning of Part 2. 

C. Proceed through Execution Requirements and Procedures for Minor, 
Major anq 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 an~ 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 
foll owed: 

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. 

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

C. Removal ~f asbestos-contaminated ceiling tiles adjacent to 
fireproofing. 

o. 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 Sectlon 3.5. 

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

C. Proceed t~rough Execution ' Requirements and Procedures for Minor, 
Major and Emergency Projects in Section 5 as they apply. 

D. Use of a portable containment partition barrier may be substituted 
for full preparation requirements in occupied areas if asbestos 
material is localized. 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 guidelities 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. '. 

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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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 asbes.~os fi bers to be di spersed: 

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

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

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

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

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

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

Asbestos Laws and Regulations for Tennessee 
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Tennessee 

CHAPTEK~ 
AIR. POLLunON CONTROL 

SECTION 

PAR.T 1 - AIR. QUALITY 

6l-Z'-1~1. Shor~ ticle. 

U-Z'-102. Oe!initiol"s. 

~3-~-1~3. lnt:nt ~d ~. 

&3-~-IO~. Creation of oUr l'Ollution control board - \tembers - Meetings - Orlaniutioln. 

U-!'-10'. Powers and duties ~f board and depar~enc. 

~S-~-10G. Mac-.e:s to be =nsid::red in exerc:isingl'Owers. 

63-2'-107. Powers and duties Qf ted'lnial seaetary. 

63-~-103. Conduc:c hearings. 

'3-2'-10'. E:nergenc:y stop orders fQr 3lr Qntaminant SQurc::s - Hearings. 

'3-2'-110. A.ppeals from adon of the board or c::ammissloner. 

63-~-111. Riflht of board or commissioner to injunc:cive reUef. 

"-~-112. Penalty for violations - Duty of dis-:ric:t attorneys leneral - A.bate:nent of 
public: - nuisanc:e. 

6:-2'-113. Existing cl'ti( or erilniM1 remedies :"lot impaire-J. 

';3-2'-1 !,. L~c:~! i'~llut10., contr.)l prQg::lIn - ,S.dopti~n by r:!ferenc:e - Ex:::npti.,,, ::.);n 
'tate sup:~tision - ::.ItTent loal prOlro1ms. 

63-2'-117. Le-/y of nolnc:QmplUnc:e .:.nd nonpOlyment penalties - Suit for c:olle:ti~n or 
assessmen: of penalty. 

63-V-IU. VariMlc:es 

PAR.T 2 - MISau.ANEOUS PROVISIONS 

&l-~-201. Provisions not ~pUable co c:otton ;ins. 

U-2'-Z02. Local or~nanc::s. 
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&I-~lOl. ~ dele. - This part shall be known and may be dted as the "Tenneuft Air 
Q~Uty Act." CAe-oS "67, ch.l67, J 1; 1'71. c:h. l&2 • .§ 1; 1'7'. c:h. ~'. § 7: T.C.A .. § ,3-
J"Q~J 

~'-2'-1 '.l%. Oef:niti"ns. - T!'\e followi:tJ terms used in C:Us ~rt s~!, ~less chI! context 
"ener'Nlse re:;wres, ~',e CI'Ie followin! me.ltlings: 

(U "Air C:Jnt.lITiinant'" is partic:'.Jiate Inatter. dust. fumes. ::01S, mist, smoke. or 
v3.por, "r &tIy C:Jmbin3.tions t:'ler~f; 

(~) "\ir c:JnQminant sourc:" is any .1nd all sourc~s of er:'IlSSlon of .tir 
c:Jnumin3.n:s. wheCter ;Iri'/3.:ely or publiC:!y owned or ol'et'Olt.ed. 'Yi:hou: limi:ing Cte 
I'!:nerall ty of t!'\.e :or.::oins, Uti:! ter.n inc:!udes 3.11 ty.,es of /Jusiness, cmmerc:i&1 and 
industrW puna, wor!cs. shops and s=res, and he.1ting :and power pl.1n:s and satians, 
buildings and ather structures of ali ty,." induding multi;:tle family residences, 
a;lartmenu, !'louses. office ~uildin,s. hotels. restaur.1ncs, schools, hospitals, ouretes and 
ot!'ler insti tutionaJ ~uildinss, 3.utomobiles, trucks, trac:t"n, buses .. ,d other mqtor 
vehic:!es, 1.1t':lses and vendins and service 10000tions and sutions, railroad locomotives. 
ships. boats. and other wacer!)ome craft, IXIrtable fuel-buming equipment, inc:ineraton of 
aJl types, indoor and outdoor, refuse dumps and piles, and aU stac:k and other chimney 
"ut1eu from any of the foresoins: provided, howe',er, that neic."er automobiles. tr.Jc:Ics, 
craco:ors. ~uses or other :not:Jr vehicles powered by any fuel other than diesel 'oil and 
whic," Me m&tlufac::ured l'rior to Sel'tember I, 1967. automobiles, tr.Jcks, trOlc:ton, buses 
or oc."er motor vehic:!es powered by diesel oil and man~d prior co lanuuy I, 1'70. 
nor automobiles, truc:ks, trac:tors, buses or at!'\er motor ',ehides whio &l"C' equipped to 
comply and do comply wim the federal ~otor Vehide Air Pollution C"ncrol Ac:: (compiled 
at ~2 U.s.C. subsec:ian 1~'7f-l - lS"!-!) shall be considered or determined to be an "air 
c:ancaminant source": 

(3) "Air IXIlIution" is .,resence in the outdoor atmospher: of one or more air 
c:antaminanu in suffident quanti:ies and of suc." c:harac:-:eristic:s and dur3.tion as to be 
injurigus to hu:nan, plant or &nimai lib or to property. or whio unreasonably interfere 
wi to" t."e enl"ymenc ~f Ufe and property: 

U) ":~mmi:u,o,er" is :.'l: c"ml"issi·.::I~er .:.f to": i -e~nes~: :1e.,~::nen: 0: "e.11 to" 
anc e~'/iron:nenc ~r his :flJly autn.lri%e:! r:=~r'!:5enQti."e; "r in the e'/ent :)f his ~bse:tce or .1 
I~l: ,.,cy in the 'f!i~ of ::t.: comrniui"'er, the de.,uty c",.nissi-.::l~e:'1 . 

:,., ":Jei'ar::flen:" is :..,:: de;l~r::flen: gf ".e3.1:." .1n.:l :n'/i:'ln:ne::t of :,,: S::lte of 
T en.,esse~; 

(7) "Person" is olfty indi',icNal, l'at'tnership, copar:nership. firtn. c:omp&ny, 
C:Ot"f'Or~tion, ASS.lC::3.tion, jOint node company. crust. cst:lte, .,oliticl subdi'/ision. an 
3.g:ncy. authority. commission or dei'3.l':ment of the Unite:! States lovemment or Qf the 
s~te of Tenncssc: io',ernment. Qr olfty ocher lesal e!'ltitl'. or their le;011 r::i'~enQti'/e • 
.1gent, ~r usip; 

(3) "PQUtic3.1 s~di',ision" is Ol.'y municipAlIty. city, incof1)Ora::e:l town, c:aunty. 
district or auth.lricy • .:Ir any portion or combination of t'NO (:) or more therC'.::l{; 
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(,) ·"R.eSubtions" sh&ll mean the s=ndards. policies. rules and re&uladons 
promulsated by the board eo aet:lin and m&inc:lin .ambient air qu&11ty standards within Ute 
ineent .1nd ~~se ~f this ~t;.and -

(1,]) "':' .!Cmic::l1 se:reury" is the 1:cc:.'u1ic::l1 seeret.ary of C'le air ilollutian c:antrol 
baard olf the s::l:e a f Te~nc:ssee. (Ae-oS 1967, c:h.1pter 367, subsee-.ion 2; 1971, c:h.Ipter 31§2, 
suOscc::illn ~; \.,77, Clapeer 161, suasec:tiun 1; 1979, Claptcr 299, subscc:tions I, 7; i.C.A., 
sUb$ec::ion "-3"1]9.) 

i;3-'Z'-t'l3. lnte~t .1nd ~unose. - It is che intene and pu~ose ~f to"'s part eo :n:lint.1in 
P:'::::Y oJf Ute ~,r rc~ourc::s at che SQte =nsistent with che ilrot:c:ian "f normal he:llth, 
sener~l -"el!.1r: olnd ~h1'sic:31 pr:lperty of the pea pie, maximum employment :lnC to'1e full 
indust::a! c:'/e!~;lment of Ute sUte. The - board and department s.'1oI.ll SHk t:'&e 
ac::omplis~ment of chese objectives tnr:lUS" the prevention, abatement and C::lntrol of .lir 
;lollution by .1ll prac:tic::11 and ec:anomic::Llly fe.1Sible method. It is also the intent of this 
par: eo qualify for ree:!pe of fe~eral funds avaibble far staee air pollution c:a.ttrol 
.,rogr:lms and to m.1t end, this Clapter s."I.ll1 be c:ans1:rUed to ,i" e the .lumori:y to so 
quaU f1' and mainain suc:."l qualifiotion. (Ac:tl 1967, c:."I.lpter 3&7, subsec::ion 3; 1971, 
c."apter 362. subsec:tion J; 1979, Clapter 299, subsec:-.ion 7; T.eA .. subsec::ian '3-3410.) 

63-2'-to:l~. C:-:stion of 3ir ~olllJtian c:ontrol board - "'embers - \Ie:dnn - Ornniz3cian. 

(a) There is her:!)!' c:reated an ase~c:y to be knawn .lS the air pollution c:antrol 
board of the state of TeMessee. 

(b) The members of Ute board sh&1l l)e the c:ammiuioner of Ute Tennessee 
del'Utment of healto" and environment, che dir~or of the state planninS offic:e, and ten 
(10) other members who sh&1l be appointed by Ute S:lvemor, as follows: -

(1) One (U shall ~: Ii resisccred professi~naJ engine:r as defined in subsection 
'3-2-101 et seq .. who shall have at leASt fhe (J) ye.1rT experienc:e in the field of air 
pollution c:antrol; -

(2) One (1) sh.1l1 'l: !l physician, U,==!'sed in <::lm!'Uanc:e with c:."I.lpte:- , of title 63, 
'Mho {h.l!! ~~ ~:Cj:l::,ie:\c::1 in che "Ie.11t" efb~s :If ~r c:anumiruncs; 

~3) ~r\-: (1) sh.111 ..,~ -=n,~s:~ in .1 !!eld whiCl i~ dire·.::1y r!~te~ to ag:-iC'.llo:ur: or 
e~n:ie:--/olti~tI; 

(:OJ ~~: {l) s:,:l!! '~: .~:i-/~!i' -!~'.lg:1 in e!'le -:u:t .. ;~~c:t: ~: ~ iI:-i-/.l:e 
~olnl,l'.l"::3i:1l& ';;In.::rn; 

(" One (1) s.'1all ~ • county eltec;uti'/e or dUef exec:uti'/e of!lc::r of & TeMe~ 
c:ounty; 

(.;) One (1) sh:lll ~e enl:SS-=d in municipal ;ovemment; 

~) T'''o (::) s.'1&11 'le fro.n Tennesse: indust:y hayin, te':."lniol t:~nins and 
e:cperienc:: in .lir pollution ~eeme~t; 

(3) One (1) s.'\all 'l: ir,.,ol'/e~ in the prosr:lm of an insdt".Jte of hi&her learnins 1n 
the l:.lt: "f ienn~ &n',,,l'/ed in the conduc::ins of tr.1ininz 1n air ;IOllution e'/alU:ltion 
and ~ntrol; olnd 

3 
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(" One (1) shall ~. appointed from ~ Ust ~f nominees subminecl co the lovernor 
• by the Tennessee-conservaaon lup. 

The ten (1:n al'~inted members' te:'mS of offie: stull ')e four (ll' ye~s .:and unal their 
sue:.:sso)n ~rlll s"lee:e'!! ~d ~Uti"d. e~e~t Nt the Ce:-:ns of chos" fi~t OIPl'Oinced sMll 
e:coir'!: lS fallow,: ewo tZl U Co,e ~d of ene (0 yeSI' after dace of 4pl'Ointment. 1:"MO c:n at c."e end o)f two) (2) ye3" 3fter :1:lCe of 3p:wint~"nt. two (2) 3t the end of c."ree (J) ye3rs 
olfter date: o)f appointmef1C. cwo (2) at the end of fo)ur (4) ye3" OIIter the date of 
olp,ointmen:, and Ilf the two (:) app<2inced in 19n ,U"Uolnt to dauses (:U and (". abo·,e. 
one (1) :I: :'"le end of two (:) ye3rs .1.f:e:- dace of oll'~ointment and one (1) 3t the end of !our 
(4) ye:lrs olfte:' d:lte of ap!'Ointment as desi!"4ced by the SO'/erRor olt the tilne of 
~ppointme!'lt. If 1 l:le3ney oe:urs the soveMllr m:ly :l;tpGint 3 member !or the rem:linins 
:Nruon of :he ~e:cpired term Q"e3ced ~y the vaanc:y. The SO"/erRor ~y remove any 
appointe'!! member !.:Ir ause. E3c:h member WU be reimburse'!! for ~vel in olc:eord ""im 
the pro'/isions of c=mprehensive cravel ~woltions AS approved by the auarney general 
and the eammiuia!'1er of finanee and administ.-:ltion. A per diem alla·..,ance of fUcy 
:10113rs ($,o.~~n shaU only be ,:lid to mem12ers for meetinss at whic:.'\ a quorum is I'resen~ 

(e) The board shall hold at leue two (:) rezwar meetinss uo c:alendar year at a 
plaee and ~me co ~e fixed by the beard. The c:::ammissioner of health and environment 
shall ~: c:.'\airman of Co'\e board and the board shall select at ies first me:ting one (1) of iu 
members :a 1e:""/e as vic: chaiMlan. A t the first resular meetins in each ea.lendar yeSI' 
there~fte:-. the vie: el,airman lor the ensuins year shall be selected from amons me 
memoe:-s af the board. The direct::lr of the air 1'01lution concrol division or service of the 
Te!'lne~e: de;!at'tme!'lt of heslth ~d environme!'lt s.'\all be teduUal secretary of me 
board. He shall receive no additional compensation for suo serviees. Spedal meetinss 
may be c:1lle'!l by me c:h&irman or l:Iy three (J) members of the board upon delivery of 
writ-.en notice :0 the office of eao member of the beard. Seven (7) members of the
board shall enstitute a quorum. and a quorum may act for the beard in all mane:-s. The 
de=sion of ~ majar:ty of a quorum s.'\all ~e deter:ninative of any question ~efore the board 
f!'~c:l'c as ~t."e:-·.vise specially ,rovide:J herein. (A~.s 1947. Ctapter l67. subsection ~; 1970 
(Adj. S.l c:!\apte~ '33, subse'=tions, I, 2; 1971, c:hapc:r 103. subsec:tion 1; 1971, dlapter 362 • 
. Sul:Isec:illns :0, ,; modi!ie:J; im;!l. ~In. ,~c:s 1972 (Adj. !S.>. ,=~apter ' .. 2. subsection U; Aces 

\ 197& (A.:!. S.), .::tapter 63'. subse-::ion I; 197& (Adj. S.). c:."<1pter S06. sull!lec:tlon 10); im!,l. 
am •. \C::l 1973 (.l,d,. S.). ~apte:- 93~, Ju:,secti\Jns 10. 36; T .=.A .• 1ubsectilln '3-3:011.) 

,,:-~,- ! ': ,. "l - :,;,~rs ~nd I1-Jt:'~i -,I "04ro:! snd :Je.,.lt':me~t. - COl) ~~ Mers and d~ci~ of the 
:'Ililrd: 

(~I ?:,:-nl:l::~::: -.:Ies 1:1: :--:a'~:i~'" :tJ ~~~-::: to": :nt::nc ~.,d i'ur,;,se ~! :,: ;t:lr:. 
"Jrsu.li1: :Q :.~~ ,n lisi~~s -)i :."e :';IU~.):"," :'d;nini:str;ui/~ "r~ee'!l'JrC:S _l,.:!. S,,".::iO:\l 16-.7-
101 .z.~. SloIdI Nics outd r:;·~tigns .n.J,y inc:1uce. but ~ not nec:essarUy Umited w, 
those cefining; ambient :lir c;ua1it"/ Stand.vds; emission sundards; ,ener&! polices ar 
I'lans; 3 syste·n of permits; and a sOedwe of !~ !or r:-tie'" of p~ and speCliations. 
issuanc: ~r r~e...,a1 of I'e:-mics. ::Jr inspection of air =nClminant sources. Emiuion 
SC3nd.v:SS for s=tionary sources adopted by the board shall inc:1ude rqubtions buecI on 
the '''ei;nt af ma~:ri~s ente:-inl the I'roo:ess Qusin! the emission as an ol'cioMl 
a1:c::"&ti"te co r'!:3ub.a.ms pr:.,iousI1 ol:::IP1:c'!l. 

(2) Hald heuinlS and issue suo orders and determinaaons as m:ly be necess;uy 
to -.:ffee-: the intent outd l'ur;tose of Co"is pout; 

(l) - • EsabUsh. modi!1. or sme!'ld. without hurlnl. poUcies. l'~c:es, rAes or 
r:3'JI~cio"s \vio :-esp:~ t~ i'r::lce:J:Jr:11 3Sl':C::S of ~oard ad-/itia; and 
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(r.) ~use to be instituted in ~ COuM: of competent jurisdiction, les_1 proceedinls 
to com;tel CQmp~nc:e wim MY order issued by the baud, requirement of this put. or rule 
or ro:;ubtiol1 adoflted ~u.:ant to this p;at't. 

(:,) Powers .1nd duties ')1 the de.,:u'tmen;: 

(U Ce'/cl.lp and rec:ommend to t."Ie aoud pl.1ns for ~ compr~ho:nsi'/e ~r pollution 
::~ntrol .,rogr;r.lft for cne st:lce of Tenncssee. to r'C"/iew suo puns from time to time Md 
reC::llftmend to c."e bo~rd such changes as m.sy be deemed .lppropri.1te; 

(2) Re:;uirc ~t .1ny l'ers.::ln fur:'lis." the de.,u:ment inform;r.tion r~re: by h: in 
disch;r.rso: of its d:.&ties under this ~art. if :he deput:nent tlu :'cuon to beliC'/e such l'C:'Son 
is. or m~y be about :0, Qusing or c=ntributin& to air ;!ollution, provid~d. howe·,er. ~t no 
suo l'erson shall X re-:;uired to disclose any secret formulae, l"'a~ses, or methods used 
in any manufac:turing oper~tion arri.ed on by him or under his direc:t1on. The c:omposition 
of air conumin.snts s~1 not be c:onsidered secret unless so dec:bred bl' cne deputment 
and the d~tment s.~l h;r.ve the l'0wer 1:0 issue protec:tion orders to l'reve~t pubUc: 
dissemination; 

(3) Enter ~t all reasonable times in or upon My private or public: ;lrapet'ty exc:e.,t 
;InVoice residenc:es for :he put'l'ose of i.,spedng and inve:lltigating any cndition wh.ie:." the 
del'~enr So~l have reasonable Quse to believe to be an air cntaminant soure::; 

(~) P:'ovide sue:.'t tec:hnial, sc:ienti!ic: Md ocner servic:es as may be required for 
c::u'T'Ying O'I.R the pC"Qvisions of U\is put. The b&sic: personnel for :IIum purposes shall ~ 
those employe: by the departmen~ however, the depanment may, by agreement, secure 
these or other services from any other agenc:y, Md wiUUn budgetary limitations may 
arrange compe~tion for sud'l servic:es; 

(.5) Rec:ei'Ie, budget, re'!eipt for Md adminlstc!" sue:." moneY:II as are duly 
a;:lpro,riated or granted for the l'Ut'pose of this part .,rovided that ail such moneys So'1al1 !)e 
de.,osi te~ wi t1'l the St:l te tr~asUt'er; 

(~J R~.,rese"t :he sate "f Te!1nes:scc in mat:c:'1 p<I!I!"Qining to ;llan:ll, ,roc:edures 
or :1es"ti;r.tions {:lr interst;r.te cm~C:::11 rel;r.ti·/e t:l ;r.ir ;:Iollution .,r in matters pertaining 
:;) 1L:' ':Iua!~ ty ;:2fltNI rO:lioJns; 

(7) =.lll~-:: and ~isse:nin£:e infol"mat!.,,, rebd'l-' to air ;l0llution; enc:aurage 
-,olun::u'!-' C:Qo~e!",~tiQ" olf oIf!e-::o!d OIe:Os.::ln:s or :;t'~ups in ;lr;::iel"'Iing an~ l"est:Jring ~ 
:-:&i.,:-::':'ie 'l"!;;:"~: ,J~ ~:' ;I\Jri:!; ",!-/i'o.:. ':~":iwlt ,,-~d -::lo!JC:-~t.: .,ic." :ltil<e:o l~"!~C::es. ,e:-s,,:,\s 
~r ;;r~~;J:S in 'n<it:."::'s i!::'~ining :" .lir ;I"llution; and enC::I"r1;;O: l.utl'l:lri:e~ ;r.ir iIO"'Jci.,n 
~ge!1c::es of I'QLitial sICdi·/isi.::lns :0 !\.snd1e ~r pollution l'roblelns wietin their respeC::l'Ie 
jurisdiC::lons to the Ireatcst extent l'0ssib1e and to l'rovide tec:hnial assistance to 
poUtial subdi'/isions re~esting same; Md ' 

(3) C,'luse to be insac-.. ted in a court of competent jurisdic:tlon lqa! proceedings 
to co""e1 c:om;llianc:e with o'lIiy ord.-::o ~sued ~Y"the Qoud. 

(d In ~lIerc:isin, their ,.:J'''ers .1nd duties relati·, .. to major ~y projr.::s. as 
defined in subsCC"'.ion 13-13-102. the boud Md the department sn;r.11 ~c:ip.te in me 
joint :OC'/ie'" process o1I1d expedited r~,ie·1t proc:ess provided for by Ctapter13 of title 13. 
(.~c:-.s 1967. e:.'1al'ter ,.,7, subsec:tion ,; 1971, c:h~pter 321, subse-:tion 1; 1971, d\&pter 362, 
sul:lsec:ons 6. 11; modifid; Acts 1979, chapter 299, iUt)section 1; 1931, c;h&Pter Ill. 
suose-:':ion 27; T .C.a. .. sul:lsC'!tion '3-J"12.) 
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63-!'-tQ&. Mat:e:-s co be considered in e:cerei:sin! oowen. - NotNnl in this par. shall be 
deemed co Irant ene baud or dep&rtment .ny Juns4.ic:uon or audloricy wich res~ co air 
,allution emunl solely whnin commer~ or industrial plMtUo warlcs or shops or co 
;£ff.a me rebti.,ns :'ctween empl~yers .nd empl~yees wic." respect co olr arislnl out of 
&fty conditi.,n of oUr i'O"ution. In e:cc:r;isinl powers tol ~:\c. abace and concrol oUr 
i'OlIution the lNud or de;t&rtment sI\olll :ive due consid~tion co ;£lJ percinenc tac:u 
inc1udinl. but not nec:essarily limited tOI 

(0 The ~~er and de,ree of injury ta, or interference with the protecUon/of 
the health, &ener.li welf~e and physiQ! property of che people; 

(2) The soci~l and ee~nomic value of me air conQmin&nt source; 

(l) The suiQbiUcy or unsuiQbilicy of the air iJOllution source CO the area in whie:." 
it is located.. In chis res~t It is expr:ssly anticip.te-j chat the !2oard /ftay esQbUsh zones 
and cstesori",s of air e~ntamNnt ,ourees in which the sQndal:ds. rules and re'JUlations 
m~y diUer according to :on", &ftd =tezory of air .:anQmlnant source; and 

(~) The teCmiaJ pnctic:abiUcy .nd economic: reasonableness of reducing or 
eliminating the emission of SUC'I air contamin&ftu.. (Ac:u "67, chapter 3&7, subsection 6; 
"71. chapter 362, subsection 7; "7'. chapter ~'. T.c.A .. subsection '3-341].) 

(J) The economic benefit ,&!ned by the air contamin&nt source throu,h any 
!allure to comply with p~vislons of this put and re,ulations promul,ated thereunder; and 

(6) The amount or desree of effort put forth by the air concamin&nt source to 
attain eompllance. 

&:5-2'-107. Powers and duties of tec!'lnlQ! seeetaN. - The technic:a1 secretary or his 
aut:1or1Zed re;2re,enQuve shall have ene foUowing powers and duties: 

(0 Anend all meetin,s of 1:."e baud, but not be entitled to • voce; 

(2) Exercise senerst super-/isi;::!n over 311 .,ersons employe~ by U\e board .nd by 
to"e .lir poll'Jtion contr~1 'ii'Iision ~r ser-/iee of me department; 

(l) ~.I.1ke ~r esuse to ~e :nade sue:." in"/esti.&stiolns as the board may dire'!:t or 
auC'I~~::, l)r u mOlY be warranted due Cl) reeei;2t of infot'ln.:ltion coneeming an alleged 
~iollad~n of oi, =,41"': .:Ir of any Nle. r.,suIOlti.,,, 'lr Ilrtjer pro.nulgate:i hereunder; .:Ir 1$ ;,e 
":'I~:, ~ch=:, ..... is;: .jee:n ~:i"tisa!)I~. ~nd f~" ellis ;l",.,~se he s:ull ".:l",e th~ !'it1: tl) enc::: ~t .111 
r:~"aQl: till,es in ~r 'JP~n &n;( ,ri"/.lte or pul:lU.: ilroperty exe:;2c "ri"llt~ r-!si.:1:nc:es; 

(~) Enduvar to the fullen extent possi:'le to obClin compUance with this put 
and with rules and rqulations promu1g:ace-j ilursuant thereto by conference, con~tion 
&ftd l't=rsuui~ni 

m 
boarel; 

wue formal nodc~ of complaint ~d prosec-.ace suc:!'l .complalna before the 

(') Handle -:orrespondence. :Ceep records, prepue reports and ;lerfor:n SUC'I ather 
duties as the ~d may direct or auchoriz: or as may ensue as an employee of me 
department; 
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(7) Initiace &ler~ waminl and emersency aaion 1n ac:c:arcW1ce wim emersenc:y 
episode plans and l'roc:edures promulgated as rules or rqul&uans by me board; and 

(~) .J. this dlsc:retioln; request C\e presenc:e of .n alleged "iolacor of C\is part or 
of the re:ul.1.UonS :11: ~ inf:Jrm;u :n~ting of the sQ.ff of me di',ision of oUr ;ICIlluuon 
~ntrol to show Quse why further enfor-:ement ;aaion ought not I:Ie caken by me 
de;2Utmene.. The pr:Jc=~inss of tnis .neetin! need noc "= rec::lrded. 

6S-2'-I'J~. CQndu~ ,Jf l'Ie~rin~s. - (.1.) He.1.r'ings before Co"e board sh.1.11 ~e conduc::ed in the 
1011owl:'\; manner: 

(.:1) A ;:e!'Son ,,;:rieo,e<1 by a dedsion or ac:tion of :."e cee."nial seaecary on • 
pe:'mi Co orde:', ~r ~ssessmenc molY request a he.1.r'ing be!ore the· boud pursuant to ::te 
pro"isi",ns of this pare.. Sud'I he.1.r'ing and he.1.r'in!l' belore the board .,n reques~ for 
v.1.r'ianc:es, c::rtifiotes of e:ocemption, and ~er:nics shall be c:an<1uc:ced as c:oncested ~s in 
ac:=rdanc:e \ViCo" the Uniform Ad:ninis~"ti',e ?roc:edures .\ct, i.C .. \., Sec:tilJn "-'-JOl, et 
seq. 

~) The board or the c:ommissioner or his rel'resencauve :nay hold pubUc: hearings 
on any maC1:er, within their Jurisdiction under this pare.. The board may promulgate 
re;wauons c::Inc:er:'lin!l sub/ects on whic:.'1 j:lublic: :'earings are required and t."e proc:edures 
for chose he.1.r'inss. Reuonable notic:e of suc:." public: he.1.r'ings shAll be :iven. 

63-2'-H19. Eme:'genc:v 51:00 orde!'S for sir contaminant ':Jurces - He~rin!s. - Any other 
proviSiOns of law to the c:ant:ary not'Nit.'ue&nding, if the commissione:' finds that 
emissions from the operation of one (1) or more air c:ontaminant sourc:es is causing 
imminent cW1g~r co human health and safety he may with the approval of the governor 
order the person or persons responsible for the operation or operations in quesuon, or the_ 
l'e!'Son or ~ersons Qusing or c:ancributing to the air pollution to reduce or discntinue 
immediately c."e emission of air c::Intaminancs, and suc:.'1 order shall fix a plac:e and ume, 
not later than twenty-four (24) hours ther-eafter, for a he.1.r'ing to be held aefore the 
c:ommissi-:lner-. ~ot more Co"an twenty-four (24) hours .. fter the commenc:ement of such 
he.1.r'ins, and without ad/ournrnent :hereof. :."e com:nissioner- shall alnrm, ~odify or- set 
.uid~ .,is .,r~·'ious or-~er. The c:ommissi'l:ter s!\all ause • tr:lf\sc::iot to l:Ie rn .. dte of ::toe 
'pr=c::e~.,;~ in 1My suo hearing. C::lpi~s of wltic:h s!'\.l!l ~e :nade .1,';01i1able to ~I ~arties 
a.! : ·:-::e1 •.• : a. :-::u:J:'I:£!lle ':05:. ~.\c::s 19,,:-, c:."a;:lt~r J67, su;'s~c:ti.m ~; T .::M~.' "J'::1sec:ion 
'3-J161';.! 

;; .):~,-{ ~ ~. 1IJC:!'::~( :t:.,:., . .,. An 1~;2~1! '1'\3.)' !)e t:l<en fro,," any !h11 o:,~er or "~er final 
"C::::"":"1;" .• :;~,: .' J:'s'u,:'I: :.:1 this ".u: "y ::L.'y ;"'1":1', e'CO::;:Ic ~e ~e'.lt':·:\e:\t • .v:'u i:s ~r !:'lay ~e 
.1:.!·'O::'~':!:, ~!!:'::I:~ :her:~y. Suc::, 1!1~e ... ~ ll'lolil ~-: ean~uc::e'l in lc:cordanc:: ·Ni:.'1 the 
Uniform .~c1minis:r"t!·/e Proc:edur-es o\a, T .C .. ".. Sections ~'-JO I .!! .!!lei ;2rQ',ided, 
howeo,er- :.""'t no he.lt'ing shall ~~ 11""'Med by the Chanc:ery Caur. from any disposition 
made ay C\e =oar-~ il suo disposiuon has oecome finOll as 3. r-esulc of a ~rson's failure to 
3.ppear at .1. hearing &!1:er having r~es:e~ such hearing or after halting received adequa:e 
notic:~. 

';3-2'-1 t I. R!;;!'It of bo_r-d ~r c:ornmissi·,:",et' to i"nJn~i't~ :-elief. - The boar-d or 
~rn:nissioner may Quse to "e insaCUted .. d',i! action in any c::IUn of c::Impetent 
jurisdiaion for in,unai"e relief to l'reo,ent "iolauon of any dul:;, promulgaced rule or 
res,J.i.1.tion ~r of any order of the board. ("as 19'7, c:hapter 367. subsec:-.lon 11; "71, 
c:."apcer- J6:' subsection ~; T.C.A., ,ul:lsec:tion 'J-JIlO~.) 

7 
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'S-2~1 12. Penalty for .,Ioladans - DutY of dlsuic:t aname" era! - Abatement of 
public nuisan~. - t& Any penon wno w&ll fully and \cnowinCly vio~ces or taus to camply 
w,m ~y i'rovision of Utis part, any board or adminis~ti"e order, or any duly promulpted 
~r ,allution cancrol rezubtion. or any ordinance adopted pun~nt co Utis put, shall be 
cwlty of ~ misde!ne~or and shall ~ puNs."ed by • fine of not less Nn fifty doll~t'S 
($'''~O) nor :nore Utan one thOusand doll~rs <S 1~00) for ead'l offense. For Ute purpose of 
t:1is s~ei.,n eil~ day of cantinued ',iolacion will cnsticute a sei'ar~te offeMe ~d shall be 
punishable as sud\. 

(b) No warnnc. ~resentment or indictme11t arising under chis c:!\apcer shall be 
issued e:c~pt upon appliaUon, audlot'iz:d in ..,riting, by ene bo~rd. the commissioner, or 
ei t:1er of diem. or by ;a loa! i"'llution ~ntr~1 proSl':l,n ope~ti:1g under a ce~llQee of 
e:cemi'ti~n ;Nt'SU&nt to subsec::ion '3-%3-t U, f"r ~ vioution within- its jurisdic:-.ion. 

(c:) Ie shalt be the duty of Ute dlsuic:t attomeys general in the various c:rcuiu 
t,"roushout the St:lte to assist the b<lard \Jr commissioner. upon re-:tuest. eiUter by 
prosec~tins or :'y assistin, the board ~r to"e cmmwioner in prosec:'.Jcinc those persons ~e 
~oard or cmmissioner hu reasonable awe to :'elieve ue vioiadnC any provision of UUs 
pare or any rule or reSuJation duly promulpted in accordance with the provisions of UUs 
pare. 

(d) In addition and supplemenca1 :0 any criminal adon whic:h may be prOSecl.lted 
under chis sedon, the board and c:om:nissioner shall have and ue vested with jurisdiction 
and authority to determine whether or noe any provisions of Chis part, or rules or 
r=s~ations adopeed ;Nt'SU&ne thereto, or any order of Ute board has been violated and 
whether or noe sudl .,iolation c=nstiCUtes a public: nuisance. Upon such findinS Chat a 
public nuisance does exist. Ute board or c=mmi.ssioner has authority to abate any such 
public: nuisance in the manner provided by the seneral law relatins to the abatement of' 
publIc: nuisances. (Acts "'7, chapeer 31§7, subsection 12; "70 (Adj. S.), dlapeer '40, 
su:,section 1; 1"1, chapter 3&2. subsedon 10; I'" (Adj. S.), c:!\apter "'. subsection 2; 
1"9. chapter 2". subsections 2. 7; 1"'. dlapter 422. subsection 17; T.C_~ .. subsedon 
$3-l419.) 

1;3-2'-1 !3. E!(istine: c:i"U or '!riminal r~:ne~!es "oc imoai,..,oJ. - No e:cistinc c:i·,n or c:rbninal 
re~e~y !,)r any \lfron:ful ac:tion wni~ is 3. 'lololtion ilL any ,ro'/ision of t:1is ,are of which 
i" .1 " lolacion .,f 3ny rule Ill' r-tgul.).d..llt ,f t.."le boar::! ;,rll,nulSl.c;:d here~ce:, s~~l ')e 
i.n.,aired ')!' this ~t. (.\~s 19';. e'a,j:lter 3~7. S'A;' .. ~~.i.:ln 13; 1'7'. e'\apce: 21'. 
s~scc:i"" 7, T .C.A., su!)section "-J~Z~.) 

';'!-~'-~ :,. L::I-::ll .,,,I!.Jti.,., -:aner,1 ~r''!:"l'" - ~::!::I"ei ,'., ., ... ~'!!e:,~ce - !~e"-.:t"'" fr.,," 
i:J.:~ ~U::J-e:--'::S'.:In - =:Jtre'u ioY..ll .,,..,';~::,,. - (3) ~:\y '"Ul"C;~I~C~' oJr C:::Iuncy i:l chis SQte 
may ena~, oy ordinanc:e or res.lluttun r~ile~ti',ely, air ,,,Uutiun concr~l C'es·~eons not 
less scrinse:\~ than the IUnduds adopted :.,r the st:lte ;2unuane to this part, or any such 
municipaliey or couney may also adopt or repeal ~ ordinance or resolution wt'lic:tJ 
inC':lr,loraced by reference any or ~I of the C't!I.~tians of the board, 'indud1nc any c:hanles 
in such rezwations. when such I'e~tions Me properly identified as to date 3nd source 
'Mi ehoue se~nl forch the ilrovisio.,s of su~ reZ,JI.:1tions in full. ,~c lease t:1~ (3) cpies of 
such re,~tions which are in=r,orac...~ ~y reterence s.~1 'H We-:l in ttle "lfi~ of the 
cuney clerk and Utere lce;)t for 'public lISe. inspe<:tion and ex:lmiMtion. The fUinS 
requiremenu shall not be deemed to ~ =mpUed whh unless Ute ~red copies ~f such 
rezubtions sre fUed with the cleric for a ;2etiod of CUrry (30) ~ys before the ad~ption ot 
th.e ordir:'~C:: or resolution which incrporated su~ l'erJbtians by reference. No 
ordinance or resolution inc:or,ol':ldnS rq.J1.Itians ~y r:lere:'\ce s."aa11 be eff~ve until 
publiJ.'led in " newspaper l\aY,n, & ~eral c:ir-:u1ation in to"e :nunic:ipallcy or county. 
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(1) Belare sud\ arcUMnces or resalutions enac:t1ns &.Ir pollution control 
resu~tians shAll become eflec-.ive, such munic:ip&llty or county must apply for and 
recei'/e from Che board ~ cenifioce of exemption by the followins procedure: 

(J) . .a.ny i'0licic::Ll sU:di·/isi.:ln desi~in, to ~e exempced frorn r.te provisi~ns of to.,is 
,art may file a ;leticion for c::o~fiQte of exe!nption wim me tecnnic:!.! sea"Ct3t'y. The 
tec:."niC:1l seae~ry s.~U ;lr~:npc!y in·/es:.iz~:e SUCl pecition and ~lo:e recammen~ti~n co 
me OO3t':1 .u to the disposition merCllf; 

(2) Upon real'/inS the recammen!btion of t:'!e ceClnic1 seaecary, the board 
m~y, if suc:." reC::lmmend:l.ci"n is f::lr .the :;r:lnc of the ;letition, do so without hurins. If 
the rocommendaci"n of ::te c~nic1 sec:etar"y is OlS~nst the sr:l.ntlns of the petition or 
the board, in iu disc:retion, conc!udes Cl'Iac a he3t'ins would be ad-/isable. then a he.1rinS 
s..,all "le held noc later enan si:cty C':']) !bys aftpr receipt of recommendation of the 
ceonia! sec~e!3ry by the board; 

(3) The certiliace of e:cempti~n s~1 be s~ce~ il the board decermines ~t 
the munic:ip~lity "r c::lunty has e~~ed ;lrovisions for the concrol of air ,ollution noc less 
stringenc c.'1an t:1e provisi::lns of this par~ and c."aC such enac=nenu are being, or will be, 
acel:luacelyenforc:d. 

C~) T~e board may g~c a certiliace of exemption in whole or in par~ may 
,resc::'ice a ~me sc:."edule for various pares of an exernption co become eflective. and may 
make a cerUllote of exemption conditional 0(' provisional as is deemed appropriace. 

(j) In If'&tItinS any cerUliace of exemption, there is reser-led co the stace the 
risht to initiate proceedings to eNoree any applicable resolution, ordinance or resulation 
of the munic:i;lallty or county should ic fail to obtain compliance therewith. Suo 
prace=dings shall be t:1e same as for enforcemenc 01 any duly promulgaced rule Or 
reguladon of :!'Ie board. 

(0) En Sr3ndnS any certilicte of e:cemption, the exemption is co be strictly 
\ . ~l'Is~ue:f .1$ limiced to the languaS-e of the exelnption. No l'Owe:o or authority which is 

noc ::c.,ressly 5::U:e:1 in the certifioce or -exemption may ~e implie1. The :nunici~ity ar 
c~uncy !'ftay fur~er ;Ietition the board :"r suc:.' power or auth~ricy. 

(7) 'ine de;2Olr~en: £!\J.U !r~;uendy de:er't\ine wh:!Ct~~ "1' :'\~c any e:oce'ftpced 
m\lnic:i,aUcy .::II' cuney ,"ee:s :."e te~s of :tic exemption &r:lnced and c:~ntinues ~o comply 
·.vi:!1 :!1e ;2r.,visi:ll'1s of Chis se~:il)n. (f .'1 ~e:er'niru.tio:l" is .nOlde ~1C t.": :nUl'lici,£Iicy ':::Ir 
r.:::I~"::" ~.::I':S :1,;): .n~: :!'Ie te~s "f :h;: c:oceu,?ti:ln or~nte~ ~r ~::Ies ,~c e:::lm,ly with :he 
,r:lvisi..,ns I)f :''1i:l sc:c~i<J", :h~ dep3t'~nen; ~"~I :N n.,tifl' the ~~al'~. snd the OO.:1r~ \lpon 
~eASOna.ble notic: CO the munic:ip.'llity, may suspend ::te e:cem,uon in whole "r in ~t until 
such cirne as :he municil'allty or county complies wicn the s~ce s~d&rds. 

Cel Exempu~ns alre£dy ,~nce~ co any munic:il'allty :::Ir county shall expi~ on luly 
I, L9~'. All ne'''' cerUfiate of e:ocemption, "'dueting enose expicinS on the abO'/e dace, 
shall "le for & !l.'Ce-::i cerm noc co e:oc~d two (2) ye:u-s. Provided, hawe-lCr, thac the 
;2ro.,isions of :his ~ s.'t.Ul noc 1.001'1y co emissions from any air ~ncami"""t source, .u 
~: Cern is de!iM';l in this c:!'Iapcer, whio burns wood was:.: ~Iely for the disposition of 
sud'! wood waste. 

Cd} .• L~ ~emme:lt .:1a.ions t:I.lcen in accordance wit:'! this Sl:etion sh:l11 be 
C:::Indu~:d in J.c::=rC:l.nce with Clapte~ 13 ~f ticle 13 'Mhe:l the adon indudes & major 
enern ;2roje-::, J.S de~lned in subsection IJ-~~-I02, C.s.c:s nISi, Clapter 3&7, subsection U; 
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"71, chapter 2", subsection 1; 1'71, chapter 3U, subieCUOftS 1, 2; 1'72, (Adj. !J, 
c:h&pcer 717, subsection 1: 1'73, chapter lV, subseccions 4, 6, "74 (Adj. SJ c:n.pcer "S, 
subsection l: "n, chapcer l", subsection 1; 1977, chapter 116, subsection 1; "", 
d1apcer 1n, subsec:cion Z; im,L am •. a.c:s 1"3 (Adj. S.l, dwpter 9]4, subsections 22, ~; 
.a.c::s 1'7', =apter ~" ~sec:-Jlln 7; 17S1, chapter 131, subsection ~; T.c.A .. subsec:illn 
'3-3422.) 

6!-2,-t lG. Orden .1nd .o\ssessme!1ts of Oamases ~nd Ci'/i! P~!'Ialt"1 ."ooes1 

(al When the tec.'1nia.! seaetary dlsC::lvers that o1I\y provision of this part or of 
any re;ulation promulgated thereunde:- has br-n viol.:l.ted, he may issue an order for 
arrec::ion to :he respensi!)le pet'SQn, .:I.nd this order LUll !:Ie compUed with within the time 
limit specified in the order. Such ol'<!er L~ be se~le:1 by ;Mrsonal ~/ic:: ;:Ir sent by 
certified mail, return receipt requested. The redpient of such an order may be ap~ed 
in the same manner .:I.S an assessment of damllges or d'/il penalty under paragraph (b) of 
this section. 

(b) (1) En addition to the criminal penalties of Sec:tion 63-U-1 U, any person who 
violates or fails to c:omp1y with any provision of this chapter or any rule, regulation, or 
sundard adopted pursuant to this chapter shall be subjea to a civil penalty of up to 
twenty-five thousand dollars ($2',000) per day for eac:."l day of violation. Eac:.'1 day suc:."l 
viola.tion continues s.'1a11 constituce a se;lanlte punishable of~ense, and such penon s.'1a.11 
wo ~e liable for any damages to the state resulting therefrom. 

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

(A) The tedlnic:a1 secretary may issue an assessment against any person 
responsible for the violation or damas,"- Such person shall receive notic:e of such
useument by c:erUfied mail, r"l'!Nm rec:eipt requested; 

(B) Any person a.gainst whom an assessment has ~n issued may petition the 
board for a reo/iew of the assessment ~y filing a petition for reo/iew with the technic:a1 

.sec:r:tary wit:,in thiny (30) =ys of r:eeipt of t.'1e as~ss:nent, set:ing forth the :rounds 
\ and r~:uons f:lr his objections and asking the board to hold a hearins; 

(el If a ;letiti.", for t'e'/ie'" of :he as~ss:ne!'l: U '1:1t filed within thir:1 (3') =ys 
.&ft:r the :late the us..-ssment and it sl'l.1lt beCOlne final; 

(t) Whe:"1e'/er any asICss:ne:1: has :'e~me final !)couse of a ~n's bi1W'~ to 
'l';"e.11 ei:l1.!r :he tec:l1ni~ :Iet:reu:-/s URsscnent lr the !l~r~i order. ~e c::::n.nissi,lner 
olr :..,,, boa.r: :-nay apply t~ th" appr\ll'r~te '=OW': f\lr & Juds-ne:1t llnd ~!C e!'Cec~tion on 
suc:.'1 Judzmenc. The court, in such prxeedinls, shall treat the fa.i.lure to appal suc:."l 
usessme!1t as a confession of judgment in the amount of the assessment; and 

• (£) The commissioner may institute such proc:edings for judgment and execution 
in the d1anc::ry =~ of O~'/idson C.:Iunty or in the chanc:ery ="" of the count'! in which 
311 or part of !:he viola cion or failure to Comply oc::urred. 

· 41 
. Cd En assessing suO d'/il iMMlty the flic:tOn Qedfie:1 in Section 63-U-1'6 may 

be considered. Oamases to the. state may indude any ex~nses inc-.arred In investig_tine 
the enforc:ing this part, in removing. correction, or twminAUng the efteen of air ;:tollution 
and also compensation for any expense. lou or destruc:tion of plant or &nim.1l Ufe or any 
other ac:tual =mages or de~p e~s c:suses :'y the pollution or ~y the v!CIlation. 
'ne i)le.s of financ:ia1 inability to ;lre'/enc. abare or ena-ol ;:tollution by the ;!Dllu:er or 

1'] 
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violator shall not be a valid defense to liability for violations of the provisions of chis put 
or of relulations promulsated thereunder. 

;;:;-,!'-l !1. Levy of nllnC::lmoli.:lnce 3nd non03ym~t .,e"~t!e, - Suite f::lr <:olI~ion or 
~ssess;n~!'1t III "en3It'l. - r;,~ CeC:lnlQi ~ec:et:1t~, ::1e .:IolUc1, ~c1 ""m,n :l1o:,r :,cspec:,ve 
/ur:schC:,olns, t.'1e IOC31 pollution contr::J1 pros~ms ope~tins under .l c::rtifiote of 
e!'ternption pursuant to subsec-.ion 63-Z'-I" .It'e aut."orized to le'/Y non~lnpliance and 
nllnp.lyme!'1t pe!'13lties 3f:er &pprOpri3te notic: and !'Ie:1tin! • .3lainst .3ny 3ir c::Jnaminant 
sourc: not in fi:l3l c:llnpli.3nc: ",ith the applic:'le Tennessee air ;lollution c::Jntrol 
ro:c;ulOltions by July I, 1979. The tec."nicl secretary, the board, and Cle duly c:xer:npted 
la~ pollution c::Jntrol pro,~ms ue spe<:ificlly auth::Jr;zed to acc:?t enlorceme:tt 
responsi::aillt!' fClr these ci',i! penalties from :!'Ie United Sates ~viron:ne:tal pr::Jtectilln 
agency. These ?Ctl.llties ue ta be e=lui'/&le:tt to the e<::Inomic '/alue a ;lenan may realize 
:'y a de~y in compliance beyond July I, 1919, inc:!UQn, the amount it '..,ould have cast t.'1e 
person to comply ..,ith 0111 &p~lloble air pollution contrCl,1 re,l.ll3.tions had t.'1e person 
C'losen to d::J so. The board ",m pr'::Jmulgace re"'uations s!=leafyin, the procedures to be 
used in calc:ulatins the penalty and ?rovicilng for c;uane~ly payment Ilf annualized cost. 
The board. the tedlnicl secretary, and the duly exempted loci pollution control 
prosrams shall cansider the matters in subsec::ion 12!l of the federal C!ean Air Act in 
:!'Ieir actions. The CClmmissi::J:'1er, the board. and the duly exempted 10C3l ;loUution cantrol 
prolrams are also aut."oriz:d ta file suit for :!te asse$sment and said penalties .lS part of 
any other dvil action ~rought under this par:. The CClmmissioner, the board. and the duly 
exempted lo~ i'ollution control prag~ms are aut:':.:Irized to file suite far C:::Jllection .:Ir 
assessme:11: of the civil penalty along with other equitable relief purslant ta subsection 
63-ZJ-lll in the chanc:r-y C::Jur-.s of Ute county whe-e the pollution is occ;'zring or where 
the viola tor or polluter is doing business. The ~cery c:ourt shall crest a failure to 
appeal a dvil penalty assessment as a confession of judsment by the polluter or viola tat' 
ta the amount of the assessment; and the court is authorized to render judgment and· 
,r.:lvide far e:cec:ution of suc:." d',il penalties. Suo ac-.ions for civil penalties s!'lall be 
:r:able ~itholJt a jury. (Act 1979, C'lapter %99, subsectian &; T.C.A .. subsection '3-3"%4.) 

(al ,~ny pers~n seeking a '/arianc:e shall do so by filing & pe':ition for ',ariance 
.wit~ the tec~nicll.I ~e=-et:lr:/. I.le technic:11 se~:,:~y si101l1 promptly investi&ue suc:." 

I , etiti; " and :"T13.ke rO:-:::Jmme!1cS.3ti~n :a t."e !:Ioard u :.:1 moe dis!';lsi:i;ln :lle~eof; 

('JI t.:,;,n ~":~:;'/iI'l6 :11.: rO:~::I'n,"e!1d:1:io~ of ':!'Ie te-::!'1nic, st:ce:ary, the !I~ad 
"'1.'0 ;f suC~ :,ec::Jm:"T1e!'1d:1ti~n is f::Jr :he ~r3nt ;If :1 I ,:irianc::, ~a S.:l ''''i~~ut he1t'i"3. I!:he 
r:ca,nr"e:'1~:i;l" a: ~~ te.:hniol sc':'etary is :1~s ;ns: t.": gr:1ntin3 of ~ ",ari~nce Ilr :he 
:.ar~, in ;:, tji:Se"'~'!ion, .:onC:!·Jdes :!':~: :1 l'te~r;:l; W:;IIJld ~e :l:-':S-1~I.e, :!'len :1 l'te1rin: shOl!! 
J~ .,~!.~ ~ .l': :~:~~ ;:\.1,:, £; ,:: .. (;':J ~:., .:.!:.:~ r·~.:~i:: t ..,f :--~·!:):nH'C:~C.1:i.l' ·,f ~.: :..:-::·",il:~l 
"~'::'i::.u':. ~r ;h~ ~\l"r'i; 

ec) The petitioner L'1a!1 be si-/en write:.., notic at t.'1e earliest tlractioble time 
as to the time and place of sUClheUlng; 

Cd) "~ny member of :he board, ar with me approval of the sovemor, any person 
lic:!1sed :0 ,rac-.ic: 13w in the stOlte ::Jf Te:tnc:5see and :csignOlted !)y the !lIlard to .I.e: 3S 
heuing e~miner, may ole: as 11C::1rins e~miner :Q c:onduCt he:1tinss, .ldministc:: ::Jaths,. 
subpoen:a withnesses. and enfarc:: the :a~:e:td&nces of ..,itnesses at me heuing. Any 
member of the board. the hearinz e:grniner or caunsel r:,rese!1tins the board may 
e:gmine ar C':::Iss-elCamine sll wimes"es. A C::Jmple:e recor: al the hesrinZ"So'101l1 :Je ", .... de 
:Qr re"/ie'''' Sy the ao.ard members; 

11 
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eel All ~sUmony So'Wl be under ach and ster1opphic:a11y recorded. The 
U'aNC'ipc so recorded sh.1.11 be made available co che petitioner or any parey UI the 
hearinl upon ~ymenc of che usual charles thereof; 

(f) rne board in c:onsidering the gr~ndng of a '/~ri3nce shoUl li',e due 
consider~tion to me ~ides of me ;Ieauoner and omers who may be aft~ed by grana"S 
or den~ of the ;Iedtion; 

eg) The board may make the II'3I\ting of a pecition for varianc:e c:ontin,e:'!c upon 
suc.'\ ocher I'equiremenu or rescric::ions on the petitioner u ie may deem appropriate and 
reASOnable; 

(h) Any '/arianc:e ,ranted So'W1 be for 3. period noe co ·exceed one ell yeu, bue 
may ~e extended from time co ti:ne bue in no c:ase f::Jr lonser man one (U )feu ae a time 
upon rec::ammendation of C\e teC1nial sec:recary and afflrmati'/e 3c:Uon by the board; 

(l) 'nte board S.UU issue, enter and mail 1:0 che petitioner in writing. by c:ertified 
mail, return r:c:eipt requested, within sixey (60) days followin, rec:ei;lt of the 
recommendation of the eechnia.1 sec:retary when no hearing is held, iu final order or 
determination. Suc.'\ order or determination shall be approved in writinS by at le:lSe se'/en 
(7l members of :he board; 

(i) Upon failure of the board co issue, eneer and mail co the petitioners a final 
order or deeermination wichln sixey (60) days afeer the final argument in any such hearinl 
or wichin sbey (6;]) days following rec::ipe of che ~mendation of the ce=mla.1 
sec::'ecary when no hearing is held, the petitioner shall be entined co treae for all purposes 
suc.'\ failure to ac:c as a lrane of the varianc:e requested; and 

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

6l-2J-2~ 1. P:"o'/isions l'Ioe ao"Uc:sole to conon gins. - The "rovisions of this c:.,\apter shall 
noe apply co c:occon gins. (Ac:u 19n, c:.,\apter U'. su!:lsec:tion 1; T.C.A. subsection '3-
3"2'.) 

63-ZJ-Z?2. LO'=lll or~inanc::s. - Any c:iey. cown or C:::Junty having a population of sbe 
hunar~'J :~usana (6·)O.:J:lOi ~r .nor: ac:.:::ardi.,: to t'1e federal C:::1S'U of 1~6"'. is auch::Jri:e~ 
to .,n • .:: ')r i:J ·~,\ief legisati·/~ bo)dy, '!Ir~in.tnc:es, ~r r:zuloltions not tess n:inge:'!t :!\an the 
iil'o'/isions of ,,3.:e 1 ~t this chapter. Viol.&tion ~f any lif the ordinances ~r ~:nenu of 
the Clief :.:gi:sad·/~ b~dy is ~c:ar~u to !)e ~ ,"iJde:ne~r, ~unis~le 'Jnder C\e sene~ 
p·mis:-:~=~t ':~t'Jr: :"~!~:i:'!S :~ ;nis~:~c~'\~r'. 

Ac:itJns taken in olccordance \/tiel this ~c:ti.,n shall ~e c:)nduc~ed ,n ACc:ordar.ce with 
c:hape:ro IS of title 13 when the ae-Jon ,nvol'/es & major enerzy proJ~ u defined in 
subsee-~on 13-13-192. (.-\c:u 19159, ch&pter 39, subsection 1; 1979. chapcer 2'9. 
subsee-~ons J. 7; T.C_-\., sub~on 13-J423; .\e-.s 19:11, c:Mpter IJ1, subsec--.ion JO; 
T .C..A., sl.l~sec:ion '3-3"26.) 

• U-!'-!'H. E:nissi.,:'Is !:-.,:n U3~t d'Jt'1 ·/'!"ic:l~. - ~l This seetion moly be c:!~ as ~e 
'"Volunur/ Inspection .,nd .'-'.lincenance Prosram to Study Emissions fro", Llzne Duey 
Vehicles." 

(b) . The l'Uf1)Ose of this seetion is co obtain impr'O'Ie:nenu in Ill' ~llty whh 
res~ co the Ie-tell of ~hotoc:hemial oxidants in the metr0?Olican are~ in and around 
O&·"ds::Jn County ~y: 
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en UnderQklna a voluncary automobile inspection prasnm to determine me 
benefic co air quallcy ~c cau1d be _chi..,ed by redudna emissions from USht ducy 
vehicles; and 

(2) C~U~ng daQ lrom vehicles belonging to members gf Ule public on a 
'/olunt~t' ~~sis to decer.nine if suo vehic!es emit e:tcessive amounts of hydroC:Ubons, 
nicrosen oxides, &nd oc."\er humfw c."emials. 

(c:) The Tennessee &it' pollution concrol board gf the SQte of Te:\nessee sh~l 
initiate a volunt:lry inspedon and maintenance prol~m to study emissions from light 
duty ·,ehides. 

(d) The air ;lollution concrol board gf Ule suce of Tennessee ,:",,11 pr:;lue a 
deQUed and comprehensive report of Ule flndin&s of the inspection and maintenance 
pragram. Such t'e~on s.~ll "e submicted to Ule lovemot' &nd Ule generaJ assembly. 

(e) [mplemencation ol Chis pro&nm is c:mcinlent upon availability of federal 
appropriations and oUler feder:lJ and lo~ funds whio may be appropriated lor Ulis 
purpose, in addition to any ,rescnc1y budgeted SQte funds. 

(f) This se!:~on shall noc apply to farm vehicles induding tr:lC:~rs and j:lic:lcup 
trudcs. (Ac:s "73 (AdioS.), d\&pcet' S'''. subsections 1-3. T.C_4. .. subseC"'.ions '3-3426, n-
3431.) 

LO/ah/APC 
State EUeccive Rules Disc 110 
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The UAPA provides a lepl fr3mewor1c within whio adminis~dye ~Ienc:es, such 
as environmenca1 repatary as-ncies may conduct business. The UAPA prescril:es 
how ~cti',icies suo as rulemakin, and contested c:ases will I). handled to insure 
uniformity in administ~ti',e allerldes.. The procedures ~re complex and time 
consuming 4ddinl to and sometirnes conflicting requirements in ~yiron:nenQI 
statutes. In C:1ses of confli~ the UAPA gene~ly ;lrev~i1s. 

aelow is ~n over,iew of ~e provisi.)ns oJf the UAPA. 

~'-1!11 ,",O~II!'1lSTR." TlVE RUL;5 A:.IO PROCEOUR.ES 

The:e .Ire t."re~ ;lMts to this ac::: Cener31 Provisions, Rulemaking and 
Publlations, ~d Cantes:ed ::.u.s. 

The Ceneral ?royisions pMt (s .. ,en sections) cont:Uns these prOVisions: 

:'-'-102 Oe!:nitions. 
4-'-103 C::InS~:Uc:':lon of C~aoter. This section li',es the purpose of the act and 

indic:Ltes that these rules supercede others in c:.ue of conl1ic:t. 
4-'-10" Susoension of ?:ovisions when Nec:ssarv to Avoid Loss of F~dera1 Funds. 

The sec:~on allows the gO',ernor under c:r:a.in conditions to exempt an 
age:"lt:y from the provisions of this act if necessary to conform to federal 
law or resulation or to avoid loss of federal funds. This is a Umited-time 
exemption and the legislature must approve further exemptions. 

4-'-10' Informal Se'!'!leme!'lts. Informal settlement of disputes isenc:ourageci. 
4-'-106 ,",oollation. LlSts exemptions from this Clapter, inc:luding: millW'Y. 

go',ernor, legislature, coUt'U, county and municipal boards, etc:. 
4-'-101 ~aioritv !'I_ded to Oetermine Rules or C"ntested Cases. No nate board 

may make rules, dec:laratory rulinls or determine contests cues without a 
majority of ~'te board present. 

4-'-103 C~an!ie,:n Chaoter - Oele,&ation of Rule-making ."uthority - Referral to 
C.,ver:1ment o "er:1tlOn Committee. The C.,vernment Operations 
Committe-: is to re',ie'''' c:."anles to the UAPA and lezisl4don which 
dele:'!.tes rule·'T103.kins authority. 

The Rule:na:.::!'1& al\~ ?'J::I';·:1tioJ"li j:lar~ '::ln~i:ts sec:tioJns :'-'-!'J I mr::lugh :'-'-!:$ 
an.1 is sumln~i%ed .u fOIl0°olli: 

!'~ti :i.," !., .. l.ule1. EXCI!:H where 1".:sC'ictea, any (i',e or more interested 
~:·i":";' ,"!'I"y ,~:;t!0" .In ~!le"c:, :-e1'J.!Hin, rtJle '1d~:Hi"n, ol:nenc!menr, "r 
r.:p.u!. :te:;uir.: ne!'lt:i !~r t:,~ p.::iti.,,, ar.: ,i·'e:"l. T~e a!~:"Icy must 
promptly &f':1nt 01" de:ty the ;:tetition. 
When Hudng' Re~ire'i. Notic:: is li',en and a public !tearing held ex~t 
for e!nl!rlency or publiC necessity rules or proposed rules publlshed in the 
Te!'lnenee :"dminis::-;'\ti,,~ R.egister. If a ~titi.,n for public !'tearing signed 
:'y Z, or more pegple is reC:l',e:S regarding proposed rules, a heMinl mU$t 
be held. Exemption from hearings does not apply if ~oChe: SQtute 
re~ires the .lgencl to hold heuing,. , 
~oti~ of liurin.. ~is sec::ion describes the procedure to !:Ie followed 
for publiC nouce oJl heuin~,. . 
Canduc:': of Hurin!. This sec:-.ion indictes how public ~earings are fa be 
run. ?:rsons t:s:ifl'ing at the hurin! m~y request in 'Mriting 'the 
opportunity to spe~k to the board, if to'le board is noC preHnt at the 
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hearing. This sec:tion supplemenu specific sClNtes for "Ieney hearing,. 
bue • in a.se of conlUc:c. this section prev3iLs. 

~'-~:l' PrCloosed itule1 - Asencv C~nsidel"3tion at Submiuions - ,~dvisorv 
C",n,n&r~ees. A~enCI onusc .:ons,chtr l'u~li.: com.nencs ~n rules. ,\"ency 
must "lie re~ns !~r ~dopcion of Nles if r:q\les~ Agency m3y 3l';:IClint 
3dvis:lr:, comminee to <:=nsider rulemOlkinl:. 

1I-'-2:l6 F:li"S at :tules. Sec-ec.:Lry of S c.:LCC: 1h3l1 tile rules of e3C1 age!'lcy. Prilu' 
co Huns. Nies :nust !)e Approve~ !2y Che .1ccomey general. The see:eary 
at tcne may retuse co acce~c rules which do noc c=n!orm to 
re-;uirc:me!'lts. 

:'-'.%~7 E!!~:i"e lJa~es "t !tules. Elece;!t for emergenCI 3ftd j:lublic !'It:c:essic), 
rul.:s, .1.11 r:J1.:s ;'ec,n.: et!e-::i'/e only .lIter appr='/;u II1d ~3e of .1 3!l· 
day ;:Ieriad dter filing. Emergency and puOlic necessity rules are 
effec:-.i'''e the date they .ue flied. 

~,.%~S !mer3~ncv :tules. In cues of immediate danger to j:lubUc health. 
a~e!'lC!es mal' acopt rules without puOlic he3t'ing. Emergency rules 
be-:=me e!!.:c:-.i'te when !lied with the Sec-etary of State and remain in 
ef!~ for 12~ days. A similar emer:ency rule may noe !Ie adopted within 
t.'e same ye3r unless reuons are siven why the emergency continues or 
may recur'. The agency shall notify affected l'Crsons of ,,'Ie emerzency 
rules. 

"-'·2:l' P'olo",: 'Ie-=essiev Rules. A rule. approved by the anomey general and 
file: WIt." the sec-eury of state. may beQme e!fec:-.i',e immediately or 
wi to'tin less time than normal rulemaking requires Lf the agency files a 
statement indicating c::'~ Qnditions are- met. The rule wUI be- in 
effect for 120 days and may be readopted under the same conditions as 
resdoption of emergency rules. The agenci is CO notify affected l'Crsons 
of to"e pubUc neassity rule. If c:=nte-sced, the ourden of proof is on the 
agencJ co demonstrate that rules met aiteria for adoption as public 
nec:ssi ty rules. 

t&·'-~1:l (Reser-ted) 
1l.'-2!1 .. ~ooroval =t Rules ~V At~or"ev Ceneral. Rules must Ile !!'prove:1 !)y the 

.\ ;:Qr!'ley Cene:'al ;:IriQr ~:I tillng '.VI th :.'.e secreury of state. 
!£·'·:!2-:!!J (:l.eser/e:1) 
II-'.~! IL \Vi !!'1~ra"'~l "f :?ules. 

~':~·'::.I1! ~'l;'1te. 
St:1" 'Jf :::!~~i"~ :)a:e ·,t :t:.zl~s. Ourin~ the runnin~ of ~~ 30~y i)eril:ld 
;,e!Ql"e ~ :';.11-= ;'ec:=m.:s "tfe·:~t"e • .1n :Lg~nci ~.3.)' asic f:lr .1 .suy of the 
,,!!~-:ti'/~ ::LCC: ·Jf ::w rule :01" 'olp :0 ';J ~y,- ,~f~e!" the stay h.u el'tl'ir~:1 or 
i~ 'Il :!l~~~ ... :"1, :!"le .,~~:,,:~ ., C :;,e J':-~~r ~~~i-3~ !"'t:sIJ:n1!S runni,,=,_ 
["' /1:: 'Jit'l .,: :t;Jie, '~~t ?!"'l)e!"!'1 "c;ll)te1. Rules nut .Jdo'lte1 in 
co"'pLl.Jnc: "" th ~='lls'l:Ins ~t ",u C\ap cer J.re "aid. ' 
Re~ir~1 Rulemakint. Each agency shall .adopt rule-s ol l)naice 
desC'lt)lnc lormal II1d i~formal j:lrocedures .1v:lihlble. 
PIJolk [nsoedCln ."d C;:lfJvin3 of "';rencl Rule-s. Final Cr~e". and 
:J~-=~sions. '''Ile!'lc:;es musc ,Jr=',ide ac:~ss co spee!iea aoc:u.-ne:ttS II1d may 
C\ar;;e a rC:l.SOJnable !e: !or j:lroviding doc:.zmentS •• 
\lode! :tules .,,. ?:'Oce~ur~ •. The S"~tar? of State-sh3ll.3.d=pt model :",ues 
of ;:IrClC::~Ur'e .1ppr=prlatc f:lr use !2y many .3."encies. Age!'lc:ies mus~ adopc 
as much of the :node I u p~ctiClble or sClte reasons why model is :'lot 
practicable. 
?'J~lit:ltio" "f :t:.zle,- The sec:etary of state ",ill ,uoll$." a ",onthly 
r:;;1Ster conc:rrung ru!e-n.3.king ~d 3ft offi~l coml'il.1tion of rules. 
P~"'e!"s Jt Secret3rv of Stat: • teJ!1 E::e-:t ot Certitiadon of' 
~':mlnIS::'l:~"e ':Jde !nd ~~;is:e!". r:us :section allows the se-:retary of 
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st:l.te to c:orr~ minar errors in resubdons liS lon, u the eff~ is nat 
&l~ The text of me compUation and "'listerS is the offid&l 
~mpilation of re~tory law in d\e SQte • 

... '-::2 ~ecord "f ".,eins on PoliCY or Rule Ado."i"n - Filinc. This section 
re~ulres roil c::l1l '/0 te oln rules .:and ,aliC:les. 

~'-Z:J Oec:~~rua,.v Orden. Aff~ed ~rsons may pedti::!n agenc:y for Mding on 
appucollity ~t seacutes. Re~ire~ response is indicted. 

~'-Z:~ Oec!~ruorv !udsme!1cs. Chancery Court of :lavidson C~unty m~y 
ae:er:'l'une leg3l 'l31idity and appli~illty of Mdes if 3genc:y refuses to 
issue dec:1.u~tory order. 

~,-~ !:cail'''1ri"n af :tules. AU Mdes m~ after 7/1132 expire !une 30 of the 
lollowln, ye.u unl~ss lezisl~tion is ena~d to delete expir:ltion date. In 
additio)n, all co..arrene rules expire according co a sc:.':edu.le (;lules 12~o-l'" 
expire on 7/113". Sefore expintion, Mdes "iil be considered by 
legislati'/e ~mmiecee. A rule summary must be c::smpleted far each rule 
filed. 

P1t'~ 3 of :."e UAPA is Con~es~d Cues. These ~rovisions C::l!'lcain me foUowins: 

""-301 C::!ndu~ of Contested Cues. nus sec-Jon detai!s the requirements for 
C:::Inauc!U1g ~nteseed ese50 

~'-30Z Oiscualifia~ion and Subsdtution of Administrl.tive !udles. Hearins 
Ot!ic:ers and Asenev ~\e!T1aen. Offio31s presidin, in a contested case 
may be disqualified for a number of rusons inc1udin, bias or prejudice. 
Any ~ may ~etition for dlsqualifiation and the individual named must 
answer petition. Substitutes may be named for disc;uallfled persons. 

""-303 Se!:lar:nion of functions. nus section gi'teS rescric::ions co insure apiNt 
C::lnfll~ of interes~ 

""-304 Ex Parte C:lmmuniations. Unless authorized by statute, officials 
~resldin, in a contes~d ese may not discuss any !slue of me proc:eedins 
wit:'Io"t providing notice and oppor-:unity for a.!1 affected ~rsons to 
~ar':ic:ipate. ~tethod for disc:iosinl ex pane comml:'\ication is given. 

~'-30' Re~rt'lsentation. A party may participate in che helring in ~rson or ::'y an 
illlt."I~r,%ed re~resenQti·/e. 

~'-306 P:"~"urin! C~nfe~~!1c:es. This ~~ion ,i'/~s autho:-~ty far confer-..nc:es and 
lis:J 1 tems ",hi.e.' .':'Ioll' oe ,=o:1sidered. 

~'-307 ~.:It~,:~ of Hesri:1S. All i'arti.s shall !)e gi·/e!1 notic:~ for lte.vins of 
CO,lt.:sted c~s-:. :"ist of ite,ns f.:lr indusian in noti;:: is ~iyen. 

"'-'-303 Pludin3" :1rieh. "'oti".,s. Ser'i~. All lNrties :~sv __ full 0pporu.Uty Q 

f:l: ,iel.,ji:1;', ·""tion.". ~tc:. 
:'-'-30' :le!3'Jlt. 1f ~ar:y wls t.) olt:l::'Id, ~Nc:~1i:1!S m3.y ::'e sdl~""'~ 031' 

c:ondu~ed without participation of party. ?~i may petiti~n to u,.,e 
def3u1~ sec aside. 

""-31~ Inter/ention. Petitions f.:lr interlention are discussed in ·this section. 
""-311 Ois~ve!'V - Subooen.as. This section li'tes informauon rqarclins 

s~poe"as. 
'-'-31~ Proc~ure of Hel.rins. A d~ption of ~e cor::t~ of the hearins is 

sive!1. 
""-313 Rule1 of ;!·/idence - .~ffid~yiu - Official Noti~. nus sedon ·cont:l.ins 

r~uiremenu conc:emin! atfids·ltCS .:and notice 1:::1 the oppasinl ·party of 
af!lciaviu. Oppor~ity to contest or r~~ut ~ctS ~ material notic::d muse 

. ~e live!1. 
~'-31:' Fin3.1 Cr:1er - (:1iti:l1 Or~er. An initiill or fitul or.fer mus~ L"\dude 

cond'Js1ons of law and finding, of fact. 
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Review af Initial Order. An aseney shaJ1 reotiew the ini~ order unless 
stanne pratUbiu.. Apncy may delesace reotiew. Peuuan for appe&l must 
be rued wi min 10 days. 
Stave Within 7 cisys at enuy, a party may peciaan for sCly of 
euec:tiveness at order. 
~e~nside~tion. Within to days of entry, any pany may aslc for 
reC:Onslder3. Clan of 3. final or ini cia! order. 
E!fe~i"e!'less of Ne'" Order. Unless otherwise spec:ifi~ an order 
bec:omes e,t!ee-.ive upon enuy. 
~. Aseney shall maintain rec:ords .:If c:ontested ases tor at leut 3 
ye3.rs. 
Proce.edinss A!!eetins t.ic~ses. The emcin, Uanse does not expire until 
tI'Ie ap~UQtion has l)e=t finally determined and the appeal period hu 
elapsed. 
Administntive Procedures Division - Duties. This secUan de5C'ibes the 
func:uon ot ene .~dmttUSt~tive Procedures Division. 
Judicial Reo,ie'". This sec"'.ian desc::ibes ac:tians or rulin,s subjea to 
JudiCIal re',iew and :i'/es a ametable of ac:tions. 
Aooeals to Cou~ of Aooe&1s. Panies may obtain a review of final 
judgment of chancery court in the Court of Appeals of Tennessee. 

State EUec:tive Rule Disc 110 
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DIVl'iION OF AIR POLLUTION CONtROL 

CHAPTER 12!lO-3-1I 
H. .. ZARDOUS AIR CONT"MINANTS 
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Asbeuos 
Beryllium 
Mercury 

GENERAL 

121JO-l-ll-.o, V iny 1 Chloride 

(I) Hazardous air ,=~ntal"m.n" sre any air ~ontal"inanU '~hi~h may ~ause, or 
~ontribuce to, an increase in serious irre.,ersible or incap-tr.itating re.,ersibl-e 
illnes~ and has ~een so designact'!d ,",y the ~oard. The Board shall, froln time 
to time, alter publi~ hearing, dc:signate adtiidonal haurdous .air 
~ont.1lninanu. The following are hereby designated haurdous air 
contaminanul 

(a) "sbenos 

(b) Beryllium 

(~) \4erc:ury 

(d) Vinyl Chloride 

(2t The sources ~cwered by emission st:lndards in this Chapter are nUl su~ject 
to .111 pro-olisions in the olher ch"pters of the Tennessee "ir ?ollution Control 
ReguLations. 

(1) Permit and information r-equire,nenu. 

(a) Any per"'" ~onstructJng or modify in, an air ,=ontamm.nt ~rce ttwt 
is subject to an emission standard in this Owpcer must obtain a 
cansc:'u~tion permit AS outlin<ed in Rule 1V}:l-'-9-.oI. For d\ae 
~s, the Tec:hnial Secretary annat ,rMc a waiver under 
subpan,ra"" OXa) of said Rule. . 

(t) . Any penon plannin& to ~onsav~t ar modify 01 source of hazardous air 
contaminants shall file with the Technic&1 Secretary, followins t"\I: 
time frame outlined in Rule 1200-3..,-.01 ... IUciene information to 
allow evaluatJon of b air ~11utJon potentLal of the source. This 
informati.,., sh&il be IUbmitceol on forms prcwided by the TechnicAl 
Secretary and AS a minimum S\.lll include: 

21.02.1 
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I. Name and address.,f owner or operator; 

2. Location of me IOUrce; 

1. Nature, size, desiS", operatins desisn c:apac:ity, and method of 
operation of d'ae sourc:e; 

•• Identific:ation of me huardous air eon~,ninant; 

,. Total weiSh' of hazardous air eon~,nin&nt r~leased per day, 
per ,nonch, and per year ooler the lut 12 .nanN preceedins 
che date of d'ae report; 

,. Period or periods of operation; 

7. Composition of the hazardous air eonta,ninant; 

I. Temperacure and ,noiscure c:ontent of the air or sas st~.·n in, 
'.which the hazardous oiir .:on~lninant is c:ontai~d; 

,. Charac:terization Qf the variability of hu:udous ilir 
.:ontaminant release wic!l respect to rate, c:o'npo)sition, and 
physical c:harac:teristic:s; 

II). HeiShC, .,eloc:ity, and direction of air or gas stres.n at the 
point where rele~sed to che atlnosphere; 

II. . .. description of c!l~ c:ontrol equipment for eac:h emission 
poine. 

(j) Primary c:ontr~1 deYice(s) for each hazardous pollutant. 

(ij) ~econdary c:ontrol device(s) for each huardous 
pollutant. 

(iii) Estimated eont,.,1 efficiency (percent> for each coner.:" 
device. 

12. Identify each point of emission for each hazardous "ir 
concamin&ne. 

13. Such ocher infOl'fMtlon as may be tpeCiC'lcaUy requested "y d'ae 
Technical Secrenry. 

(c) The owner or operator ·~f one or more tOUreeS. of hazardous air 
con .......... cs Jha.I1. .riChin 91) <bys .. fter notification by the Technic:~1 
Secre&uy, M",it co the Technical ~eo-..reCilr)" d'ae informat;.", 
outlined in ~cs 1 throuS" 11 of subp.lr.aSraph (b) "boote. 

Cd) Any owner « operator ·.Jf .a 1OUrt:e ..taich t-.s an initial sanup .feer 
1M effecti"e date of ~ standard pracribed under mis c:lwP.ter S:WII 
furndh wriuen noeinc"",,, to the Tec:hnica1 s.cr.c.ary" followll 
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I. " notification of the antlcip&ted date of initL&1 Jt&rtup of d'e 
SOOJrt;e not more chan '!J d4yJ nor la. Nn )0 prior to such 
d.ue. 

2. A notificuion of the actual cf.ue of initio,1 nartup of the 
SOOJrce within" days ",fter such date. 

~inety ('I) days after the effet:dv~ date of ."y ~mission standard in 
this Chapter. the o..,ner or o~rator of " 50Urce to which tho: standard 
applies in existence or IJnder t;onstruc:tion on the effectiv-. date of 
the sundard sl\.1l1 su!Jlnit the infor",cltion outlined in parts I through 
12 in subpar:sgraph (b) allove. .\lon, with this padcage of 
inforlnadon. the owner or .,peratOt' s"'-JI su'J.nit oi "acement tIS to 
whether he c:an c:omply with me st3."tQrds p~ibed in this Chapter 
within ninety ('0) days of the ,.id effective date. 

Chan;es in the lnformatil'l" pro"ided under subpar:sgraplls (I), (d, 
and/or (e) st\all be prcwided by the SOOJrc:e to the Technic:al Sec:ret~ry . 
within lo' days after suc:h change, except that if c.,anges will r'!suh 
from rnodUic.1tion of the sourt;". as defined in Chapter 1200-3-2. then 
the pro"isions in subpar3graph!'l (a) and (b) of this polragraph apply. 

The owner or operator I)f any air contaminant sourc:e not previously 
required to have a permit (operating and/or construc:tion) by the 
prcwisions of Chapter 1200-3·' must do so within 10 days after one of 
the sooJrces' eminions !\;ss been designated !)y the Board as a 
haz:srdous air t;ontatninant. 

Emission tests and monitoring. 

I. Within sixty (61) days ;sfter ~c:hiC"ling the .naxi",u", produc:tion 
rate olt which the ne'''' or .nodified hazardous .. ir c:ontamin.1nt 
5o)Urc~ will "e operated, "ut not later th.n taO days aft-.r 
initi·ll startup .,f such source and at suc:h oth-.r tilnes as may 
be requir~.1I)y the Te-:hnic:aI Secretary. the owner or operator 
of such facility st\all clJnduct perforrnance testes) and (umis.'1 
the Technical Secreury a wriCten report gf the resuIU.,f such 
perlormance test(s). 

2. Performance tests shall "e conducte,J and data reduced in 
accordance with the reference test Inethods and procedures 
contained in each applicmle rule unless the Techn~ 
Secretlry: 

(i) Specifies or ,.pprcwes the use of a reference .nedlod 
wid'i min~r ~ng~s in. methodology, 

(ii) ""pprcwes the use of an equivalent method, 

(iii) Approwes 1M use o( an a''';'''ti.,e -nethod. 1M feJUlu 
of .... ich .re determined til be ~~ toW irtcfec:.ti~ 
whether. specific SOOJrce is in co.nplianc:e. 
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,. Perform&nc:e tests shall be cancIuc:1Ied under such conditions as 
U'le Technical Secretary shall specify to pLant operator based 
on representative ~rfornYnCe of U'Ie affected facility. The 
owner or operator shall nWce availale to U'Ie Technical 
Secretary SICtI recotds .u enay be necessary to deterlnine U'Ie 
conditions of me ~formanc:e tests. Operations during 
periods of startup, shutdown, and malfunction shall n:»t 
constitute represenc.uive conditions of performance tests 
unless otherwise specified in U'Ie appliable standard. 

4. The owner or operator .,f ." affected facUity shall ;trCNide the 
Technical Secretary ten (10) ciays ?fiot notice of Ihe 
perform.nce test tQ ·Afford the Teem;':" 5ecreGVy the 
opportuni cy to have." observer present. . 

,. T"e owner or operator of ." affected facility shall prCNide, or 
cause to be prCNided, perfor.nanc:e testing facilities ;as follows: 

(i) Sampling ports oIdequate for test Inethoois applic3ble to 
such facility. 

(jj) ~afe sampling pladormCs). 

(iii) Sate access to sa"'pling p~tfotm(s). 

(iv) Utilities for Sil'npling and tesUnS equipment. 

Aud'loricy: T .c.A. Section '3-2'-10' ."d 4-'-2tJ2. 'dlninistroltive History. 
OriSiMl Rule certified June 7. "74. Amended effectiv-. February '. 1'77. 
,'mended effective June 1', 1971. 

1200-3-11.-02 ASBESTOS 

Cp Definitions. Terons used in this ,.. ... e not define~ herein shall h.lve the 
meaning given to them in CMpter 1200-'-%. 

(a) -Asbestos- me."s actinolite, amosite, anthophyllite, chrysotile, 
c:racidoUte, tremolite. 

(b) -Asbestos ~ter~ means .ubestos or any materiAl containinc 
.ubestos. 

(d "'ParticuJalle .entos InateriaJ" means r.".ly divided particles of 
asbestos .nater~L 

Cd) -Asbestos tailingS- means any solid WU18 product of asbestos .ninins 
'or mUUns operations which contain abestos. 

(e) "'Outside air- means the w ""tside buildin&s and StNCtures. . 

en "Visible emissionS- means any emissions which are "isually ·~tec:table 
without U'Ie aid of &nstruenenu and which concain particuLac. aflatos 
InaterLaL 
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..... sbeStos mill" means .lny facility ensased in the conversion or oil')' 
intel'1nediate step in dle con"ersion of &sbestos ON into com.nercial 
amen"s. :)oJtsid~ stor.sse .)f ~sbesros m&terwls i, not considered a 
;Jart of ~h facility. 

"Colnmerci.&1 asbestus" .nea", ~y variety of .mestos which i$ 
produceo I)y ellenctins .,beston frOtn .sbflws or~. 

"\tanufar.turing" .neans the COlnbinins of co.nlnercial asbestos, or in 
me ca'le of wOolen friction ?roduccs the c:olnbinins of te:ctiles 
contolinins CO,"lnerci.1 "s.'lestols, with iAny other rnaterial(s), includina 
coonrnerci~1 .1sbesto5, and the processins of this co.nbination into & 

prod\Jct as specified in subpar.1gr.aph (2Xc) of this Rule. 

"Demolition" .neans the .wredeinS or t&kins out of -tny loa ...... panins 
structural melnber and any related remewing or strippi", of fri4ble 
asbestos Ina terials. 

"FrliWle ubestos materi.al" .neans any material Chat 4:OfIWRs more 
than one :;tercent as!)escos by weiSht and thilt can be crumfJ&ect. 
pulverized, or r:duced to powder, when dry,l:Iy hano pressure. 

"Contr.,1 device asbestos wastc~" .neans any asbestols-conrainins waste 
.naterial th.t is collected in a :;tollution control device. 

"Renovation" ,"eans the removins or strippins of friable asbesCols 
.naterial used co insulate or fireproof any pipe, duct, boil.,-, rank, 
reilctor, turbine, furnace, or n."Jctural cnember. Operations in -.vhich 
load-wpporting structural me nl)ers are wreclced or taken out .are 
e.cluded. 

"Planned renovation" Ineans .1 renovation Cl9Cr;&tion, or a number of 
such oper.1tions, in which the acnount of friable as~tos ,nateri.l 
that will I)e removed or stripped within a siven period of time can be 
predicted. Operations that are individu.lUy non-scheduled are 
included, provided a number of such operatiD'1' C3n be predicted to 
occur during a given ;Jeriod 01 tilne b.ued on operating e.~ience. 

"Emersenc:y renovation" 'neans a renovation operation th.at r.,.,lts 
from a sudden, unexpected event, V\Ct is not s planned renovation. 
Operations nec:essic.ue.t t,y non-routine failures of equipment tll'1! 

incluON. 

"Adequately 'ftttecl" means SOIfrlf:iently mixed or coated .with water 
or an aqueous solution to prevent dust e:nissions. 

'"Removlna" -neans t&kinS out fri;&ble asbestus materials used to 
insulate 0(" fireproof any pipe, duct, boiler, tanlc, reactor, rurbine, 
fUMaCe, 0(" struCtural .ne:nber froln..". buiJdinC, 'tr"JClUte, lac:i1ity, 
or instal&.iation. 

"5trippins· ~ans t&kin& off of frWble asbe'tos rnaterl.al, .ned for 
insulation or firep("oofinS of :lnr pipe, cM:t, ltoil-:r. tank, reactor. 
blrbine, futMCe, or suuc:tural,nember. 

, 
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(s) "Fabtkatln&" means any pracewna of a manufac1ured product 
containins commercial asbestos, with the elCc:eptlon of proc:essins at 
temporal'Y sites for the construction or restoration of buUdinas, 
structurot" facilities, or installations. 

(t) '"lrw:tive waste ditposal site" 'M&nS ""Y disposal site or portion 
thereof where addition .. ! olsbestos-concainin& _ute .naterial will not 
be deposited and where t:\e surface is not disturbed by vehicular 
traffic. 

(u) "Active wane disposal site" .neans any disposal site ocher 1han an 
irw:ei"e site. 

(v) "Roadways" means surfaces on which motor vehic:les cr.a"el incfudin&, 
but not Umited to, hiShways, roads, streets, patkinS arus, &nd 
dr'"eways. 

(w) "Asbestos-containins waste ,naterials" means .sny waIte which 
contains co,nrnerci.al as/)estOI &nd is &enerated by • source subject to 
the prO'tisions of this rule, inc:ludin& asbestos mill tlilin" contr,,1 
deotice as~estos waste, friable asbestos _ute 'n.&cerial, and bass or 
containers that pr~iously cont.lined commercial a~estl)s. 

(2) '!mission Standard l2! Asbestas 

(a) Asbestos 'nills: Tltere shall I)e no "isible emissions to It\e outsi~ air 
from &ny a';'estos 'nUl e'lCPopt .lS prO'tided in subparasraph (0 of mas 
p.&rasraph. 

(b) Roadways: The surfacins of r04dwaYI with .ube-sCDS r.a.ilin, or with 
asbeseos-c:ontainina w.ute that is generated "'I any -.ce \Ub;eet til 
subpara&raphs (c), (d), (e), o1"d (h) of this Rule is ~"""ibicert, e"Cc:ept 
for te,nporary roadways on an .lrea of a~stos are deposits. The 
dispositiQl\ of asbestos tailin, or asbest.)s-c:oncainin& waste on 
roadways cO'lered whh snow or ice is consider'!d "SlArfacins". 

(c) Manufacturin&1 There sh.Illl)e no visQle e"1issionl to the outside air, 
except as prO'tided in subp.ara&rapt\ (0 of U\is paragraph, from Mt1 of 
the follow"" operations if they use co.nmerci.al asbestos or frotn ""y 
buildlnS or structure in Which suc:h operations are conduc:ted. 

l. The :nanubcture of clolh. cord, -icJcs, l'JbinL tape, twine, 
rope. ttwead. ,at ... rowl",. 'Ap, or oUwr ~~tile nateri"l'-

2. The rnanufac1ure of ce.nent products. 

1. The manufactuf'e of fit"!pr\)QLin& and insu~tin& materi.als. 

*. The manuf.v.ture of friction products. 

,. The manufv.tuf'e of JNPer, millboard, and felt. 

oS. The !MnUfac:1ure of floor tile. 
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7. The m&nu~cture of paints. coati",s, cauDc" adhesives, 
sealant'" 

3. TI\c :n.nubr.turc of plastics and rubber ,natcrials. 

9. The manufacturc of chlorine. 

Ill. The lIW\ufacture of shotgun shclls. 

II. The manufacture of asphalt concrete. 

(d) Demolition and rcnO'lation: The rcquire,nents"f this paragraph shall 
apply to any oWfler or operator of a de'n"lition or rcno"atiQft 
opera Cion who intends to demo lis:, any instl tutional, r.O'nmercial, "1' 
industrial building (includinl ap.rt,nent buildings having more ttw" 
four dwelling uniu), "ructure, facility, inSQlbtion, or portio)f1 
thereof which concains any pipe, duct, boiler, tank, reactor, turbine, 
furnace, or structural ,nel"ber that is insulated or fireproofed with 
friable as'lestos .naterial, elCcept as provided in part (d) I. of this 
paragraph; or who intends to rencwate any instit"donal, co."mcrcial, 
Ill' industrial I)'Jildins, structure, faCility, insQUation, or portion 
thereof where more th.an SO mercrs (C£. 21.11) l~t) Ilr J)~ ,nsuiateot 'H 
fireproofcd with friablc as'les~s .nateriill .lI'e stripped« re_ed. ~ 
tnore Nn " square 'neters (ca. 11;., JqUaf'e feet) at triable .3Sbes~ 
'natcrial used to insulatc 01' firc proof any duct, /)oil"!r, cank, reactor, 
turbine, f,.r'\iio:e, or structural 'nelnber are stripped 01' re'''O'Ied. 

1. (j) 

(ii) 

The owner or operator of a demolitiO'1 operation is 
exempted from the require,nents of this paragraph 
prO'lided, (I) the amount of friable asbestos material in 
the I)uilding "1' p"rtion thereof to be delnolished is less 
than SO meter, (ca. 21;/) feed used to insulate pipes, ~nd 
less than" square ",eters (CL 11;t] square feet) used to 
insulate or firol:proof any duct, !)oiler, tank, reactor, 
turbine, furnace, or struCtural Ine'n')er, and (2) the 
notificanon requite"~nu of ~t (d) 1. UiI aI"e ·net. 

Written notification shaH ~ i'Osrm.lriced or de1iwered co . 
the Technical Secretary at least 2~ days prior to 
COlnmencement of demolition and shall include the 
inlorlnation required by part (d) 2. of this paraSraph, 
with &he elCceptio)f1 of the information required by 
subparu (d) 2. {im, (vj), (yin, (vim, and (ix), shall state 
the lTH!asured or esti.nated amount of friable ubestas 
,naterial used for insulation and fireproofing which is 
present. Techniques.,f estirn'ation thallbe eltplained. 

2. Written notice of irtrenr to de.ftQUsn ;)f' ~ate "'U be ~ 
yided to the Tedlnical Secretary !), 1ft. owner or operaQlt of 
lhe demolition or renO'latian opet'ation. Such notice shall be 
postmarked or deUvered to the Technial Secreary at leut \1) 
days prior to commence,nent of renot&tion. Suc:h notice JhaU 
include the follow;n, inforrnation. 

T 
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(0 Name of owner or operacor. 

(li) Address of owner or operator. 

(iii) Description of the building, sttUCuare, facility, or 
instillation co be de.nolished "1' renovated, including 
the size, age, and prior use of the str:Jcture, and th~ 
approxhftace A'ftount of friable As:,estos .naterial used 
for insulation and fireproofing. 

cav) Address or locAtion of the building, structure, fAt;ility, 
or installation. 

(v) Scheduled stlrting and completion dates of demoUtion 
orremwation. 

('10 Nature of planned demolition ur renovation and 
method(s) to be e,ftployed. 

(vii) Procedures tu !)e e.ftployed to .fteet t'1~ requirernenu "f 
this subparagraph and subpara,ra~n (j) of this 
,aragraph. 

(viii) The narne and address or location of the ""aste dispo5.l1 
site ""'ere friable aDestos ·.violSte 'lIiIl ')e del'"si ted. 

Ox) Na.fte, title, ""d au~rity of the State oJr local 
lovem,nental represent:lthe ""ho !\.is ordered 01 

demolition ""hich is subject to pout (d) 6. of this 
paragraph. 

(i) For purposes of deter.ftining IIIhether a planned 
renovation CJ?er.uion constitutes a renovation lIIithi" 
the meaning of this paragraph, the amount of friAble 
.uIlestos material to be removed or stripped shall be: 

I. For planned renovating operations imolving 
indivict.wly nonscheduled operations, the 
additi.,e a.ftount of friable asbestos'Nterlal tlut 
can be predicted IIIUI be re'noved or stripped .U 01 

lOUfCe over the maximum period of time for 
wNch a prediction can be made. The ~io)(f 
NU ~ not lea than JO days and not loncel' chan 
.. year. 

lL For each planned renovating operation not 
covered !)y item (d) 3. (i) (I), the total Arnount "f 
friable asbestos matel'~ tlut 1:"" be predictf!.1 
will be re:noved or stripped at .. 1OUtce. 

Gj) For PUrpoMS of deterlninina ""'eCher an emergency 
renewatina operation COItItituces a reno" .. tion within 
the IMan\ns ~t this ~t, the amount of frial)le 
olsJ;,esCOI tft&~ to be removed oM stripped ~ be the 

s 
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toul amount of fr&.ble asbestol' ,nater'-11 th.at will ~ 
re.ncwed Ill' stripped as a reSidt ot the tudden. 
unexpected event Nt necessiutc:<S ttle renovation. 

_. The following procedures Nil ~ usc:<1 to prevent etniuions .,t 
;Jarticulate anestos ,naterial to outside "ir: 

(i) Frimle asbestos materials used to insulate or firepro)Of 
any pipe. duce. ooiJ-:r, tank. reactor, turbine, furn.ace. 
or structural tnember. ,,~I I)-: removed frOtn any 
/luilding, structu~. or facility or inst:1l1ation subject to 
this pAragraph. Such removal shall occur before 
wredcing or dis'nantting of any other portion of such 
building, strtJccure. facility, or installation that WOI.Ild 
break up the friable as:>estos 'naterials and before 
wrecking or distnantling of any portion of such buildinL 
structure. fadlity, or instalhleion that would preclude 
access to such ,naterials tor SlJbsequent re novaL 
Removal of friable as':lest.,s ."a.terWs used f'lr 
inSIJlation or fireproofing of a"y pipe. duce. or 
structura.l me·nbers which are encased in concrete .,,. 
.,ther silnilar structural 'naterioll is not r-:quireoi prior to 
de·nolition. but ~ch .na.teri,ll shall be adequately 
wetted whel1ever exposed during demolition. 

(ii) Friable asbest., .. materials usei1 to insulate or fire-proof 
pipes, ducts, ~oilers, tanks. reactor" turbines, fUC'Mce" 
or structural 'netnbers shall 1)= sdequately wc:tto:d 
duri"g strippins, elCcept as provided in subparts (cf) -. 
(iv), (vO, or (vii) of this paragraph. 

" (iii) Pipes, ducts, boilers, tanks, re'lctors, turbines, 
furnaces, or structural onettlbers that are insulated or 
fire-prooted with friable asbestos materials may be 
tal<en out of any building, structure, facility, Ilr 
instalbtion suhject lO this paragraph AS units or in 
sections provided the friable as)estos materials exposed 
during cutting or disjoi"ting are adequately wetted 
during the cutting or disjointing oper:uion. Such units 
shall "." be dr"Pped or thrown to the ground. but shall 
be carefully lowe~d to ground lev-:I. 

(r~) The stripping of lriable asbest.Js .naterial u\ed ClII 

insulate or fire-?R01 6ny pipe, o1uce. /)Oi~, ~ 
re'Ctor, turiline. fut!1~e, M suuccurlll member that 
!lou been ~tnov-:d as a unit 0(" an .ections as provided in 
subpArt (d) ". (iii) af this paragraph shall I)e ~rfarmed 
in accord~nce wi ttl subp.U"t (d) ~. (m of this p&f1lgraph. 
R~ther than comply with the wetting requi~tnenu., _ 
local elChaust ventilation and collection system nu.y f)e 
used to prC'tent emissions ~ the outside .ir. Such "local 
elChaust ventil.ltion systems Nil be deii,ned and 
operated to capture the .sbestos particulate tMtter 
produced by the strippi", of friable U'>olOs tnatCf'iaL 
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There sh.all ~ no "is&!lle emnscons to the ouuido: air 
fram such local ech&ust ventilation .and callectlo<1 
Srscel"S except .as provided in 1Ubp.ar~,raph (0 of the 
p.aragraph. 

(v) All friabl~ ~sbesta" .n.ateri.als th&t tu"e been rem0'4ed 
or stripped s-'laU be .adequ.ately 4fett'!d to en1Ure dwt 
1Uch m&terials re n.ain wet d',ring all r-~:l1aining sta~es 
of de:nalirion ;)r reno".atlon olnd related hantflin~ 
oper.ations. Such m.aterials s.'l.111 nlt b~ dropped or 
thrown to the ;;raund or .a 104fer Uo.)r. Such ,n<l terials 
that h&ve ')een re:noved or stripped mare to" ... n '0 feet 
.above Iround lev~l, e~cepe those ,n.ater-ials removed .. , 
units <lr in sectiuns, ,,'\all I)e trol'l5parted to the around 
'It. dust-tight chutes or c:lnu.ino:n. 

(-Ii) Except as specifi'ld below, the wettilll ~ts'" 
this subp.art .lre so.spended when ~ !'e ~ .. r>.ft"'e ~t ~ 
point of weni", is below l)aC CJZOFJ. When fri.a"I~ 
,u~tas 'nateri.Lb <Ire nat ..,etted :1lJe to free~ing tem
peratures, ~.o:h ,n.aterials 011 pipes, d"cn, :'oilers. tanks, 
re.acton, turbines, furnaces, Ilr strur.rural .fte·n',en 
shall, to the .naximu" eKtent pllnible, !)e re.noved .as 
UI1its or in sections prior to wredci"g. In no C:l~ s.'l;lll 
the require,nenu Ilf su!lparts (d)4.(i .. ) or (d)II.(-t) lJe 
suspended due til freezing te.nperature:\" 

('Iii) Far renovation operations. 100:51 exhaust "e!ttil"tion 5nd 
collection ,)'stelns ~y ~ useti, in$lead of ",euing .15 

specified in subp.art (d) 4. eii), to prelent e.nissiOtls of 
p.arcicul.tte olS:,~stos .nateri.al to outside air w"c!t 
dalnage tu equipment resulting frll,n the wetting would 
be un.avoidable. Upon req'Jest and supply of oldequate 
in forma ci."" the Technical Secreur), 4fill ti~ter.nine 
whether da.nage to equipment res.,lting from weuin:; to 
compl)' with the prC)oofisions of this 1U!lpart "'ould I,e 
un.avoidable. Such local elCha..rst "en til"tiOt'l syste.ns 
shall be designed and operated to .: ... pture the ... s!:Iestu" 
p.articul.a te m.atter produced !ly the stripping .and 
te11loval of fri.able asbestos 'Meerioll. T'lere shall be no 
visible emissioos to the outside .lit from such local 
elCn&ust "entiLuion and colleo:tiOtl systems. 4!"IIcCiJt .as 
provtded in ,ubp.aragrapn (f) of this t'lJle. 

(',iii) The owner ur operator of an exiscill& SOcIrce co which 
Chis sub?-Ite is applied s.'l.U1 provide the p-:rtinene 
inform.ation .. ithin ~IJ days. 

,. Sources subjece co this s.a!)p.ar3graph are elCempted froln the 
require.nents of p.at.11raph (1) under General Provisions of this 
Ch.apCler. 

The demolition of ol building. nructure, f.lo:ilitl", or 
instlll.tei.on, punu.ant to an order of .In olU~ri"ed 

II) 
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representatwe, of a State or loal loVem1nenc.a1 qeney, 
issued because that buildinl il ItrucNr:ally unsound and in 
cJ .. ,,&er of ""mine"t cola.pse is e'lC:lnpt fNln .11 "'Jt th~ 
foUowinl require.nentl uf subpar~graph II. Cd) of this Rule: 

Ci) Tne notificltion requlrelnenu Sj)ecified by part Ctt) 1. 
of this para&raph; 

Cii) T"e requiro:,,,ents on stripping of fr~le asbete.,s 
,naterials (rom previously rernoved 'Jnits or 5ef:tion as 
specified in ",bpat't Cd) 4. (-Ii) of this paragraph; 

(iii) The weni.". as specified by Cd) ,. C·,,) of this p.ragraph. 
of friable a.~tos .naterials m.t have been removed or 
stripped; 

Cr,,) The portion of the structure being ~ dial 
contains friable alOeltos 'naterials shaLl be ~~y 
wetted during the wrecking operation. 

Ce) Spraying: T"ere shall '"le "0 visible emissions to the outside air frorn 
the spr~y-on application of ,naterials cont.lining .ftOf'e ~ I perr.ent 
asbestos. on a dry weight basis; :Ised to insulate or lirepro>of 
equipment and ",ac:hinery. except as provided in subparagrap" en of 
this paragraph. Spray-on -n.uerials used to insulate or firepro>o( 
buildi"". strucNres, pip~s, and conduits snall contain less than I 
percent .mestos on a dry weight basis. 

I. .Sources subject to this parasraph ue exempt from the 
require.nents of p.ra,raph (3). General Prow isiens. of this 
OIapter. 

2. ...ny owner or operator ·Mho intends to spr.ly asbestos rnater~ls 
whic:h contain more than I percent a~estos on dry weisht 
basis tu insulate or fireproof equipment .nd machinery shall 
report such intention to Che Technical Seeretary at lean 20 
days prior to the commencement of th~ spraying operation. 
Suc:h report shall include the following inforlnation: 

(i) Name of owner or operator. 

(ii, "ddress ~f owner « operator. 

(iii) Location of spr.lying operation. 

(i',) Procedure to :,e followed to ",eet the require,nents "f 
d-lis rule. 

(!) R&Cher thM meet the no-tisible emission requirelnencs as specified 
by tub~ra,raphs (al, (c). (d). (e), (h). (j). and (lc). an owner or operaflOr 
may elect to use the methods specified by subp&r.1lraph l(b) to cle~n 
etnissions concainins ., ... tlculate as:;,estos mater~l before such 
e.nission ~~ to or M'e vented to the outsid-. air. 

II 
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Where Ihe pretenCe of uncombined water is Ihe tOle reuon (or 
failure 10 .neet Ihe nD-'lisible emission requirernent of subparagraphs 
C~, Cc:), Cd), Ce), (tt), Ci), or (1c) of this paragraph, such failure shall not 
be a violation of aICh emission requirements. 

Fabricating: There Nil "e no .,isible emissions to the outside air, 
except .IS provided in subpar3graph CO of this paragraph from any of 
the following operations if they use commercial asbestos or fro,n any 
building or structure in which such operations are conducted. 

I. The fabrication of ce'nent buildin, products. 

2. The fabricacion of friction ;troducu, except those operations 
tlwt primarily inswl "sbestos friction· ,naterioals on motor 
.,ehicles. 

1. The fabric.tiOl"! of cement or siliate board for ventilati.WI 
hoodS; ovens; electrical panels; Li1lOracory f"mitlJre; 
bulkheads, partitions, .and ceilings for :narine constr.JCtion; and 
flow control devices for the ,nolten ,netal industry. 

(i) fnsu~ting: ~"olded insulating materials ·.which are friable af~r 
drying, installed "her February " 1977, shall contain no comu'et'Ci,,1 
ubeSIOS. The provisions of this subparagraph do not apply to 
insulating ,nateri~ which is spray appUed: such 'naterials are 
regu~ted under subparagraph Ce). 

Ci> Was~ disposal' for ~anufacturing, fabricating, demolition, reno
.,acion, and spraying operations: The owner or operalOr of any source 
covered under the prO'lisi:ms of subparagraphs Cc), Cd), Ce), or Ch) of 
this paragraph shall meet the following standards: 

I. There shall be no .,isL.,le emissions to the outsid'! ';r, ncept as 
provided in part Cj) 1. of this paragraph, during the collectiOt'l, 
processinG. including incineration, packaging, transporting, or 
de;t')sition of any asbestos containing .,\Ste ,naterial .which is 
lenera ted by such a source. . 

. 2. All asbestos-conuining waste .naterials shall be deposited at 
_aste disposal sites .which are operated in &CCIII'I8nce _ida the 
prO'lisions of paragraph U). 

3. Rather th.In meet ~.! requirement of part Cj) I. of this 
paragraph, an owner or opera lOr may elect to. use either of the 
disposal methods specified subpart (I) 1. Ci) and Cli) of dais part 
or an ~ternaei.,e disposal .nethod .vhich M. recei.,ed prbr 
"PprO'lal by the Technical Secretary: 

(i) Treatment IJf asbestos concainins waste material with 
water. 

m Concrol dew'ice abe... .... IhaJI '" 
thoroughly mUed with -ater iftto a slurry and 
other asbest!Js containing wute lnaterial shall.,., 

12 
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~dequately wetted. Ttlere shall be no "lsL.,l. 
emissions to 1he outside .air from che r.ollection. 
",brinl. and wetti"s operations, e~cept as 
provided in subparaStaph (0 of chis paralraptt. 

(II) .A.fter wettins. all ;a.stos containinl waste 
'"ateri." st'IaU t)e sealed into le~-tisllt 
0:011 cainers while wet, a"d sucl\ con cainers sIlaU 
be de~'ired at waste disposal sites whicl\ are 
operated in accord.ance with the provisions of 
paragraph U). 

(III) rite containers specified under ite:n (j) l. (i) (II) 
of chis paralraph snail t)e'l&bc:led with a waminc 
label that state. 

CAUTION 

Contains .'sbestos 
.'''oid Opening or Breakinl Container 

Breathi"1 Amesc.,s is liaurdous 
to Your Healch 

... lteMad·,ely, warninl label, specified by Occupational 
Safety and Health Standards .,t che Deputl"e"t of 
Labor. Occupational Safety and Healch .\dmlnist,.stion 
(OSHA) under ~ CFR 1910-9)a(2) (ii) may be used. 

(ii) Processing of asbestos containinl waste Inaterial int:» 
non-friable forlns: 

(I) All asbeSNS containinc waste material shall b-: 
for· ned into non-friable pellets or .,ther shapes 
.snd deposited at w,ute disposal sites whicl\ are 
operated in accordance with che previsio", of 
par;acraph el). 

(10 There Nil I)e no "isible emissions to che olUtside 
.lir fro In che colleetion and processinl of 
ubestos containin, w;aste material, except as 
specified in JUbparactaph (0 of chis paRSrapt\. 

-. For the PufP'He of chis subparasraph, the term aU ubestos 
cont.a1ninS waste .naterials lU ~lied to de'nolition and reno
..,.tion operations covered by subparacraph (d) of chis para
staph includes only friable ~tos wute and concrol device 
ubestos waste. 

(Ie) Wute dispoIa1 for asbestos mUIs: The owner or operator of any 
.un:. ccwered under 1he provisions of subparaltaph Ca) of chis 
paraaraph lhall meet "'e followin, standards 

1. 
.. _ _ _ .~_ ... _ •• , ......... _...:._.~ ... ......... 1. .. _, .. __ ._--: . . 
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proc.ulna. packa,ins, transportin" or deposition of any 
&sbescos COfttainin& .. .ute ",acerial wtUch is,eMralied bylUCh 
source. 

2. All asbestos c:ontainin, .. aste Inaterial NIl be deposited ac 
waste dlspowl sites ..",ich .are operated in Kcordanc:e .. im d\e 
prO¥isions parasraph U>. 

l. Rather d\an meet the require·nent of part (ld I. of mis 
pu&,raph an owner ~r operator may elec:t to ,neet me 
follow in, requirelnents in subparts (Ie) 3. (j) and (iil, or use oan 
"Iternative dispos&I 'nethod ..",ic:h hu received prior apprO'/ai 
by me Tec:hnical Sec:retary. 

(0 There shall I)~ no .,isi:lle e"'iss .... to the ouCiide ~'" 
from me transfer of control dewice atbes1al .... .. 
me tamn" conveyor, except ., Pl'OOlided in 
subparasraph (f) .,( this parasraph. Suc:h waste Nil be 
subsequently proc:essed either u s.,ec:ified in subpart (Ie) 
3. (m of this para,ra", or .u spec:ified in part (j)]. of 
mis parasraph. 

(ii) .\U asl)estos containins waste ,"aterial shaU ,,~ 
adequ.llely ."ixed with a 'lfettins a,ent rec:ornrnended 
by the ;nanul.'l<:turer I)f me agent to effec:tiv~Iy wet 
dust and tailinls, pri')r to deposition at a .. ute disp,:,sal 
site. Such alent Soul/ be used as reco.nmended for me 
particular dusc lIy the ,,..,.,facMu of Che asent. 
There sh.all ')e no disc.wse of ~i1ib~ ernissaons 110 1he 
outside .lit from the _nina operation .xcept .u 
specified in subparasraph CO of mis parasraph. tVetti'" 
may be suspended when the a,"bient te nperature at the 
waste disposal site is less than .,.,0C (ca. I 1 Of). T~e 
alnbient air te .nperature shall be determined by an 
appropriate Ineasure:nent method .. im an accuracy of 
.IOC ( .ZOF) and rec:orded at leut at hourly interlals 
durins ite period tholt the operation of the _ttins 
system is suspended. Records of such te nperatute 
measure"nents NIl I)e retained at me source for • 
• ninimwn of two yurs and 'Nde a"ail&ble for 
iNpec:tion t)y 1he Tec:hnicaI Secnttary. 

(U TIle owner tI''''y inactiYe waste disposal site, ..ttidt was operated"1 
DItCeS covered under subpara,raphs (2l (al, (cl, or (h) and \llMte 
abeslDS-Cont&inin, wute material produced by such sources was 

,. 

deposi~ shall meet the foUowinl nandards: . 

1. There shall I)e no visible e'nilsions to the outside ait fro.n an 
Inactive "Ute dispos;al site subjec:t to this para,,.., ncepe 
as prlWided in part (1 l,. of this INra,r..".. 

Wvniftl sl,ns sh.all I)~ displayed ac the entrance, and·alon, 1he 
pc'Opetty 1ine 01 ~ site or alon,lM pericnetef' of the seccions 
of - 1he site where .ubesros conrainins · ";lste ':n&tetial .. as 

21.02.14 
9111fB 



( 

t, ( 

Tennessee 

deposited, at inter.,als .,f 11)1) "II (Cil. HI) q or less, eltcept .! 
spe<:ified in put (t) ,. of this parasrolpll. ~iisns s~all l:Ie poste.1 
in such a manner ~.'d location that .l person mOly easily read 
the Iqend. The warning sisns required by this par3sraph shall 
conform to the require.nents .,f 21)" It .4" upright format si3"S 
and t .... is paralraph. The siSns shall display the followinl 
lesend in the lower panel, with letter ,izes and styles :If a 
·/isibility at le.1St equal to those sper.ified in this p~rt. 

I.~CEND 

Asbestos 'Waste Disposal Site 
00 Not Create Oust 

Breathinl I\sbe,to, is Hazardous · 
to your liealth 

." Sans Serif, Cothic or 310ck 3'." Sans Serif, Cothic or Glock 
14 Point Cothic 

C;pacinl between lines shall "e at leut equal to the hei&ht of 
the up~er two line,. 

3. The perirneter of the site shall be fenced in .) .nann~r .1deq\ate 
to deter access by the general publir., e"Ccept as spet:lfied i., 
ptlrt (I) If. of this p.&rasraph. 

,. Warninl signs and fencinl are not required wher~ the 
requirernents of subparts (I) ,. (j) ~r (jj) of this par31raph .ue 
,"e~ I)r where 01 natur~1 barrier oldequately deters olCCen :'y 
the leneral public. Upon request and supply of appropriate 
informoltion, the Technical Secreury ..,iII d'!tertnine ..,hether a 
fence of a nat'Jral :,arrier adequat~ly deters access to the 
~eneral public. . 

,. Rather than meet t:,. requirement of !)art (I) I. of this 
par3sraph, an owner .nay elect to .neet the require men" .,f 
this part or :nay use an alter!'!"tl.,e control 'nethod for 
emissions from ina~tl'e w .. ste dispo~1 sites which has 
recei.,ed prior approyal by the Technical 'ecretilry. 

(i) The asbesto, containinS waste .naterial shall be COIere<I 
wi ttl ott least I S centimeters (ca. 6 inches) of 
comp.c:te1 .,.",-ilbestm containinl materioll and coyer 
of .,ese!.ltion shall be Iro..,n and .naintained on the area 
adequate to pre.,ent exposure of the asbe1tos
\~ontaininl N.lste .naterial; or 

(ii) The asbestos conrolining waste :naterial shall ~ covered 
wi th at leut 6/) r.entitneters (Col. 2 feet) of co,npac ted 
non-asbestos-containlnl material and maintained to 
prevent eltposure of the asbestos containin& 'Nute; or 

(iii) For inacti·,. wolste dispoul sites for ubestos tailin&s, a 
resinous petrl,leurn-l)ased dust suppression agent whidl 

., 
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effectiv~ly binds dust and controls wind erosion shall be 
applied. Such agent ~I be used .u recommende!i for 
the ~rtlcular lsbestos tailinas by the dust suppressio)n 
agent manufacturer. Other equally effectlve dUst sup
pression _aents Inay be used upon prior approval by the 
Technical Sec:retsry. r-or purposes of this subp.ut, 
.. asia crankcase oil is ·,;,t considered a dust suppression 
agent. 

If .lir r.leanina is electltff, as per,niued ;'y subpara&r.1ph (2) en .lnd 
subpart (2) (d) ~. (iv), the requirements of this par~,r.~ .nuu ))I! 
met. . 

Fabric filter coll«tion de'lices must be used, ewcept as no1lrd in 
paragraphs (c) and (d) of this paragraph. Such de'lices ·nust be 
operated at .1 pressure drop of no more Nn" inches water gauge, at 
measured aeross the filt.:r f .. bric. The .airflow permear,i1ity .lS 

det~r,nined by ASTM metho)d 07)7"", must not ellCeeci 10 
h'I,nin/ft2 for woven fabrics.,.. l.' tt

'
/mir,/ft2 for fl!lted flbric1, 

e(cept that 00 ftl /minlft2 for IIfOven and 0' ftl/min/ftl lor fel~ 
fabrics is allowed for filtering .ir from asbestos .,re dryer.. t!ach 
square yard of felted fabric :nust weigh at le.lSt 10 ounces and be .u 
least one-uxteench inch thick throughout. Synthetic fabrics Inust ,,,It 
contain fill yam other than dut whiCh is spun. 

I( the use of fa"ric filters creates a fire or explosion hazard, th~ 
Technical Secretary may authorize cne use of wet collectors designed 
to operate with a unit con tat: tina enerIY of at 1".lSt ,~ inches water 
gauge pressure. 

The Technical Secretary ;nay authorize the use of filterins equipment 
o1her than that descril)ed in subparagrapl\S (b) and (c) of thi" 
paragraph if the owner or operator delnonst:'ltes to the SOlti"factiul\ 
01 the Technical Secretary tMt the filterina of particulate asbestos 
Inateri.l is I!qulvalent to that of the described equipment. 

-'U air-cleanlna equipment c\uthl)rized by this paragraph Inust b~ 
properly installed, used, operated, and rnaintained. Byp3SS devices 
lMy be used only durinc ~set or emersency conditions and then only 
for so lone as it tatces 10 shu t down 1he opera tion generating the 
p.artlculate asbestos materi.)l. 

(0) Reportinl. The owner or uperator of an existing source to which this rule i1 
appllcable shall l)efore luly 22, 1771;, provide the following infor,n.ulon t·, 
the Technical 5ec:re tary: 

(.) A description of the emission control equipment used for each 
processa 

(b) If a fabric IiIter de'lice is used to control etniuillns, the pressure drop 
across the f.abric filter in inches w .. ter gaule. 

16 
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If the fabric fiI ter deY ice utili.ces ~ WO'Ien (abric:. the .tirflow 
permeolbility in ft3/mi"/ft2; and if the f.',ric is syn~tit:. 
indlc:.ate whether the fill yam is 11"'" or lI.,t spun. 

If the f.1brlc filter d~ice utill(es " f"lt~-i fabric. the densit1 
in tJzlyti2• the Ininimum thic!cness in inch"s, .net the lirfloM 
permeability in rtl/minlft2. 

(c) For sources subject to subp.u3&r~phs (2) (j) and (2) (\c): 

I. .\ brief description of each process that generates ubesto,.. 
containln, 1IIute Inateri.1L 

2. T"e average weight of asbestos contalnlns waste m&tt;rlal 
dlspoMd of, measured in Icsld&y. 

1. Tl1e emission c.:Introl .nemods used in all staSes of waste 
disposaL 

Ii. Tl1e type of dispos.l1 site "r Incineration site ~sed for ulthnate 
disp01&I. the I\ollne of the site oper.tor, and the MIne a,,,t 
IIX'ltiOl1 of the di,?os.l1 sit!:. 

(ti) For sources subject to subparagraph (2) (1): 

1. .\ brief description of th~ site. 

2. The !!Iethod or Inethods used to c:olnply with the scandard or 
ollternative to be used. 

Such Inform~tio" shall acco.npany the information required by rule 
.0 i .,( this CMpter. 

U) ~ dispoS31l!!!!-

Ca) In order to) be an acceptable site for dlspos.ll of asbestos containing 
waste .naterials under subpara,raphs (2) (j) .. nd (Ie), an acdve Mute 
dispos.a1 site $h.&ll.net:t C:lo! requirelnent.'\ of this ~le. 

(I) There shall ,,~ no .,~\e e<ftisrions 110 the outsitfe air from any acti.,~ 
_aste disposal she -"ere .ubesros containins lIfolSte Inaterial tws 
been deposited, e:ccept .s prcwided in subpatasraph (0 of this 
parasnph. 

(c) YaminS sisns shall be displayed at all e!'Itranc:es, and alonS the 
proj)Crty at all enuances, and alons the property· line of the site Of' 
.lIonS the perimeter of the sections of the site Mhere asbestos 
containin& waste material Is de~siced, .t lelter/ais of 100 m (a. 31:J 
ft.) Of' less except as specified in subparaStaph ee) of this paracr&ph. 
Sips NUI)e posted in such a manner and location that a ~ may 
easily read the lqend. The warnin& si",. requi~ by this 
Slbpua&raptl .. '1&11 con'orln co 1he reqWnll'Cnu of 20- x I.- uprisht 
format si~", and this subpara'.... .11M sip NU dbpla.1 1M 
followins lqend in the lower pane" wi1tl the letter sizes and styles 01 
a .,isibility at leut eq.ul co thOte specified in Chis ~&raph. 

17 
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::;CEND 

Asbestos Waste! rllspoul Site 
00 Not Cr ... te Oust 
o rea thins .\sbest.)s 

is Haurdous to Your Health 
~Ot41tioln 

I" Sans Serif, Cothic or Block 
." ... Sans Serif, Cothic or Olock 

I' %Joint Gothic 

~pacins between lines Nil I): at least equal to the heisht of the 
upper Ilf the two liMS. 

(d) The perimeter of the disp\KOal she shall be fencelS in order IU 
adequ.ately deter access to me: general publM: ftc-.pr 011 ~CieIf ill 
IUbparoisraph (e) of this poar;alrolpft. 

(e) Warninl silSns oind fencinl are not ~quired .where the require,nents .,f 
part (0 I. of this !Mra¥r.1ph ~re ,net, "r where a naNral !)arrier 
adequately deters access t., the seneral publi.:. Upon request .and 
supply of appropriate infor,n.uil)ft, the Technial Secr~tary _ill 
deter.nine whether a fence or " natural !)arrier ~dequ&tely deters 
access co the seneral publir_ 

I. Rather than meet the require,nent of subparasraph (b) of this 
parasraph, an owner or operator ""ay "Iect to I~t the 
require'ftenu of parts (0 2. or (0 .,. of this !'4"asraph. or may 
11M an aloem&tive control ,ned\od fOl' e:nissions from acti.,e 
waste disposal sitn .which has recei.,ed priOt' iappt'onl !)y the 
Technical Sec:retary. 

2. At the end of each oper;uinl day, or .t le.£st 'once eYery 2'
hour period while the site is in continuous operation. the :lS
bestos-concainins W.1ste 'nater~1 which was deposite<:l at the 
site durin, the opera tins day or preYious n ..... our period shall 
be coyered with at I".jst " centimeters eCL , inches) of com· 
!Meted non-.ubestos-concainlnS .nateriilL 

1. At the end of each opera tins dAy, or at least once eYery 2'· 
hour period while the disposal Ii te is in con tinuous opera tion, 
Che '-Sms-conCOlinins waste In&&er~1 which was depositeft £t 
the site durinr the opet'oltins clay or previous la-hour perhJd 
Nil I)e coyered with II resinous or petro.eum~ dust 
suppression asent which effectively binds dust and controls 
wind erosion. 50Jch asent NJI be \lied as recommended for 
the particular dust .,y the dust suppression acent 
manufacturer. Other equally ~flect"e dust suppressi.", ap:1fs 
rnay t,e used upon prior ~prOYai by the TechniC.1l Sec:tetary. 
For purp.ases of this .,.rt, ·.,as1:e cranlccase oil is :1:1t considered 
a dust -..ppressi.on -cent. 

Audlorltyl T.c:.A., Section 61·2'·10' and -·'·:!o2. Administr~ti90t HistDf'y. 
Oril~ R;UIe.·fUed.l..uary la, 1'77; ef.(~ti,;e Februuy ',"17 .. ~meCII.d: .filed 

II 
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RULEHAKING HEARING RULES 

OF 

TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 

BUREAU or ENVIP.ONHENT 

·DIVISION OF AIR POLLUTION CONTROL 

CHAPTER 1200-3-11 

HAZARDOUS AIR CONTAMINANTS 

AMENDMENT 

Chapter 1200-3-11 HAZARDOUS. AIR CONTAMINANTS is amended by the deletion of the 
language of rule .02 in its entirety and substituting therefore the following 
language so that, as amended, rule .02 shall read as follows: 

1200-3-11-.02 ASBESTOS 

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

\ 

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

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

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

(b) "Adequately wet" means sufficiently mix or penetrate with liquid to 
prevent the release of particulates. If visible emissions are observed 
coming from asbestos-containing material, then that material has not 
been adequately wetted. However, the absence of visible emissions is 
not sufficient evidence of being adequately wet. 

(c) "Asbestos" means the asbestiform varieties of serpentinite (chrysotile), 
riebeckite (crocidolite), cummingtonite-grunerite, anthophyllite, and 
actinolite-tremolite. 
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Cd) "Asbestos-containing material" (ACM) means asbestos or any asbestos 
containing material, which contains 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 Micr08copy, as contained in the 7-1-91 Edition of the 
CFR. 

CeJ "Asbestos-containing waste materials" mean. mill tailing. or any waste 
that contain. commercial asbestos and is generated by a source subject 
to the provisions of this (subpart). This term includes 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-containing material waste and materials contaminated with 
asbestos including disposable equipment and clothing. 

(f) "Asbestos mill" means any facility engaged in converting, or in any 
intermediate step in converting, ~8bestos ore into commercial asbe_tos. 
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, 
resilien~ floor covering, and asphalt roofing products, containing more 
tha~ 1 'percept 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:0SCOPY, as contained in the 7-1-91 
Edition o'f the CFR. 

(j) "Category II nonfriable ACM" means any material, excluding Category I 
nonfriable ACM, containing more than 1 percent asbeato., as determined 
using polarized light microscopy according to the methods specified in 
Appendix A, Subpart F, 40 CFR Part 763, aection 1~ Polarized Light 
Microscopy, as contained in the 7-1-91 Edition of the CFR, that, when 
dry, cannot be crumbled, pulverized, or reduced to powder by hand 
pre8sure. 

(k) "Commercial asbestos" means any material containing aabeatoa that is 
extracted from ore and has value because of its asbeatoa content. 

(1) "Cutting" means to penetrate with ~ ~harp-edged instrument and includes 
sawing but does not include shearing, slicing, or punching. 
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(m) -Demolition" means the wrecking or taking out of any load-supporting 
structural member of a facility together with any related handling 
operations or the intentional burning of any facility. 

(n) -Emergency renovation operation" means a renovation operation that was 
not planned but results from a audden, unexpected event that, if not 
immediately attended to, presents a safety or public health hazard, is 
necessary to protect equipment from damage, or i. necessary to avoid 
imposing an unreasonable financial burden. Thill term include. 
operations necessitated by nonroutine failures of equipment. 

(0) "Fabricating" means any processing (e.g., cutting, lIawing, 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, installation, or building containing condominiums or 
individual dwelling units operated. as a residential cooperative, but 
excluding residential buildings having four or fewer dwelling units); 
any ship; ' and any active or inactive waste disposal site. For purposes 
of this definition, any building, structure, or installation that 
contains a loft used as a dwelling is not considered a residential 
structure, installation, or building. Any structure, installation or 
building that was previously subject to this (subpart) is not excluded, 
regardless of its current use or function. 

\ 

(q) "Fac~lity component" means any part of a facility including equipment. 

(r) "Friable asbestos material" means any material containing more than 1 
percent asbestos as oatermined 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 pre.sure. If the 
asbestos content is less than 10 percent as determined -by a method other 
than point counting by polarized light microscopy (PLH), verify the 
asbestoB content by point 'counting using PLH. 

(a) "Fugitive aource" means any source of emi.sion. not controlled by an air 
pollution control device. 

tt) "Glove bag" means a sealed compartment with attached inner gloves used 
for the handling of asbestos-containing material.. Properly installed 
and used, glove bags provide ~ small work area enclosure typically us~d 
for small-scale asbestos stripping operations. Information on glove-bag 
installation, equipment and supplies, and work -practices ia 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 
Dechanical chipping or drilling. 

(v) -Inactive waste .disposal aite" means any disposal site or portion of it 
where additional asbestos-containing waste material has not been 
deposited within the past year. 

(w) -In poor condition- means the binding of the material is losing its 
integrity as indicated by peeling, cracking, or crumbling of the 
material. 

(x) -Installation- means any building or structure or any group of buildings 
or structures at a single. demolition or renovation site that are under 
the control of the same owner or operator (or owner or operator under 
common control). 

(y) -Leak-tight" means that solids or liquids cannot escape or spill out. 
It also means dust-tight. 

(zJ "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) "Man?facturigg" 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. 

ebb) -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 wide ravines, and 
mountains. Remoteness by itself is not a natural barrier. 

(cc) -Nonfriable asbestos material" means any material containing more than 1 
percent asbestos by area a. 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 eFR, that, when 
dry, cannot be crumbled, pulverized, or reduced to powd~r by hand 
pressure. 



Page 5 of 52 Pages 

(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" mean. 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 the demolition or renovation operation, o~ both. 

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

(gg) "Particulate asbestos material" means finely divided particles of 
asbestos or material containing asbestos. 

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

(ii) "Regulated asbestos containing matp.rial (RACK)" means (a> Friable 
asbestos material, (b) Catagory I nonfriable ACK that has become 
friable, (c) Catagory I nonfriable ACK that will be or has been 
subjected to sanding, grinding, cutting, or abrading, or (d) Catagory II 
nonfriable ACK that has a high prohability of becoming or has become 
crumbled, pulverized, or reduced to powder by the forces expected to act. 
on the material in the course of the demolition or renovation operations 
regul_ted by this subpart. 

(jj) "Remove" means to take out RACK or f~cility components that contain or 
are covered with RACK 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 .sbestos-containing floor tile, 
including asphalt and vinyl floor tile, and sheet vinyl floor covering 
containing more than 1 percent asbestos as determined u8ing polarized 
light microscopy 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. 

(mm> "Roadways" means surfaces on"which vehicles travel. Thia term includes 
public and private highways, roads, streets, parking areas, and 
driveways. 



Page 6 of 52 Pages 

(nn) WStripw means to take off RACM from any part of a facility or facility 
components. 

(00) WStructural member" means any load supporting member of a facility, such 
as beams and load supporting walls; or any non load supporting member, 
such aa ceilings and nonload-supporting -walla. 

(PP) WVisible emissions" means any emissions, which are visually detectable 
without the aid of instruments, coming from RACM or asbestos-containing 
waste material, or from any asbestos m~lling, manufacturing, or 
fabricating operation. This does not include condensed, uncombined 
water vapor. 

(qq) WWaste generator" means any owner or operator of a source covered by 
this (rule) whose act or process produces aSbestos-containing waste 
material. 

(rr) "Waste shipment record" means the shipping document, required to b~ 

originated and signed by the waste generator, used to track and 
substantiate the disposition of asbestos-containing waste material. 

(ss) "Working day" means Monday through Friday and includes holidays that 
fallon 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 own!!r or operator of an asbestos mill shall either discharge no 
visible' emissJons to the outside air from that asbestos mill, including 
fugifive sourc~s, or use the methods specified by 1200-3~11-.02(3) to 
clean emissions containing particulate asbestos material before they 
escape to, - or are vented to, the outside air. 

2 Each owner or operator of an asbe£.tos mill shall meet the following 
requirements: 

(i) Monitor each potential source of aabestoa emiaalona from any part 
of the mill facility, including air cleaning devices, process. 
equipment, and buildings that houae equipment for material 
processing and handling, at leaat once each day, during daylight 
hours, for viaible emissions to the outside air during periods of 
oper:ation. The monitoring shall be by visual observation of at 
leaat 15 seconds duration per source of emissions. 

(ii) Inspect each air cleaning device at· least once each week for 
proper operation and for changes· that aignai 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 Figure. 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 co:'rective actions taken, including 
date and time. 

(VI) Daily hours of operation for each control device. 

(iv) Furnish upon request, and make available during normal business 
hours for inspection by the Technical Secretary, all records 

_required under this section. 

(V) Retain a copy of all monitoring and inspection records for at 
least 2 years. 

(vi) Submit quarterly a copy of the visible emission monitoring records 
to the Technical Secretary if visible emieeions occurred during 
the report period. 

Quarterly reports shall be postmarked by the lOth day following the end 
of the calendar quarter. 

1200-l-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): ~r 
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2 It is a temporary roadway at an active aabestos 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 apecifications 
contained in Section 401 of Standard SpeCifications for Construction of 
Roads and Bridges on Federal Highway projects, FP-85, 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, caulks, adhesives, and 
sealants. 

(viii) The manufacture of plastics and rubber materials. 

(!x) 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) applios 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 
f~om 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 emissiona from any part 
of the manufacturing facility, including air cleaning clevice., 
process equipment, and buildings housing material proces~ing and 
handling equipment, at least once each day during daylig~t 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 source of emissions. 

(iv) Inspect each air cleaning device at least once each week for 
proper operation and for changes that signal the potential for 
malfunctions, including, to the maximum extent possible without 
dismantling other than opening the device, the presence of tears, 
holes, and abrasions in filter bags and for dust deposits on the 
clean side of bags. For air cleaning devices that cannot be 
inspected on a weekly basis according to this subpart, submit 'to 
the Technical Secretary, and revise as necessary, a written 
maintenance plan to include, at a minimum, the following: 

(I) Maintenance schedule. 

(II) Recordkeeping plan. 

(V) Maintain records of the results of visible emission monitoring and 
air cleaning device inspections using a format similar to that 
shown in Figures 1 and 2 and i~clude the following: 

(I) Date and time of each inspection. 

(II) Presence or absence of visible emissions. 

\ 
~ (III) Condition of fabric filters, including presence of any 

tears, holes, and abrasions. 

(IV) Presence of dust 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. 

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

(vii) Retain a copy of all monitoring and inspection records for at 
least 2 years. 
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(viii) Submit quarterly a copy of the visible emission monitoring recorda 
to the Technical secretary if visible emissions occurred during 
the report period. Quarterly reports shall be postmarked by the 
30th day following the end" of the calendar quarter. 

1200-3-11-.02(2) (d) Standard for demolition and renovation. 

1 Applicability. To determine which requirements of parts 1, 2, and 3 of 
this subparagraph apply to the owner or operator of a demolition or 
renovation activity and prior to the commencement of the demolition or 
renovation, thoroughly inspect the affected facility or part of the 
facility where the demolition or renovation operation will occur for the 
presence of asbestos, including Category I and Category II nonfriable 
ACM. The requirements of parts 2 and 3 of this subparagraph apply to 
each owner or operator of a demolition or renovation activity, including 
the removal of RACM as follows: 

(i)' In a facility being demolished, all the requirements of 
parts 2 and 3 of this subparagraph apply, except as provided in 
subpart l(iii) of this subparagraph, if the amount of RACM is 

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

(II) At least 1 cubic met~r (35 cubic feet) o-f 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 subparagraph apply, if the 
amount of RACM is 

(I) "- Less than 80 linear meters (260 linear feet) on pipes and 
less than 15 square meters (160 square feet) on other 
facility components, and 

(II) Less than one cubic meter (35 cubic feet) of foaci1ity 
components where the length or area could not be measured 
previously, or there is no asbestos. 

(iii) If the facility is being demolished under an order of a State or 
local government agency, issued because the facility is 
structurally unsound and in danger of imminent collapse, only the 
requirements of subparts 2(i), 2(ii).2(iii)(III), 2(i.v) (except 
2(iv)(VIII», 2(v), and 3(iv) through 3(ix) of this subparagraph 
apply. 

(iv) In a facility being renovated, including 
n6nscheduled 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 
RACM 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!' (3S cubic feet) off facility 
components where the length or area could not be measured 
previously. 

(III) To determine whether subpart l(iv) of this subparagraph 
applies to planned renovation operations involving 
individual nonscheduled operations, predict the combined 
additive amount of RACM to be removed or stripped during a 
calendar year of January 1 through December 31. 

(IV) To determine whether subpart l(iv) of this subparagraph 
applies to emergency renovation operations, estimate the 
combined amount of RACM to be removed or str ipped as a 
result of the sudden, un~xpected event that necessitated the 
renovation. 

(v) Owners or operators of demolition and renovation operations are 
exempt from the requirements of paragraph 1200-3-11-.01(3). 

2 Notification requirements. Each owner or operator of a demolition or 
renovatio~ activity to which this subparagraph applies shall: 

\ 

(i) 'Provide'the Technical Secretary with written notice of intention 
to demolish or renovate. Delivery of the notice by U.S. Postal 
Service, commerc ial delivery service ( or hand delivery is 
acceptable. 

(ii) Update notice, as necessary, including" when the amount of asbestos 
affected changes by at least 20 percent. 

(iii) Postmark or deliver the notice as follows: 

(I) At least 10 working days before asbestoa st.ripping or 
removal work 'or any otner activity begin8 (such as site 
preparation that would bre~k up, dislodge or similarly 
disturb asbestos material), if the operation is described in 
subparts l(i) and (iv) (except l(iv)(III) and l(iv)(IV» of 
thi8 subparagraph. If the operation is a8 described in 
subpart l(ii) of this su~paragraph, notifica~ion is required 
10 working days before 'do~olition begins. " 
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(II) At least 10 working days before the end of the calendar year 
preceding the year for which notice is being given for 
renovations described in item 1(iv)(III) of this 
subparagraph. 

(III) As early as possible before, but not later than, the 
following working day if the operation i. a demolition 
ordered according to subpart 1(iii) of this subparagraph or, 
if the operation is a renovation described in item 1(iv)(IV) 
of this subparagraph. 

(IV) For asbestos stripping or removal work in a demolition or 
renovation operation, described in subparts 1 (i) and (iv) 
(except l(iv)(III) and 1(iv)(IV» of this subparagraph, and 
for a demolition described in subparts 1 (ii) of this 
subparagraph, that will begin on a date other than the one 
contained in the original notice, notice of the new start 
date must be provided to the Technical Secretary as fo~lows: 

I When the asbestos stripping or removal operation or 
demolition operation covered by this subpart will 
begin after the da~e contained in the notice, 

A Notify Technical secretary of the new start date 
by telephone as soon as poa. 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 start date. 
Delivery of the updated notice by u.s. Postal 
Service, commercial delivery service, or hand 
delivery is acceptable. 

II When the asbestos stripping or removal operation or 
demolition operation covered by this subparagraph will 
begin on a date earlier than the original start date, 

A Provide the Technical Secretary a written notice 
of the new start date at least 10 working days 
before asbestos stripping or removal work 
begins. 

For demolitions covered by subpart 1(ii) of this 
subparagraph, provide the Technical Secretary 
with written notice of a new .tart date 'at least 
10 working days ' before . commencement of 
demolition. Deiivery of updated notice by u.S. 
Postal Service, commercial delivery service, or 
hand delivery is acceptable. 
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III In no event shall an operation covered by this 
subparagraph begin on a date other than the date 
contained in the written notice of the new start date • .. 

Jiv) Include the following in the notice: 

(I) An indication of whether the notice is the original or a 
revised notification. 

(II) Name, address, and telephone number of both the facility 
owner and operator and the asbestos removal contractor owner 
or operator. 

(III) Type of operation: demolition or renovation. 

(IV) Indicate whether or not asbestos is present in the building. 

(V) Location and address (including building number or nam~ and 
floor or room number, if appropriate), street address, city, 
county, and state, of the facility being demolished or 
renovated. Description of the facility or affected part of 
the facility including the size (square meters (square feet) 
and number of floors), age, and present and prior use of the 
facility. 

(VI) Procedure, including analytical methods, employed to detect 
the presence of RACM and category I and category I I 
nonfriable ACM. 

(VI~) Estimate of the approximate amount of RACM to be removed 
fr,9m the facility in terms of length of pipe in linear 
meters (linear feet), surface area in square meters (square 
feet) on other facility components, or volume in cubic 
meters (cubic feet) if off the facility components. Also, 
estimate the approximate amount of Category I and Category 
II nonfriable ACM in the affected part of the facility that 
will not be removed during renovation or before d emolition. 

(VIII) Scheduled starting and completion dates of asbestos removal 
work (or any other activity, such as site preparation that 
would break up, dislodge, or similarly disturb asbestos 
material) in a demolition or renovation; planned renovation 
operations involving individual nonscheduled operations 
shall only include the beginning and ending dates of the 
report period as described in item l(iv) (III) of this 
8ubparagraph. Alsp 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 removal 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 ~irm. 

(XIII) Name and location of the waste disposal site where the 
asbestos-containing waste material will be deposited. 

(XIV) For facilities described in subpart l(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 RACM is found or category II nonfriable ACM 
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 descr;bed by this notification. 

(XVIII) The signature of the Owner/Operator and the date certifying 
that the notification information i. correct. 

(V) The information required in subpart 2 (iv) of this 'subparagraph 
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 RACK from a facility being demolished or renovated 
before any activity begins that would break up, di81odge, or 
similarly disturb the material or preclude access to the material 
for subsequent removal. RACK need not be removed before 
demolition if: 

(I) It is Category I nonfr iable ACK that is not in poor 
condition and is not friable. 

(II) It is on a facility component that i8 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 RACK and any 
asbestos-contaminated debris must be treated as asbestos
containing waste material and must be adequately wet at all 
times until disposed of. 

(IV) They are Category II nonfriable ACK 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 RACK is being taken out of the facility as a unit or 
in sections: 

(I) Adequately wet all RACK exposed during cutting or disjoining 
qperations; and 

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

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

(I) In renovation operations, wetting is not required if: 

I The owner or operator has obtained prior written 
approval from the Technical Secretary after his 
consultation with the EPA Regional Administrator, 
based on a written application that wetting to comply 
with this subparagraph would un,avoidably damll:ge 
equipment 'or present a safety hazard; and ' 

II The owner or operator uses one of the following 
emission control methods: 
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A A local exhaust ventilation and collection 
system designed and operated to capt~re the 
particulate osbestos material produced by the 
stripping and removal of the asbestos materials. 
The system must exhibit no visible emiesions 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 ~ 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 descr ibed in 
subpart 3(v) of this subparagraph. If stripped, either: 

(I) Adequately wet the RACK during stripping; or 

(II) Use a local exhaust ventilation and collection system 
designed and operated to capture the particulate asbestos 
material produced by the stripping. The system must exhibit 
no visible emissions to the outside air or be designed and 
operated in accordance with the requirements in 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 1s 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 gr<;lund and floor, not 
dropping, throwing, sliding, or otherwise damagi~g 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 OFt: 

(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 ahall remove facility components 
containing, coated, or covered with RACK as units or in 
sections to the maximum extent possible. 

(III) During periods when wetting operations are suspended due to 
free~ing temperatures, the owner or operator must record the 
temperature in the area contaioing the facility components 
at the beginning, middle, and end of each workday and keep 
daily temperature records available for inspection by the 
Technical Secretary during normal busine~s hour. at the 
demolition or renovatio~ aite. The owner or operator shall 
retain the temperature records for at least 2 years. 

(viii) ~o RACK shall be stripped, 1:'emoved, or otherwise handled or 
disturbed at a facility regulated by this 8ubparagraph unle.s at 
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least one on-site representative, such as a foreman or management
level person or other authoriz.ed representative, trained in the 
provisions of this regulation and the means of complying with them 
is present. 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 procedure.' 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 RACH 
during the wrecking operation. 

ex) If a facility is demolished by intentional burning, all RACH 
including Category '1 and Category II nonfriable ACH must be 
removed in accordance with this rule before burning. 

1200-3-11-.02(2) (e) Standard for spraying. 

The owner or operator of an operation in which asbestos-containing materials 
are spray applied shall comply with the following requirements: 

1 For spray-on application on buildings, structures, pipes, and conduits, 
do not use material containing more than 1 percent asbestos as 
determ~ned using the method specified in Appendix A, Subpart F, 40 CFR 
Par~ 763, section 1, Polarized Light Microscopy, as contained in the 7-
1-91 Edition of the CFR, except as provided in part 3 of this 
subparagraph. 

2 For spray-on application of materials that contain more than 1 percent 
asbestos as determined using method specified in Appendix A, Subpart 
F, 40 CFR Part 763, section 1, Polarized Light Micro.copy, 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 l.a~t 20 days before beginning 
the spraying operation. Include the following information in the 
notice: 

(I) Name and address of ownor or o~r&tor. 

(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 emissions to the outside air from spray-on 
application of the asbestos-containing material or use the methods 
specified by 1200-3-11-.02 (3) to clean emissions containing 
particulate asbestos material before they escape to, or are vented 
to, the outside air. 

3 The requirements of subparts 1 and 2 of this subparagraph do not apply 
to the spray-on application of materials where the asbeetos fibers in 
the materials are encapsulated with a bituminous or resinous binder 
during spraying and the materials are not friable after drying. 

4 Owners or operators of sources subj~ct to this subparagraph are exempt 
from the requirements of paragraph 1200-3-11-.01(2) (a) and (d). 

1200-3-11-.02(2) (f) (Reserved) 

1200-3-11-.02(2)(g) (Reserved) 

1200-3-l1-.02(2)(h) Standard for fabricating. 

1 Applicability. This subparagraph applies to the following fabricating 
operations using commercial asbestos: 

(i) The fabrication of cement building products. 

(ii) The fabrication of friction products, except those operations that 
primarily install asbestos friction materials on motor vehicles. 

(iii) T~e fabrication of cement or 
, ovens; - electr ical panels; 

partitions, and ceilings for 
devices for the molten metal 

silicate board for ventilation hoods: 
laboratory furniture t bulkheads, 

marine construction; and flow control 
industry. 

2 Standard. Each owner or operator of any of the fabricating operations 
to which this subparagraph applies shall 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 emissions 
containing particulate asbestos material before they escape to, or 
are vented to, the outside air. 

(iii) Monitor each potential Bource of asbestoB emissions from any part 
of the fabricating f .acility, 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 source of emissions. 

(iV) Inspect each air cleaning device at least once each week for 
proper operation and for changes that .1gnal 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 the formes) shown in Figures 
1 and 2 and include the following: 

(I") Date and time of each inspection. 

(II) Presence or absence of visible emissions. 

(III) Condition of fabric filters, including presence of any 
tears, holes, and abrasions. 

~IV) Presence of dust deposits on clean side of fabric filters. 

(V) Brief description of corrective actions taken, including 
date and time. 

(VI) "Daily hours of operation for each control devi"ce. 

(vi) Furnish upon request and make available during normal business 
hours for inspection by the Technical secret"ary, all records 
required under this subparagraph. 

(vii) Retain a copy of all monitoring and inspection records for at 
least 2 years. 

(viii) Submit quarterly a copy of the visible emission monitoring records 
to the Technical Secretary if visible emissions occurred during 
the report period. Quarterly reports shall be postmarked by the 
30th day following the end of ~he calendar quarter. 
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200-3-11-.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 epray-applied 
insulating materials regulated under 1200-3-11-.02(2)(e). 

1200-3-11-.02(2)(j) Standard for waste disposal for manu f actur ing, 
fabricating, demolition, renovation, and spraying 
operations. 

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

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

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

. -

(I) Mix control device asbestos waste to form a slurry; 
adequately wet other asbestos-containing waste material; 
and 

(II) Discharge no visible emissions to the out side air from 
collection, mixing, wetting, and handling operations, or use 
the methods specified by 1200-3-11-.02(3) to clean emissions 
containing particulate asbestos material before they escape 
to, or are vented to, the outside air; and 

(III) After wetting, eeal all asbestos-containing waste material 
in leak-tight containers while wet; or, for materials that 
will - not fit into containers without additional breaking, 
put material. into leak-tight wrapping1 and 

(IV) Label the containers or wrapped materials specified in 
item l(i) (III) of this subparagraph using warning labels 
specified by Occupational Safety and Health Standards of the 
Department of Labor, Occupational Safety and Health 
Administration (OSHA) under 29 CFR 1910.1001(j) (2) or 
1926.S8(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 so as to be readily_ visible and 
legible. 

• 
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(V) For asbestos-containing waste material to be transported off 
the facility site, label containers or wrapped materials 
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: 

( iii) 

(iv) 

(v) 

(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 operation., 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. 

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. 

Use an alternative emission control and waste treatment method 
that has received prior approval by the Administrator of the EPA 
and the Technical Secretary according to the procedure described 
in 120Q-3-11-.02(2)(k)3(ii}. 

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

2 All asbestos-containing waste material ahall be deposited as Boon aa 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 asbestos-containing 
waste material into nona~bestos (asbestos-free) material accord~ng 
to the provisions of l200-3-11-.02~6).: 

(iii) The requirements of part 2 of this subparagraph do not apply to 
Category I nonfriable 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 signa are visible. 
The markings must conform to the requirements of l20Q-3-ll
.02(2)(k)4(i)(I), (II), and, (III). 

4 For all asbestos-containing waste material transported off the facility 
site: 

(i) Maintain waste shipment records, using the form shown in Figure 4, 
and include the following information: 

(I) The name, address, and telephone number of the waste 
generator. 

(II) The name and address of the local or state agency 
responsible for administering the asbestos NESHAP program •. 

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

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

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

(VI) The date transported. 

(VII) The name, addre ss, and telephone numb e r 0 f the 
transporter(s). 

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

(ii) Provide a copy of : the waste shipment record, described in 
subpart 4(i) of this subparagraph, to the disposal site owners or 
operators at the same time as the asbestos-containing waste 
material is delivered to the disposal 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 . waate was accepted by the initial 
transporter, contact the transporter and/or the o~ner or operator 
of the designated treatment or disposal aite meeting the 
requirements of this rule to determine the status of the waste 
shipment. 
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(lv) 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 those efforts. 

(v) Retain a copy of all waste shipment records, including a copy of 
the wa~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. 

1200-3-1l-.02(2)(k) Standard for waste disposal for asbestos mills. 

Each owner or operator of any source covered under the provisions of 1200-3-
11-.02(2)(a) shall: 

1 Deposit all asbestos-containing waste material at a waste disposal site 
operated in accordance with the provisions of 1200-3-11-.02(5); and 

2 Disc~arge 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 waste from control devices in 
accordance with 1200-3-11-.02(2) (j)l or part" 3 of thi8 subparagraph; and 

3 Discharge no visible emissions to the outside air during the collection, 
processing, packaging, or on-site transporting of any aabest08-
containing waste material, or use one of the disposal methods specified 
in 8ubparts 3(i) or (ii) of this subparagraph, as follow8: 

(i) Use a wetting agent as follows: 

(I) AdequatelY mix all asbestos-containing waste material with a 
wetting agent recommended by the manufactu~er of the agent 
to effectively wet dust and tailings, before depositing the 
material at a waste disposal Bite. Use the agent as 
recommended for the particular dust by the manufacturer of 
the agent. 
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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 e.cape to, or are vented to, the 
outside air. 

Wetting may be suspended when the ambient temperature at the 
waste disposal aite ia lea a than -9. S Oc (15 OF), aa 
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 intervala, and records must be retained 
for at least 2 years in a form suitable for inspection. 

(ii) Use an alternative emission control and waste treatment method 
that has received prior written approval by the Administrator of 
the EPA and the Technical secretary. To obtain approval for an 
alternative method, a written application must be submitted to the 
Technical secretary demonstrating that the following criteria are 
mets 

(I) The alternative method will control asbestos emissions 
equivalent to currently ~equired methods. 

(II) The suitability of the alternative method for the intended 
application. 

(III) The alternative method will not violate other regulations. -

The alternative method ·.till not result in increased water 
pollution, land pollution, or occupational hazards. 

4 When waste is transported by vehicle to a disposal site: -

(i) Ha~k vehicles used to transport asbestos-containing waste material 
during the loading and unloading of the waste 80 that the signs 
are visible. The markings must: 

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

(II) Conform to the requirements for S1 cm x 36 cm (20 in x 14 
in) upright format signs specified in 29 CFR 1910.14S(d)(4), 
as contained in the 7-1-91 Edition of the CFR, and this 
subparagraph; and 

(III) Display the following legend 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 em (1 inch) Sans Serif, Gothic or Block 

1.9 cm (3/4 inch) Sans Serif, Gothic or Block 
14 Point Gothic 

Spacing between any two lines must be at least equal to the 
height of the upper of the two lines. 

(ii) For off-site disposal, provide a copy of the waste shipment 
record, described in part 5(i) of this subparagraph, to the 
disposal site owner or operator at the same time as the asbestos
containing waste material is delivered to the disposal site. 

5 For all asbestos-containing waste material transported off the 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 local or State agency 
responsible for administering the asbestos NESHAP program. 

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

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

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

(VI) The date transported. 

(VII) The name, addres s, and telephone number 0 f the 
tranaporter(s). 

(VIII) A certification that the contents of thia consignment are 
fully and accurately described by proper shipping name and 
are classified, packed, ~arked, and labeled, and are in all 
respects in proper 'condi tion for transport by highway 
according to applicable international and gov.ernment 
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: 

(I) A copy of the waste shiprnent record for which a conf irma tion 
of delivery waa not received, and 

(II) A cover letter signed by the waate generator explaining the 
efforta taken to locate the asbestos waste shipment and the 
results of those efforts. 

(iv) Retain a copy of all waste snipment records, including a copy of 
the waste shipment record signed by the owner or operator of the 
designated waste disposal site, for at least 2 years. 

6 Furnish upon request, and make available for inspection by the Technical 
Secretary, all records required under this subparagraph. 

1200-3-11-.02(2)(1) Standard for 
asbestos mills 
operations. 

inactive waste disposal .ites for 
and manufacturing and fabricating 

Each owner or operator of any inactive waste disposal site that waa operated 
by sources covered under 1200-3-l1-.02(2)la), 1200-3-11-.02(2) (C), or 1200-3-
11-.02 (2) (h) and received deposits of asbestos-containing waste material 
generated by the sources, shall: 

1 Comply with one of the following: 

(i) Either discharge no · viaable emisaions to the outside air from an 
inactive waste disposal site subject to this subparagraph; or 

(ii) Cover the asbestos-containing waste material with at least 15 
centimeters (6 inches) of compacted nonasbestos-containing 
material, and grow and maintain a cover of vegetation on the area 
adequate to prevent exposure of the asbestos-containing waste 
material. In desert areas where vegetation would be ~ifficult ~o 
maintain, at least 8 ~dditional 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 asbelltoll-coqtaining 
waste; or 

(iv) For inactive waste dispollal sites for asb.utos tailings, a 
resinous or petroleum-baaed dust suppression agent that 
effectively binds dUllt to control surface air emissions may be 
used instead of the methods in subparts l(i), (ii), and (iii) of 
this subparagraph. Ulle the agent in the manner and frequency 
recommended (for the particular asbestos tailingll) 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 Buppression 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 
(32B 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 

, (tI) 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 least equal to those 
specified in this subparagraph. 

Legend 

Asbestos Waste Dillposal 
Station 

Do Not Create Dust 

Breathing Asbestos is 
Hazardous to Your Health 

Notation 

2.S em (1 inch) Sanll serif, 
Gothic or Block 

1.9 cm (3/4 inch) Sans Serif, 
Gothic or Block 

14 point Gothic 
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Spacing between any two lines must be at least equal to the 
height of the upper of the two lines. 

(ii) Fence the perimeter of the 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. 

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

4 Notify the Technical Secretary in writing at least 4S days prio; to 
excavating or otherwise disturbing any asbestos-containing waste 
material that has been deposited at a waste disposal site under this 
subparagraph, and follow the procedures specified in the notification. 
If the excavation will begin on a date other than the one contained in 
the original notice, notice of the new start date must be provided to 
the Technical Secretary at least 10 working days before the excavation 
begins and in no event shall excavation begin earlier than the date 
specif ied in the original notif ication. Include the following 
information in the notice: 

(i) scheduled starting and completion dates. 

(ii) _Reason ~Qr disturbing the waste. 

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

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

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

(i) The land has been used. for the disposal of asbestos-containing 
waste material; 
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(ii) The survey plot and record of the location and quantity of 
asbestos-containing waste disposed of within the disposal site 
required in 1200-3-11-.02(5) (f) have bean filed with the Technical 
Secretary; and 

(iil) Tbe site is subject to 40 CFR 61 Subpart H, as contained ln the 7-
1-91 Edition of the CFR. 

1200-3-11-.02(3) Air Cleaning 

fa) The owner or operator who uses air cleaning, a8 specified in 1200-3-11-
.02 (2) (a)l, 1200-3-11-.02 (2) (c)2 (ii), 1200-3-11-.02 (2) (d)3 (iii) (I) IIA, 
1200-3-11-.02(2) (d)3(iv) (II), 1200-j-11-.02(2) (e)2(ii), 1200-3-11-
.02(2)(h)2(ii), 1200-3-1l-.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 fabr ica or 11 m3/ min/m2 (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 f t 3/min/ft2) 
for felted fabrics is allowed for filtering air from 
asbestos ore dryera; and 

(iii) Ensuring that felted fabric weighs at least 475 grams per 
square meter (14 ounces per square yard) aud is \t least 1.6 
millimeters (one-sixteenth inch) thick throughout; and 

(iv) Avoiding the use of synthetic fabrics that contain fill yarn 
other than that which is spun. 

2. Properly install, use, operate, and maintain all air-cleaning. 
equipment authorized by this section. Bypa.a devices may be uaed 
only during upset or emergency conditions and then only for 80 

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

3 • For f a b ric f i 1 t e r co 11. c t ion d. vic. a in 8 tall. d. aft. r 
January 10, 1989, provide for easy inspection for faulty bags. 

Cb) There are the following exceptions to part (a)l: 
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1. After January 10, 1989, if the use of fabric creates a fire or 
explosion hazard, or the Technical Secretary determines that a 
fabric filter is not feasible, the Technical Secretary may 
authorize as a substitute the use of wet collectors de8igned to 
operate with a unit contacting energy of at least 9.95 kilopascals 
(40 inches water gage pressure). 

2. Use a HEPA filter that is certified to be at least 99.97 percent 
efficient for 0.3 micron particles. 

3. The Technical Secretary may authorize the use of filtering 
equipment other than described in parts (a)l and (b) 1 and 2 of 
this paragraph if the owner or operator demonstrates to the 
satisfaction of the Administrator of the EPA and the Technical 
Secretary that it is equivalent to the described equipment in 
filtering particulate asbestos material. 

1200-3-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 startup date preceding the effective 
date of this revision, shall provide the following information to the 
Technical. Secretary 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 deliverE!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 
exist;ng\ source has previously provided this information to the 
Technical Secretary. Any changes in the information provided by any 
existing source shall be provided to the Technical Secretary, postmarked 
or delivered, within 30 days after the change. 

1. A description of the emission control equipment used for each 
process; and 

2. If a fabric filter device is used to control emissions, 

(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 .pun, and 

If the fabric filter dt!vice uses a felted fabric, the 
density in g/m2 .( oz/yd2 ), the minimum thickne. s in 
millimeters (inches), and the airflow permeability in 
m3/min/m2 (ft3/min/ft2 ). 

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

(i) A brief description of each process that generates asb8stos
containing waste material, and 

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

(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 informati.on 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 
reportin9. 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: 

Ca) • Ei.ther there must be no visible emissions to the outside air from any 
active waste disposal site where asbestos-containing waste material has 
been deposited, or the requirements of subparagraph (c) or (d) of this 
paragraph must be met. 

(b) Unless a natural barrier adequately deters access by the general publiC, 
either warning signs and fencing must be installed and maintained as 
follows, or the requirements of sul?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 lJuch a manner and location that a person can 
easily read the legend; and 

(ii) Conform to the requirements for Sl em x 36 em (20" x 14") 
upright format signs sp&cified in 29 CFR 1910 .145(d) (as 
published in (7-1-91 Edition» and this subparagraph; and 

(iii) Display the following legend in the lower panel with letter 
sizes and styles of a 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 

Sp~cing between any two lines must be at least equal to the 
height of the upper of the two lines. 

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

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

(c) Rather than meet the no visible emission requirement of subparagraph (a) 
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,e material that has been deposited at the aite 
during the operating day or previous 24-hour period ahall: 

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-basedo 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 dus~ 
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 <al 
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) • 

fe) For all asbestos-containing waste material received, the owner or 
operator of the active waste disposal site shall: 

1. Maintain waste shipment record~, using the form shown in Figure 4, 
and include the following information: 

(i) The name, address, and telephone number of the waste 
generator. 

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

(iii) The quantity of the asbestos-containing waste material in 
cubic meters (cubic yards). 

_ (iv) The presence of improperly enclosed or uncovered waste, or 
any asbestos-containing wasteOmaterial not sealed in leak
tight containers. ~eport in writing to the Technical 
Secretary by the fololowing working day, the presence of a 
significant amount of improperly enclosed or uncovered waste. 
Submit a copy -of the waste shipment record along with the 
report. 

(v) The date of receipt. 

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

3. Upon discovering a discrepancy between the quantity of waste 
designated on the waste shipment records and the quantity actually 
received, attempt to reconcile the discrepancy ~ith the waste 
generator. If the discrepancy is not resolved within IS 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. 

Cf) Maintain, until closure, records of the location, depth and area, and 
quantity in cubic meters (cubic yards) of asbestos-containing. waste 
material within the disposal site on a map or diagram of the disposal 
area. 

(9) Upon closure, comply with all the provisions of 1200-3-11-.02(2)(1). 

(h) Submit to the Technical Secretary, upon closure of the facility, a copy 
of records of asbestos waste disposal locations and quantities. 

(1) Furnish upon request, and make available during normal business hours 
for inspection by the Technical Secretary, all records required under 
this paragraph. 

(j) Notify the Technical Secretary in '",riting at least 4S days prior to 
excavating or otherwise disturbing any asbestos-containing waste 
material that has been deposited at a waste disposal site and is covered. 
If the excavation will begin on a date other than the one contained in 
the original notice, notice of the new start date must be provided to 
the Technical Secretary at least 10 working days before excavation 
begins and in no event shall excavation begin earlier than the date 
specified in the original notification. Include the following . 
informat+dn in the notice: 

1. Scheduled starting and completion dates. 

2. Reason for disturbing the waste. 

3. Procedures to be used to control emissions during the excavation, 
storage, transport, and ult.l.mate disposal of the excavated 
asbestos-containing waste material. If deemed ' necessary, the 
Technical Secretary may require changes in the emission control 
procedure to be used. 

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

1200-3-11-.02(6) Standard for operations that convert asbestos-containing 
waste material into nonasbestos (asb.stos-fr~e) material. 

Each owner or operator of an operation that converts RACM ' and asbestos
containing waste material into nonasbestos (asbestos-free) material shall: 
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(aJ 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 informationt 

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) Description of waste feed handling and temporary storage. 

(ii) Description of process operating conditions. 

(iii) Description of the handling and temporary storage -of the end 
product. 

(iv) Description of the protoc'ol to be followed when anal,yzing 
output materials by transmission electron microscopy. 

3. Performance test protocol, including provisions for obtaining 
information required under subparagraph (b) of this paragraph. 

4. The Administrator of the EPA or the Technical Secretary may 
require that a demonstration of the process be performed prior to 
approval of the application to construct. 

(b) Conduct a start-up performance test. Test results shall include: 

1. A detailed description of the types and quantities of nonasbestos 
~ m'aterial, RACM, and asbestos-containing waste material processed, 

e.g., asbestos cement products, friable asbestos insulation, 
plaster, wood, plastic, wire, etc. Test feed is to include the 
full range of materials that will be encountered in actual 
operation of the process. 

2. Results of analyses, using ,",olarized light microscopy, that 
document the asbestos content of the wastes proces.ed. 

3. Results of analyses, using transmission electron microscopy, that" 
document that the output materials are free of asbestos. Samples 
for analysis are to be collec~ed as 8~hour composite samples (one 
200-gram (7-ounce) sample per hour), beginning with - the initial 
introduction of RACM or asbestos-containing waste material and 
continuing until the end of the performance test. 

. . 
4. A description of operating param~te~s, such" as temperature and 

residence time, defining the full range over which the process is 
expected to operate to produce nonasbe.toB (asbestos-free) 
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materials. Specify the limita for each operating parameter within 
which the procesa will produce nonaabeatos (aabestos-free) 
materials. 

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. Monitor input materials to ensure that they are consiatent 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 aamplea 
(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 asbeseos-free or disposed of as asbestos
containing waste material according to 1200-3-11-.02(2)(j). 

Cd) After the initial 90 days of operation, 

1. Continuously monitor and record the operating parameters 
identified during start-up performance testing and any subsequent 
performance testing. Any output produced during a period of 
~deviation from the range of operating conditions established to 
ensure the production of nonasbestos (asbestos-free) output 
materials shall be: 

(i) Disposed of as asbestos-containing waste material according 
to 1200-3-11-.02(2)(j), or 

(ii) Recycled as waste feed during process operation within the 
established range of operating conditions, or 

(iii) Stored temporarily on-site in a leak-tight container until 
analyzed for asbestos content. Any product material that is 
not asbestos-free shall be either diapoaed of 8. a.bestos
containing waste materiAl or recycled as waste feed to the 
process. 

2. Collect and analyze monthly c:omposite sample. (one 200-gram (7-
ounce) sample collected every B houra 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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te) Discharge no visible emissions to the outside air from any part of the 
operation, or use the methods specified by 1200-l-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 informations 

1. Results of start-up performance testing and all subsequent 
performance testing, including operating parameters, feed 
characteristics, and analyses of output materials. 

2. Results of the composite analyses required during the initial 90 
days of operation under 1200-3-1l-.02(6) (c). 

l. 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-l-l1-.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 
a~ -least 2 years. 

(g) Submit the following reports to the Technical secretary: 

1. A report for each analysis of product composite samples performed 
during the initial 90 days of operation. 

2. A quarterly report, including the following information concerning 
activities during each consecutive 3-month period: 

(i) Results of analyses of monthly product composite sampl.s. 

(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 proc1uct. produced during a period of 
deviation, including ~hether it was recy~led, disposed of as 
asbestos-containing waste material, or stored tempor ar i 1 y 
on-site until analyzed for asbestos content. 
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(tv) The information on waste disposal activities as required in 
1200-3-11-.02(5) (f). 

(h) Nonaabestos (aabestos-free) output mnterial i. not 8ubject to anv of the 
provisions of thia rule. Output materiala in which aabeatoa ia 
detected. or output materials produced when the operating parametera 
deviated from those established during the start-up performance teating. 
unless ahown by TEM analysia to be asbeatoa-free, ahall be conaidered to 
be asbestos-containing waste and ahall be handled and diap08ed of 
according to 1200-3-11-.02(2}(j) and 1200-3-11-.02(5) or reproce.aed 
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 

(,rime of) Fugitive Observed 
Date of Inspection Source (Yes I No) Daily 

Inspection Also Indicate Designation Corrective Operating Inspectors 
(mo/day/yrJ (a.m./p.m.) or Number Action Taken Hours Initial. 

. 

. 

. 
\ 

. 

. 

RB/F12B1234 
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Fiqure 2 

AIR CLEANING DEVICE INSPECTION CHECKLIST 

1. Air cleaning device designation or numbers 

2. Dates of inspection: 

3. Times of inspection: 

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

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

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

7. Other signs of mal-
functions or potential 

O malfunctions? 
(yes / No) 

8. Describe other malfunctions or signs of potential malfunctions. 

-
\ 

, 

9. Describe corrective action(8) take~. 

1O. Date and time 
corrective 
action taken 

11. Inspected by: 

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

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

/F1271234 
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REVISI~ 1, 92 

FIGURE 3 

miNESSEE DIVISI~ OF AIR PCUl1l'I~ cnma. 
N:7l'IFICM'ICN OF ASBES'1'OS DEHLITICN CIt Rm:JIJATICN 

I. Type of totificaticn (O-Orig. R-Pevise:i c-cancelled) 

II. Facility lnformatial (Identify o..ner, A:rroval. Cb1tractcr, ~) 
, ! 

J\ddress: 
City: State: Zip: 

Tel~1 
JetDva.l O:::ntractor: 

h:k!ress: 
City: State: Zip: 
o::ntac:t: Telepx:ne: 
Other q;erator: 
1ddress: 
City: state: Zip: 
o::ntac:t: TelE!};ilone: 

lII. Type of Operation (D-OErTO. o-ordered DaTe. R-Flen:7.r. E-arer. J8x:JV.) 

rl. Is Asbestos Present? (Yes/No) 

v. Facility Description ( In::lude 9..tilclin;J Nare, NLnter and Floor or Jb::rn JUrt:er) 

kldress: 
City: state: Zip: 
Site I.cx:ation: . 

Total 59. Ft. , of Floors: Age in Years: 
Present Use: Prior Use: 

VI. Prcc:ecrure and lmalytical Method Used to Detect t:m Presen:e of Asbestos Material 

VII. ~imate JIlro.Int of Asbestos 
In W:lr1c Area lncludirg N:nfriable Asbest:cs Material 
1. Jegul.ated 1tCM to be Jeroved JV\CH Itt To Be JWroved To .Be I8n::IYe:1 Units of 
2. category I 1tCM tot JWroved To Be Hea.surarent 
3. cate;pry II 1D{ Not Jeroved Pmcve:1 cat I cat II cat I cat II Unit 
Pi;eS lnFt Inm 
SUrface Area SQFt Sqm 
Vol MOi Off Facility ~ .. ::" ..... 0lFt OJm 

VIII. Scheduled Dates Asbestos ~ Start: ?:I!plete: 
Scheduled Dates of Preparatial 
Days of Week: (Circle) Ml SUn M:n 'l\Je Wed 'lbl Fri · Sat IbJrs of Day: 

IX. Scheduled Dates Dero/Ferovatial Start: o::izplete: 
x. Description of Planned Deroliticn or Penovatial Wx1c, Hethod(s) to be Used: 
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WJISICN 1, 92 

XI. De9c:ripticn of Nx'k Practices an::1 Engineerin;l o:ntrols to be used to Prevent Bni.ssiaw of Asbestos 
at the DErroliticn an:! Pen:lV'aticn Site: 

XII. Waste Transp?rter fl 
Name: 
1ddress: 
City: state: Zip: 

TelE!flp1e I 
waste Transp?rter '2 
Name: 
Jld::iress: 

____ ~Ci~ty~: _________________________________ ~: Zip: 

XIII. Waste Disp:>sal Site 
Nate: 
Io::aticn: 
City: state: Zip: 
Telephone: 

XIV. If DErrolition Ordered by a Governnent !tgeD?Y, Please Identify Below: 
Name: Title: 
Authority: 
Date of Order (!f.VDO/IT): Date Ordered to Begin (l+S/OO/IT): 
For Ps'lo·;ations 
Date arxi H:::ur of Drergency (ltVoo/IT): 
Description of the Sudden, t1nexpec:ted Event: 

Explanaticn of Eo..: the Event caused unsafe o:n::litions or W:uld Cause Equiprent Danage or 
an ~l~ Finan:ial a.u:deI'l: 

XVI. Desc::ripticn of Procedures to be PbllONed in the Event Asbestoa is FQmd or Previously N.:nfriable 
Asbestca Material Becares CN'rbled, Pulverized, or ~ to Po..der. 

XVII. I Q!rtify that an Individual Trained in the Proviaicns of 'lhi8 Jegul.aticn (40 aR Part 61, 
SUbpart H) Will be Cb-Site ~ing the Darcllticn IX ~ticn Available for In&pecticn Durin;l 
NomIal 9Jsiness 1b.1rs. (~M'ID. N:MMBER 20, 1991) 

(Date) 

rJIII. I Q!rtify "lhat the ~ Infomation i.e 0Xre::t. 

Signature of CWler/Operator (Date) 

t Q:nplete::1 ~ by u.S. Postal Service/Cl::J'rrIerCial Delivery Service or Hand Deliver to: 
Tennessee Air Polluticn o:ntrol, 9th Floor, L " C Annex, 401 01w:ch street, Nashville, Tennessee 37243-1531.· 

n071235 
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INSTRUCTIONS 

Waste Generator Section (Items 1-9) 

1. Enter the name of the facility at which asbestos waste is generated and 
the address where the facility is located. In the appropriate spaces, 
alBo enter the name of the owner of the facility and the owner's phone 
number. 

2. If a demolition or renovation, enter the name and address of the company 
and authorized agent responsible for iJerforming the asbestos removal. In 
the appropriate spaces, also enter the phone number of the operator. 

3. Enter the name, address, and physical site location of the waste disposal 
site (WDS) that will be receiving the asbestos materials. In the 
appropriate spaces, also enter the phone number of the WDS. Enter "on
site" if the waste will be disposed of on the generator's property. 
Enter disposal facility permit number. 

4. Provide the name and address of the local, State, or EPA Regional agency 
responsible for administering the asb~stos NESHAP program. 

5. Indicate the types of asbestos waste materials generated. If from a 
demolition.or renovation, indicate the amount of asbestos that is 

Friable Asbestos Material 
Nonfriable Asbestos Material 

6. Enter the number of containers used to transport the asbestos materials 
listed in item 4. Also enter one of the following container codes used 
in trans~orting each type of asbestos material (specify any other type of 
contai-ner used'-if not listed below): 

DM - M.etal drums, barrels 
DP - Plastic drums, barrels 
BA - 6 mil plastic bags or wrapping 

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

s. Use this space to indicate special transportation, treatment, storage or 
disposal of 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 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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Transporter section (Items 10 & ~l) 

10. & 11. 
En~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 materiala as listed on thia 
waste ahipment record for transport. Enter date of receipt and 
signature. 

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

Disposal Site Section (Items 12 & 13) 

12. The authorized representative of the WDS must note in this space any 
discrepancy between waste described on tnis manifest and waste actually 
received as well as any improperly enclosed or contained waste. Any 
rejected materials should be listed and destination of those materials 
provided. A slte that converts asbestos-containing waate 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 comt:leted copy of this form. The WOS 
must alBo send a completed copy to the operator listed in item 
2. 
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Figure 4 
WASTE SHIPMENT RECORD 

GENERATOR 
1. Work .ite name and mailing addre •• OWner'. name OWner'. telephone no. 

2. Operator's name and address operator'. 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 quantity 
No. Type m3 (yd3) 

8. Special handling instructions and additional information 

9. OPERATOR'S CERTIFICATION: I hereby declare that the contents of this consignment · 
are fully and accurately described above by proper shipping name and are 
classified, packed, marked, and labeled, and are in all respects in proper 
condition for transport by highway according to applicable international and 
government regulations • 

. 
printed7type name " title Signature Month Day Year 

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

printed7typ~ name " title 
, 

Signature Month Day Year 

Address and telephone no. 

11. Transporter 2 (Acknowledgement of receipt of materials) 

Printed7type 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 aabetos material~ covered by this 
~anifest except as noted in item 12. 

Printed7type name " title Signature Month Day Year 

F1291234 
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Further, I certify that these rules are properly presented for filing, a 
notice of rulemaking hearing having been filed in the Department of State on 
OCtqber 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 IDe this the ~ day of ~~ 
~9~. 

My commission expires on the j(P ~ day of 
. , 

All rulemaking 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, Chaptel:" 5. 

rule aking hearing 

t of St~t and 
, 19 • 
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rules set out herein were proper}?,' 
will become effective on the / 7 , 

secretary of 

By: 

filed in 
day of 

the 
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Al-6-'O% . ............. -For lhe i'llfINN' ,,( Ihi. 
(hapcer: tlltA) ''C_'lICIiq'' \haII_n ullllm.llia .. 
(ew • f&!lft! price. 1ft. commiuioa. or pits 01 what~..,. 
•• ure. 10 COftliruct. erect. aIIer or repair. or haw con· 
OI,uaft!. ermft!. al.crId. or '«!'airftl pan or all or aft, 
.. ruaur~. or pma.c worll 01 Ulili.y (Or an, fta.ur~ Of 

.:haracler .. ha. ___ er. includin, rail, ••• mulUCipal 

..... 11.. "a'ef <urrI' .Yllnnl. _na,c .nd dra •• 1t 

.. .,.cm.. ~ft\. kxlll and claml. caMI.. • .... UtI ... 1 
';orll •• 01 an)' hi"'way. road. bridce. or <ifni ..... OIrue· 
lu,e Of prCtjecl. where .he COlI o( lhe complcled "Ofk. 
or o( di((CfCfllpro;..:ts.nder a tin,le COft.rxI. equal .. " 
_W<h ... ftI .... I;"~ .1IouMnoI dollar< 15:'.11111. """idcd 
.haI .hi< oki' .... ion <hall _ ;". .. uok ;lr .... im.'. ." 
cn..-. d,lIr (i(tmed b,· .he liIaae Ikla,d u( 1'_ 
(or I .• nd SUf\e.-on .~ .... 1) r_ .... ;al in.CfIN its lhe 
,., .. ~, .~I he'lhe "'uleo ...... ~1 (ee r ... I'fCIQrin, rlan, 
a .... 'f'C\;r .. -aaM_. _' ....... ;IN """""I;moI • .,.Ii.w) 
enainftfin, servicn. .ha. il. u<ual a"hile.,ural u' 
en,inenin, w"ices. or both. and Ihey .hall "'" ~ liahle 
ror any Other r_. licenws. or a .. eo.men ... lIher Ihan 
Ihow pro-ideeS b, .he I .... of Ihc !ila.c ur TennnOft; 
p,o-ided Ihal when an a,chOlm. en.,nee,. 0' land 
• u,veyor receiv ... an addilional rft ror nn"loymftl. or 
di,mion or labor. he .haU tot considered aI a con" ... ,o, 
.. ilhin the purview or .hil chartcr: provoded (unher Iha. 
toIely Ihc purchase or ma.trials or sublcl.in, of wparale 
contraclS (or varioul p/Iaws or a~s o( Ihe .:onOlrU(· 
.ion bv 1M archOlm or en,inen on ~(( OIIM (tWftCf 

"'all be considcrld normalarchilmural and en,ineerin, 
servicn. howcver. .he supervilion. ,urtrin.cndence. 
ovCf<eein,. dirtclin, or in an, manner allumin, charlt 
or .uch PUrchaw or sublcttin, shall ~ cOMiclered "con· 
lIac.in,. ". 

C8' H"",cver •• he lerm "c""tractin," thaII nOt ... 

eluded: 

Ii. 5ubconllaClin,. unleu • Wbcolu'lICI in
voh'cs: 

IA, Firl), lhousand dollars IS50.ooo. or more 
or ~ricaI worll: 

18) Fi(.), lhousand doIIan IS5O.ooo, or_ 
or ",u",bin, work. or 

Ie. Fir.)' .housand dollan IS5O.ooo, or more 
or hcalint. ~lilalinl or air condi.ion
in._II. 

Tennessee 
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Iii, UndMallin, in _', .:oun.)' or residcncc 
ocoItI)· '0 conOlrUCI rc<icIenee< Of dwcllincs 011 
pri ••• c ",oren, 'or lhe ",,,,tOW or rc<ale. ir 
'u.:h coun.y ha •• ",,,,,,lallon ar \i'l,. lhou· 
.. nd ItII'.OOO, '" Ie .. ao:cordin, 10 the U.S. 
(:m.u' or PoroulallOn ,.r 1'111/1 '" ~n~ ",b<c • 
lllIenl rederal 'm<U' . 

12. "ConlfaCIor" .h.1I mcan .nr moon. Orm. or ':Of· 

ror •• ioft who enp,"'" orem .0 en'.1t in conlrxlin,. 
IACIo 19761Adj. 5.1. ch. In. 1; 1977 ...... 101. I: 1977. 
ch.406. I: 1910 IAdj. 5.1. ch. 6Sl.l: 1981 ...... 199. I: 
T.e.A. 6%-60%: ACiI 191% IAdj. 5.1. ch. 737. I.. 
6%-6-IOl. Ucnw n~ ... _.I-Rfto""' .f n..
by.~ tIMI''''tW.-CaMII An, penon. Orm or 
corpora. ian m,a,ed in conlraClin, in Ihis Slale <hall ~ . 

,equired 10 submil evidence .hal he is qualified 10 
enp,e in conlractin, •• nd "'all ~ licensed as herein. 
arlet provided: i. shall ~ unla .. rul ror In)' penon. Orm 
or corflOr.lion 10 enple in or orrer 10 cnp,e in con· 
Ira"in, in Ihe 'I.IC. unleso .uch 1'Cf""'. Orm or cor· 
flOral ian ha.. been dul~ licm<ed undr, Ihc "fovi~ion. or 
Ihis .:h."ler ••• hereinarler pfo,idcol. ,'nr pcfwn. Orm • 
or ca'fIOralion en,l.ed in .:onlla"in •• includin, .u,h 
penon. Orm. or corporal ion lhal mpln in 1M con • 
SlfUCiion or reoidmcn or d"'cllin,. con'lfuCied on 
prj'·.le p,opert)' ro, Ihe purpose or rf'ale. lcaw. tenl. or 
.ny Other ~tnila, PUfllO!lC wll ~ required 10 <ubrnil 
e-idence lhal he is qualified 10 en'afe in conlfaCIin, 
andior buildin, •• nd ~h.1I ~ licrn<ed. .. <hall ~ 
unla.rul ro, .n)' penon. r,,",. or corrorllion 10 enp,e 
in. or oreer 10 cnl.,e in con.ractin, or buildin. a. here. 
inabo-e dncribed. unless ",ch penon. O,m or corpora. 
lion ha' ~ dul, licensed under Ihe ",ovisiono ',-f Ihis 
charter. 

IlMAI NOIwilhSlaadin, .he ptO'i<ionl or <tlbdi.ioion 
laM I '. any penon. Orm. or chur .... lhal o .. no propen" 
and COftlllfuaS Ihneon \in,te rnidencn. rallll buildin., 
Of Other buildin,s (or indi.-idual use. and nOt ror resale. 
lease. tenl or Other titnilar PIIfIIOW. is ncmpt from .he 
tequimnenlS oflhis chapter. 

18. E.uept in counlies wilh • popula.ion or nOt In.. 
lhan _-en hundrftl _.)'_ I""" .. nd OM hun
dred Ihineen Im.lIll Of _ leu lhan Ihfft hundrftl 
nineteen ."""sand ti. hundred Iwen.)'.rIVe I) It.W' nor 
morc .h.n Ihrft hundrftl nineteen Ihousand seven hun. 
drftl Iwm.y·Ove U 19. rut both accordin, 10 the 19110 
rednal census or any IUbtcqllen. rednal ._. a per. 

, 
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lOtI • t\nft ..aRId ill IUIIcIMsioft la"%)CAI IIIaII _ 
IIIalIe __ diu _III applicuioa I. a pmIIic ro_ .NCr a lift .. NIideftce • ....,. 1\01 _naa -. ..... 
_II, lin'" NIidnce -.1Iift a pmad 01 _ fll,ar. 
Then ....,. be a mur •• blc praumpc_ rhar ~ per. 
lOtI CIt' linn illlm41 10 COMIrucr (CIt' 1M INftIOM o( 
make InK. mil. CIt' any oe~ similar 1IU/'paM il -. 
rhall _III appIicuiM iI ... (CIt' a pmM 10_ 
lInaa • sill", midenee CIt' I( mClft IlIan _ III sill ... 
teslden.:e IS cocurrucrcd willlill • period o( _III year. 
No proYision o( lhis IIIbdM1ioft sIWI be _rued 10 

• aI& ... IM deliairiM o( 1M won! "COIIIrKliIIl" as dcf' .... in, 6%.10%. 
III Noellwidlllaftdini IIIbc1irilioaa CII and f2l. die 

Iio:nM 0( an!, .....-. rIta • ~"CIt'1*Uioa IicaIMd as a 
......... ,'OIIlrKI. 011 Match 19. 1916. tIIaII_illue ill 
(_ unlillM narunl ~iM 11Ierca(. 

Ibl CUftlncu mrtred wo by • pcr'IOII _ ... is Iicfttaa 
by rM boatel sllall ~-Iarfy yar. IIIaI sucla pcr'IOII is limIs
cd by 1M srare board rClt' licensin. ConirKIOl1 and lhar 
1M board is ~ulllOrized 10 metYe ~"Omplalnu malke 10 
_II person' i prolc:ssioMl ~"OIIdUCI. 

ICI "n~ unlicensed fCMnI COIlIrao:tClt' ~~ .", 1M 
prowisions o( Illis .:1\aIK ... sIIaJI be pmnillcd In • ,'OlIn 0( 
lQuir!' 10 ,_ ... actual doaunenled a __ 0II1!' upoll 
• show.n. o( cIar and _ ... neiII. proo(./Acu 1916. ell. 
1Zl.ll: 19T1. ell. 9.1 I: 1919. dI. 39. 17: 1910. ell. 6S2. 
I $: T.C.A •• , 6%~: Acu 1916. ell. tU. I 1.1 

6%+11)1. ~ ~... 'dM.-\.' TIl .... is 
cn:ucd a sr.le board (CIt' 1iceftI"'1 COIIIrKlon. lIerein
a(l ... called 1M "board." TIle board sIIaJI be _poted 
o( _en 111 _ben. ar .... _ o( Illis lIumber sIIaJI 
be • SIIIICotIlrKlCIt' ift prim, witlliM 0WftCf. ar Ieaf_ 
III o( IIIIS IIl1mber slIaII be • collrractClt' acti~dy mppcl 
III 1IoftMtNI1din •• and _ III o( Illis lIumber sIIaiI be • 
perlOfI_'" il 1\01 enppcl in rM busiftcu o( comractin. 
ill uy COWIIY o( rhis ale. TIle oellet _ben 01 die 
Mud sIIaII be COIIcraaon as dcfIIIcd in 6%+loz. all 0( 
...... sIIaJI ha ... 11m! acrheIy -Pled ill said ___ . -•• ,..,..or_ ...... r_IU",an_"...... 
r_ISS . _ .......... _'%)--.01_ 
lINn! .... be,........, .... _ ........ 01 
rile_I. 

1111 All 1U1tMq_ ~ 01 sucaaor 
--.rs IIIaII be ...... ", • ...--ar die ........ 
01. ~ _.,. ~ ill • .., ... 
_ proorided by dIiI cIwIpc ... (Acu 1916 (-'4;. 5.). 
ell.. m. .: 1979. ell. ". 2: T.C.A.. 6%-61)1.1 

6 
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6%.105. Q.MndM" --..-T_Y_ 
___ ........ -\ •• EacII_ber o( rile board sIIaJI be 
ar .... I_ly.n ... 1~ll'CIft o( .. ' and o( lGOd m«aI 
,1Iana .... EacII __ sIIaII be o( nmpiad trMCIiIIc 
ill lIis bnIIcII 01 1M _IrKlin. busineu: prowiclcd. 
......... lhar 1M proorisioas o. Illis Wftlenee IllaU 1\01 

~y 101M _ber who is _ enpeed in IIIe busillCSl 
o( COIIIrKliII .. 

Ibl The I ....... oIl1W111t1cn sIIaJI be (CIt I __ 

,.... UId su","" 10 IIIaI die 1_ of • leal ._ 
___ .... npire IKtI Doc...-. ll. 

IC' I. __ 01 "" ........ _ • ,.".. vi • 
_ber 10 _his rull .... 1Iis _,1aaII be .... 
JIOilllcd 10 Ilia .-,.ired .-. I!adI _INc ... iIoW 
ower a(Ier llIe cxpirariM 0' lais 1_ lllUilhis __ 
sIIaII ha ........ duly appoin&cd and qualm ... 11_ 
cia sIIaII 0CC1II ill IIIe board (CIt' an, _ •• 1Ie _ 

sIIaII be ruled by qIIIaIIN_ 0( IIIe 10---. 
lell TIle ._ ., _ aI\l' _ oI,lIe 

board (CIt' o(rOCtal _1IOl1OCl. _ RlP'ICnC'Y or "(III 
1IC11ect IJ( dillY. ,Acu 1916IMi. S.I..-IL 12:.. ~: 1m. 
~II. ,.. l: T.C.A. 6%~.' 

6Z+106. c .... lbM., ...... I_-V..: ..... ,.. 
....... -l.epI .... _.-ca' Exll member of Ille 
boatel ",.11 ~we •• -enirtCal, o( aOPOilllmeni (RIm I" • 
....-. and bcf' .. ""erinl llpon 1M lIi",blatlC o( IIIe 
dillies o( Ills o(r ...... IIIaII lile willi Ille occm.,., of tr.le 
... ,_--.& oaaa o( omcc. . 

Ibl No _ shall be dipblc (o~ IPI*1I1111C111 01\ ."e 
board _ ... docs not ar .lIe lime "old all II!laPln'll 
licenM 10 oponle as a COllltaCtClt' IInder 1M ,lIapcer: 
prooridcd. howner. IIIar IIIe ~i11ons o( Illis WI'IICftCC 
,1Ia1l_ .ppIy 10 .ppatI\llMIIl o( I mcmbet' ""0 .,., Ia. 
is 1\01 permi",d 10 be enptcd ill Ille bllSlMSS of con. 
lractint i:I ally counly o( lhis srare. 

Ic' TIle boanI. CIt' an, commitl" 11Ierca(. tIIaII be en
lilled 10 IIIe _ o( 1M allotftC!' 1CftIt:I1. CIt' Ille IqaI 
..,.,._ o( Ten_. in _-.- _illl 1M aI(aift 
o( IIIe board.IAcu 1916 lAd;. C.1. dI.1Zl. 6: 1m. dI • 
,.. ~ T.C.A. 6%-606.1 

6l.1CJ7. a:....... 6oIcMe.-TIle dina., o( I'" clift. 
sioII 0( rquiarfWY IIoiMrds in llIe dcput_ 0( ~ 
_ ..... daipIft. sIIaJI_ as a«IIti ... dirtaOl'. 
and sIIaII JII'OWtdc all ~ ... (IIDaioas (CIt' llIe 
IIoenI. IAcu I"'. cia. US. $; 1IICId. C. Su". I~. 
7J11.!I IWIIIiuM. 711l.19): Act, 191% IAdI. S.1. Q. 

631.2: 19T1IAdj. S.1. ell. •• lD: T.C.A. 6%~.1 
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~IOI • .,..... ... .... s.L-Cal TIlt ...... 
.-at ...... 1M po-. 10 !NIl. __ II)o-IawI. naI.s &lid ,...ioIIs. _____ ..... 1M"'" o(T_ 
IS It sIIaII ..... bal. IUbjcllO IIM/Iul aoprowal of 11M 
_0''--. 

Cb. TIw board sIIaII adotII •• fOt Its ... _. TIlt 
Mal sIIaII ha •• IIICIwft 1M ...... ao.nt fOt UcaIIinI 
CO'"rac1Ot1. SIal. of T_" &lid IIw __ 
dirtaOt VIall ha-. ewe. dial,. UId CUIIody , ......... 
IAcU .,'6 CAd,. 5 ... en. au. 9: T.C.A. 610409.1 

61 ... 101 ..... ~ •• 'I lIE 
-cal TIlt boud sIIaII _ ia 1MUM'J. MaIeII. May. 
luly. SIope..- lAd ~ fOt 1M """'* of 
lrusaaial \IIJsiMsL 

cbl AI 11M 1MUM'J ...... , of nell ,..,. 1M ...... 
sIIaII cI«I orroccn lIICIudial • ~ __ .:IIaInUa 
and WCfft&l7. 

leI Spe\.'I&I_inp o( 1M boArd sIIaII be IIdd M well 
IIIIIft IS 1M board ma, "",,,Ide. 

Id. Four I.' _ben VIall ~-'IIUIC a q~1II .1 a 
boanl IIM-CIIIII. 

lei Due 1I000:e of n.:h _1111 and 'he "me UId !KacC 
lhereof .hall be ... en _h member 111 well_ncr .. 
IIle Dylaw. ma' pn:I\lde. 

III Ea.;Il member of 'M board \hall NCCi-e nn, 
doIw. ,S"'.OOI per diem fOt each _alii .":,,,aII, M' 

,,""cd. IAcu 1916 I Adj. 5.1 ... 11. au. 10: '''' ... iI. ". 
.: T.C .. " . 61"10.1 

U+IIO ......... 0( ...... ___ r ... ac-. 
-,:al TIw "«IIII-C clirtaor IIIaII keep a rqiicer of all 
apphcanll fOt "cCft~ ...... anl of adI. dacc of ..,.,aica'lUll. name ... ualirocalloftl. place of bIIIiftcu. place of 
rnMlcnce and whclher licCftw WIS .,.,.,cd Ot refuled. 

II,. TIw book, and replier of Ihe boud IIIaII be 
,."rna fa..'1C C\odctIcc of all _en rcconIcd IIICmtL. 

I" A rower """'"1 1M _ and place of bulieal 
and r...omce of cadi IiRftICd __ sIIaII be 

~ ",. lhe __ dinerOt of 1M boArd dlllillC 
. . lhe _h of JaawIry • __ .... d II •• ~ cd,.., &lid 

,haU !Ie w ............ ..., U (6) _IK; well _ 

,llaIltoc pntIIcd '" lhe bNrIl, die ..... 0( wIIidI sIJaII 
he pan of 1M ~ orlhe .... IIoerd, .. ,..,...... 
"..,.JQZ. and • copy IMiIalIO &lid ..... 011 rue '" 1M 
dirk 0( __ ........... .,. - ... ~ •• 
lIalC .... 10 __ IraIId _. &IdIicc& ... 

....... CA.cu "'6 (Adj. 5.J. ell. m. I I: I .... CAdj. 
5.1. ell. 651. I: T.C.A. 61""., . 

• 
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6Z"'''I. ~ u4 .... I •• d .. TIUII. 0( 

.....-C.,ClI.u,- ..... 110 be IicmMd IS'_ 
1_ fOt IIIiI _ .... .all. Wftll" waliCla 10 

1M boenI .. well f_""'..-nllad '" 11M ...... 
aDd sIIaII flll'BllllIIM boud _Il an .rrlda"" IUIiJca 111M 
11M acrpIicaM II _ curmWy fNrlomunl MY _. 

lioft _II whftc lhe _ of his O;OIIIrac1 acwdI 1_,,,_ lhouiud doIIan CW.OIIO). TIle appIica&ioII 
,1laII be _PMiCd by ... applicacioQ fft OIf _cal,. a_. doIIan cns.OOI. 

c%) If. &C/IIIicIIIioft is taIIIaa., 10 .......... ,.. 
.M ..,.,.... sIIaII be .. I .... 10 ...... _.,,_ 10 
dctcmaine hill quailtlcalionL 11Iis e.<IUIiuIiCIa .., be 
wrinm uwUOt oral. n. ...... ....u be _lid 10 
.:tIarIC acII appIicur ...... Iioft f •• _IO~ 
11Iin,.1I .. dollars CSlS.OOI rOt acIl wnc ... U4I0t oc.a 
ClWIIiM&iotI. 

1" If 1M mulls of lhe ___ of an, appIicut 

.1laI1 be .. lilfKlOty 101M bo8nI. tllen il UWI iIMM to 
the appl ....... 1 a .'Crtillcalc auclloNllI, 1_ appIicua eo 
opcruc as a COftlractOt ill Ihia IIMC. nw IIoJnl thaII 
"atr Ihr.-at COftSlru.:liotI dauorlCaClOIII U4I0t 1M 
.pcaalIY dau.r__ ill whlCll the applicant is 
qualiroed 10 maqr ill as a o:atIIrac1Ot UId fOt nell 
~llSlIrlQl_ sIIaII liII Ihr IIIOncury IilllllaUOlI1 1 __ 

u dftermined .", ehe bo8nI. 

C.' Whmcwer any applicaat is acMwd 10 a.,..., 
before 1M ....,d fOt All _'l1li1_ and failllo apoar 
II lhe "' ......... eiRM and P'Ke wilholil _af,,1I1 lhe 
boonl • a- dIrcc III days III act-UICC. IUCh appIicut 
VIall pay aft additional f. of 1_,·Ii-e IIoIIars 
CS%5.001 before bcinc mcIIal .... fOt _ioft. Co 
Ihc ",em of failure 10 appear fOt "",_,011 01\ Ihrer 
wparacr oc:casiOIIs. • ""' allPCicac_ and fft SIIaII be re
quired. 

Ibl( II TIlt boArd sIIaII pramulaacc rules and rep'" 
liofts whicll eIIalllisll uaif_ enema 10 .-. ~ 
by lhe boud of II .. acncnI COIIIInaaion clulir_ioos" 
~, cI ... diealiOllI. and _.., IiIniIa&ioIII ... 
quind by wbIctioII C.IC't. fI'O"idal. ........ IlIaC 11M 
boord sIIaII ..... cIircraioury ___ , .. iIldiwidui 
_ 10 .... f' IIICIl criNria fOt _ AeIIIiI:uc if die 
pooIIIic 111ft, and welfare dIOrty,.. ___ .... fica. 
...... if!hc IIoMS f ........................ .... 
em __ ,-,.,.. IIICIl FIIodUlcarioll. 

11) n. enema 10 .... 1IIisIwd '" 11M bOIIrd IMII .. 
dude. ... _ be ...... 10 •• Ia .. of rcf_ rr-. 

t 
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pac .'Iienl or empioycr 01 llIe aopIic:aM AI wei AI a 
rlllaftClal _emml 01 I lie 1IIPIicu1. 

ell Ir an alllllicut req_ a -.ry IimitaliCMI 01 
paler INa _ millioa tIoIIIn .SI.GI».IIIOt ......... 
.. ul "alCtnCftI oIIali be awilal ucI atlellnl 10 ., a 
I ... ~ publio: ao:.'OUnlant or .. 'ftllroal PUblic: _ 
lanl. 

.41 The rinanaaj .ralCftlCnt 01 an, applicanl No 

quftlln. a tnOfIClafF limltalion or one nIiUioe 
ISI.UW.OUOI or las \I\aII be cil,," rC¥icwcd or allllilnl 
by :II licenocd public a,:countanl or .. -mirted PUblic: ac. 
_ant. """' ..... ~. lhalille bawd .... ,. ill ill 
d;"'TClton. reqUltC IIIe rinandu "atCtnCN ur JUdI an apo 
pfio::ant 10 be "'-1'11.-1 atlellnllO by a --..... public: 
aL'CUUlllant or .. -m, ..... public aL"COUntant. 

10:1 TIle iuuance ., IIIe bawd or a cmiRcatc or ~ 
aUlllonzin •• 1Ie lio:cnlCC 10 enPIC i. an, pncraI _ 
.. ruo:tion cIaUIrlCatiaft(sl 01 conlracti... sIsaIl _ 
aU11!orilC IIim 10 m,. ill l-eftl,·r_ .1IousanII1IofIan 
IS%3.OIlDI or !!lOre (I( clcctrio:al. plumbill •• or heatill" 
.mlilalill, or ~r conditionin •• ork ulliess lie is aIIIIi-
1I0nall, li ... clIscd in ", .. -II .peciaU, o:lusirlCalion. 

Idl A .:onlractor ma, bill on a conua.... NII"",n • 
• ork in oa_ claullicallOlIf" 01,," INa IIIe oncCSI ill 
.11 .... 11 lie L\ licensed ir and onl, ,r ".tell work is ,nallen,u 
or WpplctncnlU 10 llIe perrormance or work ,n -1IICII1Ie 
IIIi&:enscd loenpac. H_. such coiu_ .. or shaII_ 
;A1ua11, pctIarm under \&ICII .. -anlraL .. IWCIII,·live IIIou
-and oIoClan IS%3.oool or more or work in an, _ 
cmcral .:oMlruo:tlClfl or .,..-iaI1, o:aau.rlCation unlcs.\ lie 
.. lio:ImMd in _h o:la.o.irlCatlCMl. 

Icl(lI Upon applicat_ or M, itldmd .... who •• 
formerl, a acncral panner ,n a dis.\OI¥Cd partnership. 
Ihe board shul Iransler 10 _h ,ndividualille IiceMc 

• (ormerl, held ., tile partnership upon a Showin. lhat: 
IA'~The 1ll1Ii ........ _ • acncnI penner- in a dis

taIo'n1 part~h,p: 
fB, The tndiWtual has ......... to or paler dIM 

llIe ISICU 0' IIIe panMl'Sllip ............ .". .-
, lIat_1S or llIe 1IIPIicu1: and. 

10 All liaIIiIiIiII 01 1M IIU1ftCfIIIiII _ ..usr .... 
JIIGr .. difIC .... __ •• be _eClat by tlwj"'~ 

(ZI The '-"' Ior~""'" ~ ....... 
lea 1 rcc or ten dofIan (SIO.IIIIt. 

fJ) T1Ic itIdmd ........... -.. "'Irutler CIIfti ... 
inclw same _ AI~ _6:+112. lor ..... 
caurteatcs. 

10 

21.03.5 
.. 911lfB 

(OUt The IIaMS llaalllrana'er. u""" application and 
,.,.... 01. r. 01 1ft doIIan (SIO.OCII • .,.., pro
prinonllip or partncnhlp .hich .ubMqucnll, iMw. 
.,.... u a T_ corporadoa. 11M license ronncrt, 
held ., __ lIfOIIriftorship or panncnlup 10 IUCh cor· 
poral_ upon • show1l1, lhat: 

(AI The orrlCcrS or dirco:ton or manqcnwm o( IIIe 
CotIIGrat_ were IIIe _ncrs or manaacn or IIIe pro, 
prinorship or partnership: 

(8, A cotIJ or IIIe COrporal~.·~ .. hVln 1I.u'Deft rw 
wilhlheboutA; 

(el 'tkfIVI .................. __ IIy in 
aooIIlI ..... wtdI rlw ~ 

101 The ""Of'IIOIII- lias e.ets ...... 10 or araacr 
.han tile _, or Ihc propnaonlllp or panncnftip. and 
&. colllcnad ., ._ Slat_II or 1M applio:ant: and 

lEI Aliliablllllcs or lhe ", ___ onhip'or IIat1I1crshIP 
_etc "'I"rted pnot' 10 incorporu,oHt or .. til be '"l1rted 
by the ~~allon, 

III The board .hall develop an ADPlio:l"on ror such 
".Ifer 01 1 ... cnM .. 1I1Ch tIIaIl not e«cnI _llIpa,c '" 
Ien.th, 

cJ I The ~orpora"on >hall rCO:OId IIIe lran.rer cer· 
lir ...... c .n Ihc ..amc manner .. proolClnl in 6Z-6-IIl. (or 
or ....... .:auiio;IIU. I ..... " 1916 IAdl. 5.1. ~h, '2:. 11: 
1m • .:ta. 101.1: I"''''. dl. -. 1: 197'9 •• '11. ''''. ,: 1980 
lAd;. 5.1. ~h. ,,2. !. J: 1 .. 1 ........ ~'. I. J.~; T.C,A, 
6%41%.1 

6Z+II%' ~ ef ""IRnM ef ~" ... -cal 
I II An, per-. Ihus NCIi¥in. a o:mirlCat. o( liccmc. or 
any _u llIcrecrf. rrom llIe board >iwl ranhwifll hao. 
n recorded in IIIe ol'rlCC o( the COtInty ctcrk of lhe .:oWlt, 
or in I lie orrlCC or llIe corrcspandin, orr .. -cr or IIIe munici· 
pUk, in _Itich he is mpacd _ business. ucIthe dalC of 
IIIe -am. shall be ~ thereon: howc¥cr. no 
licensed conlractor workina under lhe III~ ", 
either a Iicaacd ardIitccr or cncinccr shall be required 10 

ftICOI'd wiIh 11M _" dcr\ or ~ otrlCiaL 
(l, The dcrtL or tIM l"",o",iMc ~ oIrldai 

thall be !Mid a ree or _ dollat ISI.OO) ror ..--.. 
uid anir ....... 

(b, U .. iI llIe IicaIM is mordcd.. llIe holder 11IeNo' 
.... _ CMI'CUc M, of llIe riplS .... "" ..... 11Icreia _rerred. .... in _ ... a-.c ia _ so -*d 
within thnI (3; _III r_ ...... 01 ___ ....... 

'*---"" 
II 
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Ie. TIM -, cIftt ol CKII ~ ot I'" ..".... 
priM. _1IicipII olflci8l tII.a It..., ill • IIaoIIIO be pro. 
..... fot I'" ,..,... • __ ... oll'" aniIlc:ue 
ol ..... ___ " ..... 1 .... _ .... _. ol CKII 

and I'" dace oll'" ncotdial. 
Idl TIle cmifio:ale of Ie-and u, _ .. IlIenof 

<ftaIl be reconled .. 1If'OW .... ift acII _, ... -llicla 
11M _nICIot cq.qn.n '"--1I-,llIel_ oldM 
license Uft"'" well COIIlnlClot b llanl wpao.iMd ." 
allier. liceftM'd &rdtic ... or ............ IAceI 197' CAd;. 
5.1 • .:II •• %:. I): 19711Adj. 5 ... dI. ".. I. :: ..... -. 
"~I 1971 lAd;. 5.). CII •• ,.. U. U: 1979. dI. Tl, I~: 
T.C.A. 61 .. 13., 
61+11'. ___ ., ................. -A ..... 
_ IianM cwar_. 10 ,.... an, aninc. ..... 
~ Of ftMiIaled ..... , be lUlled wbjea 10 dM 
NIls and ........... oll'" boud.IAcu 197' IAdI. 5. .. 
ell. m. 14: T.CA 61 .. 14 •• 

61 ... 114. ~ ....... ., ........ -TIM is
_ of • cerur_e of licenw IIIaII be "*- lhal 
Ille 1IenOft. firm. ot corpotaIion ..... Ilwrftft .1 m
lided 10 &11 11M nl/lll and PI'I".iqa of a Iiaftsed ~ 
InlClot _1I.1e 11M IicenM _Ill un_ked or una. 
pired; pro"lCIed lhal suclI contraaot IIU put his pm."" I .. and rwonIed .... cmiflcac. of IicenM ill K. 

--- ..... 61+111. CAces 197' IAdj. 5. .. CII. m. 
U: 1971. CII. 406. I: T.C.A. 61 .. U •• 

61+1 U. C ...... 1 ... ,.._ ..... -C0f1lllft. 
--ot pan~ _,enPl't ift .... buIi_of~ 
cracein .. .".,.,.... ...... _ II) of Ille priacj ..... ol 
IUcII CIIf1Iot'Uioa or '*' ..... ~ is in ~1IIe cIIarIe 
of IUcII buta-. if I"" COfIIOI'Mion or ~ill ill 
licensed .. IMrein nquirld of _raccotl. lAces 1916 
(AdJ(S." CII. m.. I': T.C.A. 61 .. 16.. 

61 ... 116. ~ ., ----. ....... -C.I C_ 
line.. o( ......... apire _ Ille .... ., olille 

" twelftII -" f ......... jq ...... ot -... IIId ..... --...... -............ ........ 
C" •• ---.., .. wf( __ • lIlY u.. .... Rdc __ -,r ...................... -. 

wfIodI dM ..... .., ..... ---.. ..... c.c. be 
....... npanol.., ......... _-..... ..... . 
.... ... odMr .... iII(.,.... as dM 1IoMI.., .. 
quift and " 11M .-,- ol • (a ol lifly ....... 
1S30.00t 10 11M _ .... _ oll"''''''' 

lZ 

." 21.03.6 
9111fIJ 

Ce) TIM IIoMI .... _ ..... lIlY --a .... 11 .... 
........ lIIiafaaory ........... dM ........ .... 
111"-- _ due 10 I ....... Of _, of jq CCM.a. 
........ iapaljcia fot ............ ,... i( ......... 
_ Ii&bIe fot IUcII w. 

Id) II sMII be .... dUI, of 11M caeevtiw clincIot 10 
_If, " .... ....,. pa-. IicnMd 1Icma .... o( Ille 
due of npencioe of Iris anilicu. o( ~ and Ille 
- of fa NqIllNl (ot ill _ .. fot _ II) r-: 
lUCIa -a IIIaII be IUiIed a! .... __ ca ia .... 
_ 0( IlIe ... 0( apencion 0( .... emir_ •• 

C.) TIle f ... lo be ...... f_llIe _al 0( .-or_ 
o( .... afl .... _ ........ --.._ 
paam 110--) f_ -* _II .. frKrioa of • ~ 
dla! S-r- f_ -.t .... ,...; proorocIecr • ..........,. 
lhal 11M IIIUIIII_ fee fot I cldaJed _aI 1IIaI1_ a. 
~'ftd I ..... I'" nonnaI fft. . 

en No _~ ... be ..... r .... 10 ~ a 
_al ....... _1Mn M IIu been 1ft de(aull 1ft -olrini 
-'111 11M lIf'OWooioftI of IlIiI c"'lIIer for. penOd of _ t I) 
1CU'. and In _II ...... 111Ie o:o_or. 1ft 0'" 10 qual
if, under 1M Ia-. dI&II make a new lPoIiea.,oft as 1ft I'" 
.:aM of I'" 1--.-. of I'" on ...... licenw. 

1 n TIl. boanI sMII pr_ulpc. rules ud rqulaclOftI 
-lliell nclblisll uftlf_ mien. 10 .... ft'II Ille ,..,iew 
and "'jUilIMIII o( 11M am-" COftIIrucllOft .:tauereca. 
1-. ....... , dwllicuions. and moMIaIJ 1i_1I_ 
of caar_ of ___ IIid! arc .uttc\ '0 mteWal '"-

I'" ~ SudI enlma ................... for 
idenli(rinc lhow IicenMa ....,.,.,.. (or _ .. wtIo 
ma, nquire a puler depee oi tcr\IIlft' '"- 11M boanI 
lhan usuaI.IAcel 19761Adi. 5.). ell. W. 17: 19'". CII. 
Q. 4: 1979. ~11. St. 6: T.C.A. 61"11.1 

61 ... 111. Cftdftaw ...... I.,.... ... __ ... 

-- ...." ...... -Any ~"IftirlClle of license 
iwoed ." IIIe selle boanI fot licenlinl COftlraceon 10 u, 
perWft ... ill an, bfancII of Ille ....... Mft1ce of Ille 
Uniced Scaus. _ ... hm:aller enlilll or is called iIIo 
.... --a. IIIIaII IaYia ill (ull f_ and etf ... INIIIl 
_CI) ,.. af_1IId pa-. illIaIclIItled fro. ui4 ..... 
_ .... sMII be Mjcllo _ .. a! ........ ." Ille 
.-,- ., I'" .. nual (. ICC _ ia Illis dlapcer. lAces 
197' lAd;. S ... dI. C. I.: T.C.A. 61 .. 11.) 

61 ... 111 •• I ' ., , 'I.".' ..... 
-.-CIMII w.....- aay .--. I1na. ot ~ 
Ii .. dullllO ...... bftII ....... ot ia; .... "law .... 
...a..-. ~aICJ. fraud. diiIIoMR ...... 

• I 



Tennessee 

u4IOf miIcoIIdua ill 11M pnaicc of -U'KUaI oe IIw 
pen of III' ~. nna. Of ~ 1imuftI1wft· 
uadcr ......... Ilk wit ........... c:IaaII in UIJ of IIw 
.. 'VUftS of -.I ill I __ ..... -- judpwIM 
Ihcrtoft tuCII .. -oun ma,. as a pen of itl dccrft Of ..... 
_ .. IUCI\ .:aM. r...aU IIIe catif_. of Iocmw uftIMr 
-'"eIl wdI .. _raaClt' is CIPCRI ..... 1M 1_ of .... 
afCIf'ftaICI _ ...... 

e21 II sI\aIl bot 1M dUI)" of 1M clerll uf 1M COUll 10 
_If,. 1M na .... ". _ector oi 1M board ui _11 --. eb, TIw Iouanl ma,. ___ ~ Ioo;cmc 10 an, prnoMI. 

.irm • .,. ~urrur~""', ,,/Iuooc Io.;~ 1Ia, Ioccft _uLaa. 
pnl¥ided aU 1M _ben of 1M boatd \"01. 1ft fa .. or 
_11 reiuuaIIce rOf _ 1M boatd ma, deem IIIrr .. 
cimt. 

tel TIw ~ dttCCIOf sI\aIl illltMdialcll' _ if, 
1M MI:fCIatl' 0( IIU. and 1M elerll of _II (OUIII, 11\ 1M 
lIac •• of any ~oc:a&_ of a liceftse or III. flftSl_ or 
a f~olled Ii.:Cftse. 

edl Th. board ,1IaD 1Ia ... Ille power 10 ~oIle CIt' WI
pend any license CIt' renewal IfUlled b, .. fClt' any of 1M 
reasons waled ill IIIislCCl_. CIt' for a fallur. 10 o~ 
Ih. lerml and .. 'OnclillOlIl of an, license or fCMWai 
",Ulled unclcr llac pra""10ns of Ihil ~lIapeer or an, 
byIa_l. ruin CIt' rqvIaciofts &dapeed Of promulaated b, 
it a. IIfO'-.ded itt 62-6-101. or (or a violu_ of 1M lentil 

of an, license. 
eel TIw board IlIaD ill aU CUCI before Ilanlll an, 

eIlaracs apal\ll a COllltao:lOr. fum"" a -""Cft cop,. or 
I". ~1Iar1CS apallll 1M acaaecI. Includinl _icc of .... 
IUnc and place -Iwrc 1M cllatlcs ... 11 bot hcard. and ..... 
rnsonablc opporlullil" fOf 1M acaaecI 10 bot II"WIII 
and offer an, evidence lac ma" -,111. Th. acClllCd shall 
M ... I"e rilill 10 an auClfllC1 ir M 10 daua. 

en' The affltmuM _e of a majoril, or 1M lIOanI 
IlIaD bot ft«CII&I1I' 10 _lie Of IUIIICIId a liceftw Of 

renewal. 
ell T1w baud ...,.1'Wf_ 10'" Of _ ..... 

10 M,...-..... -....- r.1K' 01 f __ 
.. 1IIIi1,. Iadr at ...... " . . « .......... 
_II rcptd 10 aptIIicaI_ 0( Iie.- ... _ .. --. 
lion or a (don,. and u, oclwl' COftduct wl\idl ~ 
IIIICS improper. rruadulolM Of dilMMlc daIiq. Of 
orioIuioa or .... __ (A.cU 19'7' eMj. 5.1. ell. m. 
19: 1m. eIL._. ,: 19'71 (Mj. 5. .. elL 191. I: T.CA 
62"1'" 

I. 

21.03.7 
. 91111B 

62.+11 •. ~." ...... _ ............... .. 
........ -4al All ardItlcu M4 ftlP-s \IICIIDIina 
p&us and ,peaf __ fOf _1110 bot -..:ted illlIw 
_ •• Of wIwft 1M __ 10 bot done ia Iocu_ ill IIw 
_. IlIaD iIlcIudc ia Ilwir -uaioa 10 Itiddcn. and ill 
IIIar q,cafIQlionI. a CGP1 0( IIIia eMpeer. or IIIdI par
lioN Illcrcof. as arc cIccmed IIICnI&fy 10 CIOft<I'CY 101M 
in ... _ bidcMr wINther Mis. midul of litis ,,_ or 
_. and _1Nt1Ml • IicIauc lias botcn ........ Ilia __ • 

IIIe i.l_ lhal il will bot -.ary ror IIl1a 10 sIIow 
___ of ..... botr_ his bid is COMiIkred. 

(bl The ardIICCI 01 ma- IlIaD cIirCCI IlIaC 1M 
IinaM -ocr. ~ due. aod lhal ~ or 
ela .... ic .. ioot &PIII,..1 101M bid. appear Oft eM 
~~ .... bid. OC ..... IM bod shaII_ 
bot oPI'Md. 

eel AlcllicftU. cnaiaem. and awwdina _ ........ 
public and privue. (adilll co ~ I .... ___ ., .. 
dlapcer IlIaD bot pmaIiJed ill IN __ net .. UIJ 

pcnGft uacIcr 62.120 wlto ~I a bid rram a penoa 
."0 IS _ licmsccI ill accordance willi .... pro<riliofts· o( 

I"is eMpeer. eAcli 1976 eAdj. S.,. ell. IU. :0: T.C.A. 
62~. 1 

til ·""!\). , .... ,.,. , .... iaI&' ..... -t;o1 ,\n~ _". 
lirm or ''Of"IIOtae_ who CftPies CIt' ofren 10 CftPle ill 
"otIltaClllIl - .. """I a license as requited by Sectioll 
62 ... 10). or .110 VlOlatcs eM lerms and conclilions 0( 

an! """_ or _allf&IIlCCI "" llac loud punuanl to 
III" dlapccr. shall be .... 10 a r_ or _ leu ~ Ii~ 
lIu""",, cIoIlan IS~.- _ .... Ieft paaIlIIIO-.) 
or tM lOCal "'OlIlfacc CIt' bid _III. _hicllevcr is 
IralCf. 

(bl AD, pcnoa. lirm 01 eDf"llOfMion -Ito ~ a bid 
ill aces. or Iwml,·livc t"""lUld dollars eS23.ooo1 (rolD 
a eOllitaClOf .110 ilnoc Iiccftscd. _ilh .~e elassi
flC&&iotu and suffociatllllOllClary Ijnucacions. in accord
__ willi 1M lIfO"isions or IIIU cIlapeer. shall bot liable 10 
a nne o( _las ,ban _ UIOuund doIIan (SI.oooI nor 

!110ft diu n .. c lhousalld doIIan eSS .0001. 
eel No ofrleial or llac _e odlCt lban o( llac [)cpa"

I\IC'III or Traasponacioot. IX M, poIilic:allubdi .. ision or 
11M _. IIIaIl iuuc a pmaic or __ CIt'Il ordcT 10 

..., ~11wfC(_.IO.....-.ria--..ucNea 

... ~ IIoIds a u.._ ••• ___ • 
propriMe clauir_ioM .ad w(f..smr ~ IiIRiq. 

lioftI. ia ac=niancIr willi IIIe ~ or lhill cI\aplcr. 
AD, well ofrlCia! orioIuilla lhis wblCaioot sIIaU lie lUll
jcCl 10 ~ r_ of _ leu diu _ Illousand 4oI1an 

" 
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RULES 
.OF 

Tennessee 

TENNESSEE IIOARD FOR UCENSING 
GENERAL CONTItAClORS 

CHAPTER INIGoI 
UCENSINC 

TAIU: OF CONTEN'tS 

~1 •. OI Alllllicalion f. ~ 
0610-1 •. 02 Comidcnlion of Alll'licaliaftt 
~1 •. 03 Special MMiftp 
O6IO-I •• Ot Si.nalura Oft Ucaaa 
0610-1·.05 R~nc u-. 
~1 •. 06 RciaIIaa_ 0I11MIid ~ 
~I • .ar RcpaW 
~I·.OI au,. of Addtis.. Ollinn 
~1·.09 CIIanJc ia Made of ~ 
~I •. IO Rmewal of L~ 
~I •• II Joinl Vcnlura 
~1 •• ll General and SpeNll, Clulirecaciaftt 
~I •. IJ M~ Lillliwiaftt 
0610-1·.1. Req.,1 f. au,. of <.1asaiflQlI_ • 

limll.ion 
~I •. I' R~icw ancS Mjlllll'ftCftl of CLuoirocal_ 

and Moncwy Linliwion 
~1 •• 16 Ouclinc 0( CIaIIirocaao. 
~1·.11 REPEALED 
06ICJ.1.... Unla_ful IiddlnC 
~1·.19 Ci_iI PenaIcia 

O6ICJ.I •. OI ",...... f. a..-.An, .lIIIIicalion for 
a Iicmsc as a COIUracaor sIIaII be ICCOIIIpUicd by: 

la, I non.rcfundable fcc illille _nl esublislMd ill 
TenftCSscc Code A_ed Scaion 61.,,1; 

Ibl rcfmncc. from u an:IIiccct • encinccr. buill. -_erial dealer. _. and puc dial( • 
former anploycr; 1114 

{el • QUCllioMaire f_ ~C nn.-. IIII\IIpo 
IIICIII. 1114 allCrilBcL 

~I •• O% C ........... ., AU" tl. 
{II AU appIica&ioas for ___ will br ___ .. 

IIIe I'CIVIat __ 0I11Ie ...... S..:II --.. JIIaII 
be held ill NuII¥iIIc. T-. in die -a. 01 
J ... ...". Matdl. ~. July, ~ 1114 No ber; 
pnMdtd. a.ow-, dIM die IIoetd -.y cIIuIe IIIe .... 
lion of -"'II • iu di.ocraioL AIIIIIican&s will,.... 
adeqllllC _ice of ... , lUCIa ...... 

It 

,.21.04.1 
9111fB 

m AI ad! I'CIUIar _i .. lilt ..... will ___ 
.,..,icMionJ -IICII ..... been PI'OPCrl, _pleted aM 
ftI:IIiMd in die Oflb of IIIe loanS by IIIe I_liall 
ClIIIM cia, 0I1IIe ~ _III. 

fl' AaIIIIicanU _ill be _irltd of lilt dalC .IIm Illey 
sIIaII appear befon lilt Board f. collSlClcta&_ of IlIar 
..,.,.ic:elionJ "'" iacIi-idual "'OIIOIIn. 10 en .... in 
-inc as • sole ptOCIriafWllli" ""'" aopar per. 
-U, before IIIe Board and c:anno. l18_c rcpracn' •• 
lion. If die ..,.,.ic:enc iJ a pan"'"/"" •• leu( _ of IIIe 
panncn JII&II ..... before IIIe Board. If IIIe aIItIIic:eIII 
iJ. COI1IQfaIiOII. an ofr_ or __ II. powcr-of. 

IIIOIMY 10 ....- IIIe -... .... .aII&II ...... 

O6I9-I·.OJ ~ MIetIoop. Special -iftIS of die 
loud ma, be held II &lie can of IIIe C/IIInIWI -11m re. 
qUCII_ .by II leu( dine m Board mcmben. 

~1·.Ot SIt-I- .. a..-.. TIle 1i,lIIIura of 
IIIe CI\airmuI and Scm." of lilt Bow \h&II be alr\a. 
ed Oft oripnal and renew. anlr_ of I~ 

~I·.OS ....... __ ...... A duplicalc cm.ncacc 

of I~ .., be "" ... by IIIe Board uOOft recapi of I 
.rillal ..... ~icd by I fee of 1m dollars 
{SIO.OUt. 

0610-1·.06 R.I_I 11=" ., I...... ~. An, 
licaM _IIic1\ IIu ~ in-alicl bea_ of failure 10 
-" &lie Iiccaw in accordancc -itll TCA ~1011 
61.111 ma, be reiftsuled _itllin OM {II yar from tile 
dale of isJuancw UIlOll wbmiuion of .. "" .aopIicaIlOft 

and fee. 

0610-1·.07 ........ 

0610-1·.01 au.. ., A.w- • Ofncen. A liccnscc 
111&11 _if, IIIe Omee of IIIe 80aIG in _nllll, _ .. IIin 
IIIin, {lO,cIa" of .III, cll8n1C of .address or {in IIIe cue 
of • COf1'IIRlionl omeen. 

0610-1·.09 au.. ill ... .,...--. 
{I, Whncwr 1I 1IM\-VU1l IicenICll as • canl,aaor diuohe, _ f ___ of &lie ~ip .,.... 

funllcr IIIIdmlIIIc COIIIfaI:tiat w- rlli ......... 
pIica&iOft will' IIIe loud and naivin •• 1icuIc. 

el, In cae of • 1IICfICf. purclluc by _1ICICII1IoIdcn 
ofllle -;om, Iatcn.s •• ~liotI pufWUIliO. 

IIullrupccy ~ or any ~ion cnpced in 
eontnainc. IIIe Corporaaion sIIaII...uc wrillCn appIica. 
Iiaftt 10 die loud and 0tIcaia a ... IicCIue before fur. 
Iller lIIIIMn&Itinc COftlfllC1in •• 

19 
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~I •• IO ............. Aa7 ~. r .. Of 
~ cIairiIIc 10 _ a IiclcMc IMII ...... 
.... iaa 10 II .. IIoenIIMI II .. precritIed (-. TIw .. 
pIicaI_ IMII M _ ....... bp a fIa&IIci8I_ 
allCSled 10 I". a PUblic: "'"COU1IIaIII or r:cnirJCd public: ac· 
._nlM!: ~. howcorcr. lhal if a __ aI applicanl 
rcquCII a -.ry lilaiuliaa o( _ 8IIIIioa doIIan 
eSI.OOO.OOOJ or Iai. lie ma, SU,"",I a ~ _ .. 
mcm lhal IIIe ,n(ormalion conlained in his linana.a 
IIUcmcnt it INC and correct 10 IIIe besc or his 
IllIOWlcocIee and beIid'. 

~I •• OI I ..... V_ A join! __ 11ft pnMda a 
_ bp _1UdI ~_fKlon ma, _lime Ilwit 

IIICIftCWy Iinuw_ in oNcr 10 uedcrlallc a Iat .... pro. 
jc.., l/Ian acII would ochcfwioc M allk 10 perI'onn as. 
WPUalc COlli,..,.,."... ~ .. _nclor ma~ llU'io.;palC in a 
joinl _ure unlcs.: 

Ca. lie it .:rnwel in a .ia",iQliaa -ilicII k a 
IIC\._~ and,nlqral pan or die lOCal PNi«t: and 

lb. IIIe mo_~ limila .. on on _-II .-!u .. r ... -aI;"" k 
equal 10 or .tarer Illan IIIe pGnlOfl o( IIIe lOCal 'O!II 0( 

Illc lIfo)«1 ,n_oI.,nl IlIar .1a.'''li.::alllJn. 

1I11O-1 · . I! COnenI .... ~ <. ............... TIle 
80atd .. in ulllilC IIIe ,~ .. cm of Imcral and <pcaall, 
.-taaiCoo:aI_. 01 ._racunl oct 'on" in AllflClWli~ A o( 
IIIiA nile. H __ • in wiew or IIIe .-ml ~. 
lloa and IcctllIOIosio:aI adwan.:cs in IIIe ._na...,iaa in· 
dUliry. IIIe 80atd reservcs 1M ril"l 10 dcIIU' fram tM 
.:la .. Calion '111_ in apprvpnarc indiwiduaJ .:ascs. 

A .onlra.."or lio:Cftwel in _ or lIIorc IUb
.-taaiCoo:aI_ "ndcr a pncraI COftIINCliaa cbs.oir ...... 
lion rna, perform _Ofk in _II IUk1aioiralionll) 
under an)' ocller 1ft'CFaI."OfISIruaion .iusrl'io:al_. 11'0-
willed Illal IUCfI eorll: 

lar i. ~_ _illi erablislwd -.c and pro. 

.:rduns in lhe ._NCliaa 1NIirwss: and 

Cbl is rdued 10 I_ ..... lwillio.wwd 10,..... 

GnwaIty. (Of ~ 0( *'lrI!IiftinIlhe dlluir_ 
IiaaI ia -1Iicft .. ....,... • qualirJCd 10 ftIIIIC. die 
80ulI _ill prUunI, ___ ........, Of _ the ..,..a. 
canl: 

II) IIu adcquMr ~ "Ihe duoir ___ .... 
~ ell 1laI ... 1 ............. co(ra;-ardIouM; 
cq...- _I (.- _lIidIlIiIlIua- is..........,ert; 
and (J) .... lor .... II .. aboIiI, 10 ...,.;n) lhe .-.., 
cq ....... (Of IIw dauir--.. .... III. and die a· 

:<. 
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prricnce 10 opcruc IUCII cqllip!IICIIl. TIle "erpcricnce" 
0( ......... wiD M COMidcmlIO M dIM o( _ or 
- o( rIw IlU'Mn "'Ihe cue o( a llU'amIIip .."u. 
-: and _ or _ 0( IIw 0(1iccn in IIIe cue o( a COI'. 

pamc aCllllicur. 

~1·.1l M-.r, 1Jooic· .... 
I\) GcMraII". 1M _~ lilllitalion pIac.d on a 

cfasur_ion o( a licnM w.cl M drrcrminrd as (01 ..... : 
la. For appIicull Ilavin, al leur Ii •• ,', !'ftft or 

dina a..- in IUCII daIIif_ ... no ....,.,... 
dcflCirrlq .nil .............. or~_ '-
0(: 

•• 1- ,.ot lime 11Ie..,ucur .. _ wordI: Of 
:. 1111 C.ot ......... ....,ucur ........ apil ... • 

Ib) FOf _____ .IIa'" at .... 6we'" r-s 
or cIirt'cI nprrirllcw ill sudI ~r __ and ... 
punl derlCiency .nil IftI*l 10 pIaftI Of cquiPIIICIII. 
IIuI willi lirniled _lIin, .:apilal. 1M parer 01: 

I. left IIO,li_11Ie app!io. ... n! •• -Ofll.nl ... ",1&1; IN 
:. li(ll" pcrnnI e~1 o( 1M applicanl', _ wonll. 

1.1 For oclIer applica", •• a '"- alllounl rrl1rr:rinl 
IIIe dqtft o( '-:k of ~~ ....... Of CQuip!IICIIl. 

III Lrrlcn o( .Tcdil and indemllilln Ion f_ (ur. 
MhcIi by IIIe Boardl ma, be ._sidcrcd 10 raiw a 
IMftCIary lilllilar_. Lcllcro oj .:redil rna~ M added al 
IIIcit rull waillC 10 II .. appIicaftI., _lIinl c:apiI&I. Credit 
(or indemnities wiD be limited 10 lifl' pcn:rnl C,.,.. •• 

"currenl A'rIS .... c:utrrrIt liabilities. 

III A loIcru..-C o( 1m pcn:rn. 110-•• w,D M allowed 
on IIIe ~ary lilllllalion rQ.."Cd OIl any .iaoilio::all'" 
of alicm-c. 

I~I S"IJI'K' 10 \u.:11 Iorn--C. no ._...aor "'*' 
CftPIC. or oreer 10 mplIe in any JIfO!C'" of wlliclllllC 
.. "001 lin..'Wdinl all malerial and labor j"nIfthcd II\" or 
''''oup _her _rce OIlier .lI:an Ilic _Mrl_ad a . 
..--i ItIc _ aa.&aIiCMIlOf. ,f limsll'd in _ 
lhaa_ ....... icarioa, rlw IIi .... -.., Ii_, 
pIao:IId on hit IicrrIoc. 

CJMG,I ......... ,.e-... ................... 
.... A ____ , NqUCSI rIw loud 10.~ fC"i. 
Ii.. o( IIi. CluUrlClliCMIlSl and/Of _.,,
lillliwionll' .. an, o( ic~ rquIat _Inp. SuctI ~ 
....... M ... by Icrler. wl\idl IMII M ao:,:oraf*licd bp 
rlftUCill. IllUiprllCftl. and aprrirrlcc .... _S ac. 
cun&e _ 0( 110 _ lhan 1_ III _lis prior 10 lhe 

11 
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... oI ........... n.~_IIe ....... llldIe 
orne. ., ......... '" 1M ...... Qlda, da, 01 tile 
__ pnadi8c 1M __ ill ..... iI it 10 lie _ 

...... F1...a.& _sa ...... lie ..... 10 !If a 
putllk: _ "am: GCII1K. ......... 111M i( 1M N-
11 __ IimItaIioa it_ IIIiIIIoa daUan (S1.OOO.OOOt 01' 
tal. 1M u.:n- .... , IUMlie a --n.t __ e 111M 
elle 111( __ ma&aiMd ill his IIauciaI __ it 

trw ud ~ co 1M'" 01 his "-...... udllelid'. 
0611).1., " ........ t-- at ~ 
... --.,....... • T1w IIoud .... , rwquift lbaa 
IlaaaciU __ IUbftlicced '" concrxcon ift __ 

jUftCCiooI wicll .. aopIica&ioft (or _81 o( alimlM or a 
....- (<< diu" o( cI ... mcaaioftC •• « lilllicaciollC.' lie 
CUIIIiMd '" IIIe Comptroller of IIIe Treuury « his 
daoputd ~. T1w aa.nt .... ,. beaux o( 

IIIe rauIu o( all .udic. cllaaliftl financial coedieiOl\a. « 
all, ocller ntcoruIc (acton: 

m require !lie au"" "all o( additioftal fIIUIIdaI .. 
r __ prior 10 acUaa 011. _81 &IIplicacioft or N-

Il_ (<< cllUllI 01 clauinc.cionCs, or limlCaiionCs,: ud 
1%' o:IIanll IIIe acncraI ew opecWlY cIassIrocal_ ew 
_.,., Umiwioaa o( any license _lien in IIIe public 
inlcnsa. H_. Ile(IIfC cIIan"nl advcncly IIIe 
~1asIIrlQlioncSl and/« _.,., limll.llones. o( an, 
license. IIIe Board sIIaII .((anI dN Iiccnscc IIIe oppor. 
lunil, (ew • hcarinl 10 sIIow cause _h, well accioII 
sIIould _ lie caken. 

21.04.3 
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CA, oun.Cf'C£ Of' CLASSIFICA nONS 

Ca. llSidnlial 
CI" CIIIftIMI'CiaI 
(n IIIdIUlfUl 

Ii. Buildina Cal ..... 

CZl HC -H •• " COftscrunioa 

(a, ManIW 

IW"_a. Docks. Harbor 11ft""'" 
_s and Tcr~1 

(b. T.nct and Shan 
N. Ene" and P_ Plants 
Id, aw.. Diles. l.c"Cft .nd Call1ll 
leI Min .... Sowf_ .. \;~ 
10 Od F'octcr C __ 

II' OiIlefi_ 

h. HaY)' CacClOria 

Il, HIA -Hi ..... ,. 1.1irNd and AlI1IOn Conscruc. 
110ft 

C.. Gladinl and On, ..... 
lb. Base.nd Pa"'n • 
.. :1 BriellC' and Cul.cru 
Id. biIroad C_NClion and RciMcd hems 
Cel Misc~ aad Speciall, Clems 

«4, MU -Municipal and UciJiI, Conscrua_ 

c., Un\Icra,.... ~ 
1111 Walcr IDCI s-. .... u4 5cwcr 

0KcI0.a 
(el GndiIII- ar.iup esu- ud 

ao.dsl 
(d) ... aad hwirlc 
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I .. ' ....... 
Ib) ..,_ ...... 1 
leI Ha ..... Vcnu"u.. AifCOIIdiciani .. 

...... RcfriJft'8l_ 
Id, S-1l1In .. nd f"1ft Prac __ 

Ie' 11lIUIu_ or Mtca.-l' WOIII 
en PoIIuc_ COftcrvl 
'" Pncumuic Tulle 5,._ 
ell, TactpInIUn COftU'OII e'"'--ic, 
Ii, ao.lIr Ca.uuaioa .... ~ 

e6, E -£JmricaI CCIIUftcIuIc 

e .. , Electrical Tr-au- u-
ebl EIcInaI Worll ror .. ddill" and 

$crucc_ 
ee, Uftda1round Electric.al COIIdIl" I. 

s&.IIi.uioll 
Id) Sound ...... IlIctrCOIII SY'ltrII.. Fire 

Otc_ion S, ....... Sip.al ............ 
liar AI.ana S7IInn.o 

leI EICClric:al Silftl 
In TdtpItone lines .and DIIc;c, 

III C .... T.V. 
III' 511l1li.11_ 
Ii' EICClric:al Ttrllpaallire COllcrois 

A. RaidtnciU 

"R-idnci.aI INiIdint __ •• .. 
chow ....., _ ........ co ~ion. 
7FT t linl ...... or...,. 01-. ,_ duw «(_(..., ........... _ ...... c ___ ........ ~_._.CII xioe 
dMnwicIL. 

a.C-wa 
ACI ........... __ _t iwd co bid _ .... _ (orllM~ 

.21.04.4 
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treCIioe. ......... rwpeir or dtmoIitioe or lIlY bIaIdiq 
or __ (or - ... I:, S"I'CJ' '" cll!r ..... ....... 

c ......... 

A _naor ...., , ... clulirlCaCioft II 

aucllorillld co bid Oft .... _r.a ror .... _ion. 
.aIItn&iotI. ,.., .and dtIIIOIition 01 llllildiql « "noe· 
c_ ...... (or illdlllllNl ~ .... ~ice."" ... 
-( ...... plug. 

....... c. ..... 

I. "-GI Trai_ 
l. C.II1IIIMfY. F,.... .and MiU_1I 
J. OrywUl 
•. F1oorC-ma 
, . FOIInd.II_ 
6. GIau. Willdow.and DoOf C_fUCllOII 
, . IIWIt ......... R_ulloul Equlpmenl 
S. L.II .... ,...« .... $cw;co 
9, Masonry 

10, 0rnuMftcaI.and MiKcflan_ Mft'" 
II. hiM", 111ftnell' DtawaIi", 
11. Rool DecIIs 
U. Sil • .and 511l1di.,iIioe ~ 
I •• Soeci.aI C_in .. .and w .. ft1I'OCIlilll 

". Tile. T ..... IIICI M.arblc 
16. InsuiMion 
17. f ...... On. IEsc.alucm. and DuIIIbwaicm 
II. Ercccion.and F .. bricacion of 5cfUClurai Seed 
19. Ccmo:me 
:D. 5hecc tot ..... 
21. Roolinl 
t:. CDII".,.,.. 
D. SandblMliq 
~. Go/(C __ 
U. T_c-c. 
l6.~"" 
27. 0..-. ""',,,,.... 
ZI. &aw.iooI 
ZI. L.aa p .... 
JO. Fnciat 
11. OnnoIicioe' 
32. ~.,..... 

:s 
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A.. Muiac 
(w ......... Oacb. HuIIaf 1",00_." 

UldT-uw., 
B. TulUld UId Shaft 
C. EncrIJ and P_cr Planc. 
D. Dams. Dilles. L...., &lid C ..... 
E. MIIIitI. Svr"_ UId UndcrpouIId 
F. Oil F"1CId COlII&ruccioft 
G. Oil lefineries 

I. Scruccunl Scm En.:cioa 
:. T_ UId ScIClI COftllruccioft 
J. FoundatiOft COIIIIruccioft. Pile on.t... Founda· 

CIOll Drillin •• UId ScabdiAlioa 
.a. DcmoJIilioft UId MCI"_ or Scrucclllft 
,. t.1c:ann •• GNbbin •• Sccallln. &114 Rip bo 
6. 51iororm C_TCle 5uIIClUlCI 
'7. lillln. and Crane liqin. 
S. Weldin. 

A. Gradin. UId Drainqc 
Includes .,adine. 4raiuce pioc UId llrue· 
c-. clcannl UId IftIbbina. 

B. Buc UId Pavin. 
I. Buc COIIIIruccioft 
:. HOI UId Cold Mi. AIohaIC 
3. Svrrao:e TnulllCftt AspIIaI& 
.a. COftCI'fte Pa ..... 

C. BridICI and Cul..na 
I. Paiminl 
1.1C1lUt 
3. DcInoIitioa 
.. Iridp 0IdI o-ta, (Saiuc' 
,. Ciunic. 
6. Cotrmta. 
1. Scftl Enaiaa 

21.04.5 
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E. ~ UId $p«iaky Icems 
I. Trame Sarcc, 

L Pa_Marllcn 
II. Sip"1 
c. CiuanIrail UId FtIICin. 
d. Allnualon. Sipaliucion anc1 Road_, L'lIIIin, 

1. LUId.apin. 
Includes seedin •• I04d'n •• planlin •• ana 
cllcmical Wftd &lid bNsIc ~-onlral. 

3. Pa._c RdlabililaclOll 
Includes ora"'" poulen ... rindin, and 
...-me. ~_. JOIIIC\" and ull4Cr· 
cn.s. 

4. Wet! DriIIi_. 
,. Mi~ C_TCCC 

Includes oidcwalll\' 4n>"a, •• ~,.,II &114 
,uller. &114 bo .•• "'.cn •. 

Munk.,paI and UlililyCOftIiNCIlOn Includcs ~I 
'UPCl"'NOfI. labor. malcnals and eqUlpmenl 10 ~ .. mplelC 
unOcr.round pi",n •• _acer &lid _II' !'Ian" and \eWer 
d'-l. ,rad'n. and drarn;aac. &114 pa.,n. cunlcs, 
rmricccd 10 ,pccirrc area named., 

.". Undcraround Pipin, 

Fumislc ,uOCl'¥iltOn. labor. malerials and 
equilllMllc co comolcce ~I undcrpound oi",nl for 
munICipal and ulilill' COIIIIruccion cunless racncccd 10 

'llCClfic area named,. 
I. Gas OiIIribvcion and Transmiuion 

Lines 
1. 5cwcr Lines. $corm Drains. Rdlabilica. 

cion UId Scruccllra 
3. Waccr Lines 
4. U\IdcrJrOUnd C~ 

•• Waer .... Sewer Ptacu UId Sewer 
DiIooMI 

C. Ciradiaa ud Dr8iup 
Includes IftoIIIiq. drainqc pipe UId 1UIIe· 

1-" cS.riaa M4 1ftI1tltcq. 
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D ....... P ... I .... C __ 

%. Hoc and C., Mia ~ 
J. Surface T,.._ AIJIIIaII 
• . C~.P_ 
'.M~~C_. 

1nc\1ICIa sidewalks, cIri ...... ,.., ,""", ... 
'uner .... bin cul¥cru. 

A. I'tutIIIIinc 

8. Procaa Pipiq 

C. Halill,. VClltilalill,. Ait CaIIdlIio.li.., 
aM R.fri,_ion 
I . Solar HVAC 

D. SlIriftklcn and Fior ProtMion 
E. 11I",laIion of MeI:NIIiQI WaR 
F. PoIlutioll C_roI 
O. PllCllmuic Tube Sytlcm, 
H. Tcmpftalule COIIlrois IPllCllmuic, 
I. Boiler COIllCnlCl_ and Rcpain 

A. ElccIncai TrammiuiOII U-

8. Eltarical WaR (Of Buildillaa and Struc· 
lura 

C. UIIdcrJrouIId Electrical COIIduil IlIIIaIJa. 
lion 

D. Soud and 1111_ 5,.-. ..... Dele· 
&ioa s,.-. SipaI ..., IwPar "'-
Sru-

Eo EIcncaI Sips 

F. T .... u.. .... 

G. C"'T.V. 

H.s.tw .... 

ZI 

21.04.6 
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s 
l. Ekarical Tcmpcnl_ COIIlrois 

-s.-wr, f$cla:i(" 

A. AIMI.- MaaaiaI HandlillII.--.. 

I. III.order 10 be ditiblc fOf Iiceua.. ia 
IIIia 14*ia1t, clauirlCUion. Ibc appIio 
CUI IIIaII fumisll cWdcnce IMisfact«Y 
10 IIIe loud I .... 1M appIic:aftl has 011 
ill 11&1'( .. Icul _ II' dcsI ....... 
CIIIP'o,.. _1\0 II.. _plctcd lit 

. AIIIa_AllM_ C-..aon T .... 
ill, Counc ........, or ....-.... -,. 
Ibc Ullilcd SIaIa EII.iran.INai Pro
leI_ ,...., (EPA,. 

%. A ,:oauactOf II., ... lio:cMc ill IlIiII 
opciaII, classincuion WII. u • ,"IIftCIj. 

liOII (Of rmcwal of wcIIliccmc. nquiN 
ill daipWcd cmploJcel., 10 kcorp 
allrasl o( all apoIio:abIc EP" nquire
menu 10 illSUN ""atc of Ihe an" lIan· 
dUll, and rcmowin, of malerials ,-on· 
I~IUIII UbcsIOI. 

) . A _ shall. _lIcncoer woR in 
Ilia ~~ da.uirGliOll i, ill pro. 
pal. ... oe pII,.;eaJl, 011 IIIc jolt liIe aa 
lase _ III -=1\ daipacd tIIIIIIoYft 
ditftlI, ~ (Of I/le _ .... 

•. A COftlractOf thall notif, IIIe Ioald of M, __ IocIICd apinsc il. Of aft, of 

iu cmployca. rciali1lC 10 work in Illis 
tpcl:iall, ,iaslirocuion ';11Ii1l 110, cia!" 
of rceiIIl o( IIIe o:i&alion. 

,. 11IiI UMIIdIMlll "'-II ..... e((CCI 011 
J ... 1Iat)' •• 1986. 

.... 1·.11 IlD'£ALED. 

.... , •. \1 u.., .......... -No.,..... ftnaOfaw

porw;. .... IIidt 1M • ,...,;c wIrictt -"_ "_ 
I ........ f- .an .... ill T.C.A. I 6Z.IQZ) ......... 
.... _ractOf', IicI:nIc.. Of .. wioIeIioa of llIe _ 
MIt ~D d' .. oflUCh aa-..... be ........ .., 
_ (or llIe .,n,jccl. Of ~lIIiucd 10 putici .... .. 
any ........ o( Ibc pnljca. 

. I 
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Tennessee 

6t-31.1J(. Criminal ~n.lu ... - Any penon ,,·i11tuUy ';oladn, any of 
t!le ~",,;'ionjl oC :hil part. or Cailin,. nec:1ect1n, or reCuainc tft Cftm~lr ,,·uh any 
or:i.r oC che co:::milliioner or boanlla...rullr i."Uft shalllwo ;Uihy oC a miN" 
meanor and I:pon conviaioll. lhall " lioablc: \11 a fiM ot IIIIC I ... ;han !:fty 
ciolla:-s 1!50.001 nor mare :han twenty.r.ve huncired dollan 1$2.5001 Car cach 
,·iolatlo:l. ,,"t;.,in tile 4U:retian oC the court. and cae.; ciay oC co:lunuect ,;al.tian 
s:taU eanJti:ulC a aepualC otrfr.se.IACU !95!!. ch. :95 •• 1.(: 15.5. en. lO!!. t 5: 
!!!50 IAcj. 5.1. en. 662. I 5: T.C.A.. t 53-m •• 1 

c:.u ....... ft.1_ .... "&1 .. ":,, at ..... ,_.r __ oel .11 ..... 1M ....... 1 AaW....,. .......... swrnuUlftC ............. ,... A.LJ'.l4:=a. _.,. .... __ y"'"_I~_""'" 
6S-31·Us. InjllDcUona renraiDin: '\-iolauone.-ln ad:!!·JG:l1O \he pe:to 

alties herem ;r.a,;aed :.he ==-":Uuianer ma7 CI&:H :he emore"":!f:!t oC &:17 
oraen. !"".:iu O!" re.,.:I&:io:lS issued br him or criers iIr.aect by:he boan! 10 CU\'Y 
o-.:t :.'e ~io:1l oC this Pa:"; l:,. ::r .. mr.in; ie~aJ proceeein;s to en.ioi:l :he 
';oia:.ion oC :.'e ;::'O'"isia::s of::::s ;l1!""- a:td :.;e orae.,. !"".:Iu 0:" re • .ai&:ic::s o( 
:'~t e:=.-::.issia::er ot o!"ci.!"s oC til. board in &:ty =t:."'t oC =:ny:lUf:::J:':'';''';::-.io::.. 
c: so.::., c=: =Z~· ::-c:. :e:ny:la:-&.:· or ~e:::-.anc.t ~j:.:..,aia:: !"U"_-a.i::::::."Ie 
~:~::= -:=CRL. !"h: :is::::: %:-:c::':tT ;!:r-!"2l:: .-has, r.:.~s:.i:-..ic: a "-:0:&::= 
of ::::s ~a:"; o::-.:.""S O!" :.~s &::.::::e,. is::.:-;I ot :.'e s:at. s.:'.uJ :''':.1"'::-'::1 c:! 
~se:-'::I so.::: r.::s ,,·ne ::I:US:~ :"t:"Ii"ar ::u On:! s:taw: !Ir :"::51 1It:".::z 
cia-":eC:"'::: :.he1lOwu !lii-·w .... .i.;.:::::. tACoS :S:s.::. S.5.1 :~: !57.5. ="lC!!. 
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Tennessee 

leI UllOa rcccl~ o!' a ...n:en petl:ion al pro"idee! in l::lIH:".iOM lal andlbl 
or :..'IiI N:"..ion. :..,. co:::r:usaioner Ihall ro:-.h .. i:h delh'.r the pelltion and all 
papr.s rela:sn, to th. calf to :h. er.au'::"'.an or the solid "":1\1 c:i,~ con~l 
board wbo ~.all :herellpoft cietermine the tim. and piACe (or a hea.,",,,, berore 
tile boani. TIl. chain:san Ihall cive the commillioner anc! ;stu:ioner Viift1 r301 
da .. • .. -n\t.n notice ohh. :ime and place or the hearin" andlUch hurin, shall 
1M b.ld not la\l:' tbaa rist)' 1601 da~ rrom receipt orthl ...nn~ petition b)' the 
co::u=wionl:: pro"ciK. ho ... ·"'.,. that upon request or :hc pe:l:ioner or upon 
:..i. a:rHmlnt or to'sl pe:itlone:. IUch heann, r:la1 be heid nol la\lr to'Ian one 
tll:.'lCireci twenl)'ll:()1 caYI rror:l receipt or the ...n:tcn pc:ltion by the co::lmi .. 
lianer. At such hear::lC bero:. the solid ... ·ute dispolll cO:Ito"'ll1 bean!. :he 
ca=illioner. the p':I:ioner. and any o:hu intera:ecl ;11ft)' =a1 appear in 
pe~11, and b)' couns,1 present .. ;ta ...... andlllll:nit -"cice .. !lI. cilai.-=an 
slall have th. Jlo .. '., to a:::liaister oaths and WUI IUbpOC:'lU in beh&!! or the 
cicpa."'::neat or at thl r'que" or thl pe:i:ioncr. 

10 O:a :he basi, or :..; •• ,ideae •• proc!uced al. :..ie hla.-i.,\;. :.'se boa.-d shall 
=ak. fUulin" a.'\d c:.er I\la arders U hi iu opicio:l will b." £=-.hcr :.ie 
in:,?IMI or:his pa.~ &:Ie! Call ;ive .-rl::e DCrJce or sua Iic:isio:s ad OnL"'I 
:::t :he JI~U &!l'.c:.ed. The oreier isr.aR under ~ sulIslC".ir.I shall be iIr.&td 
:0 l&tcr than ;hi:":)' 130) c::ys followmC the dos. 01':.;. bea....:.::;. 

!c) Ttle cl:&Dcef7 co-.::": 01' Da\-:c!sc:I CO'.&:1:Y s!Wl have .r.!:Wve ori;i:1al 
r,,:,,-:,::=o:l or z.!l r.vi.w p:o:ee:m~ i:.s::::z:ed :Mer \,'se a\.~:r a."\I! iIf'O'i
siolll or:::is p ..... _ .o\.,,,eals ::-0::1 onie."'I &.,.,d ciecnd' or :..;e c:.c:t:), =1::'! cd 
;::-oCHc!i:1~ ~:au,= ::::er :h. ;::'O\is.!ans or:=is "at: ~.an li. to :he S::,..: .!!Ie 
Co:: ciUili:. :.;e :a:: :..':a: =:I::"O\·r.-.. cl q'olu:io:s oC a:: ::11 ~. ~"'oh'ld 
=L~ 

(::II .0\:11 l'e.-s= ::lay :"!!e r.:.'t :..':e c:::;:-issiO:lI:" a r.i=.~ =l'i&!::: &;-C:s: 
cy ill:"SC: alle •• :!!:: \-:01&.:::, cr !I:'O\~~..s c!=s j: ..... _ t::iesl :.':. ::--;s. 
':::cr :.te.-::::u :=.&: r.::h c:::::;:l::= is C:l:.l1id:::tl:S a:- ::;vo1o::.L ~I 0:- i: ..:.au 
::.::r-=S1tly s.rve ~ ::",. c! I: 1:;)0:1 :hI JI':~O:I or pL-so:J :a:::.d :l:C"Ii::. 
;::::;r-Jr i:\·Ir.:.&:I :hI &1i.;&==:11 =::ai:led :=L"'::' z:: ~ :=-7 =1 
&.iler': \i:!&:= of'r..a: r.::c::. if cr. ~e 0:- :; will :aka. !: ~ :&19. !ie ~:; 
Call =='~' =e ==;:~,,-z-: a:.:=S 0:::' &:::= ~ cr..c:::-&~::1 w:-.::: ::i:s1:Y 
,g~) :a;s :::= = • .:~:. :.-::J c: ::s :-1:':;:: :!::I '-::::1: ==;:c:' !! !i-~I:' 
~t ==r:z..~: ::~! L:ti!: ....:::,,:.:: :t1!~·u ~::t ::--·'J::::!:'·s a:::= 
:: :I:C-:--::::' is ::~:l :1 :"-.1:t~~:!::::~ S!'-':I. ~t :l.:- l~u.!:.: ':.,~~ 
:::.'-': ::: & :!!...-.: •. :=: ,~~sl =~ :t ::.s:, r.:::::'::"-:: ~:. :%71 rer. 
:!:c;: c!::! ::::::3.== J!:.~:Or:':'t =::'=:U:::I:". !!~t :--==~J::::!::~ 
::I ~ •• ~. ~'~. rea:.": '- :=.s _"":."':1':-. :=. ---','-,-- ::2- :u.. ~ 
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~''::-!7 t = c: ~ r. = ... ~ .,~;r: ~~ c::a~ 

t·:~~~t~ f "T:-::; ! .~:; ~ .===~ s-_~: ~~:~;: nr:~-= 
r.;;-.:... &::17-=---':;~: :;::-~ ,~c--~zr:?':: I.~='I :: ~::'::~':''I S"; =-: 
.. _~ 10:': -s::;:=;;:s:-=f ~~ 5.:--: .:: (ti o.c.: '-"L~= ~~ .. ::r~ :al::!r;? 
r.na EX • =; :rj~ pr':",,? .iUt,. ... D :2 :; ?-~::=; a.-r ~.a .:: cr~ 
~ r..n.a. r:?1 • =; .I:.! • ?r.:"~ Aljt:-=-IA~ c;.& 15;:;:C;::='= 
r-z -r..a.:: -sa::;: -n~= --: r.:r.:! ~J 1:O;:'l:n~~ "~;'1=D.:a:r:s--= r-z 
::a::r c: ~-:; rc:7~~-. Ii ::a=--r::I? I:".!. 'h':;1 ':D ";::1:-'.: rnc~ p:w 
A:-::.-'.r J:;na::':: r.n.a EDt '_&..-Ko.:D ";:-=r.jt '!:;::...~ '~-~ 
~;A? =: =~:Ii*I'i c:,;a:a~ ~,.t_,~=.c:'J':D 'II;:~:!;:;:::= 'r_C':. 
'1:;:;: .,.;:== C':. sa:::os .:r::-~ p;z ~_. __ .. AC! rz--a-:-'1 .~ C::':; s::"2Di r-a 
s::z.:! • ..:.--.:-:== aa;.:.a.: :: rc:--~-., SO; ::;~-r:;? .:'.! -1L'a.=:!dz ;:n:w 
aa~c! -Aj:nwci?r-== ~ Ap:nO~ 0, r.:w.:J p.:itpa~ ·6\)1'1:-:0'9 

('10 .. ,...... I "Yj'! ~i I 'ii9 '? 't~ ·fir·f) OSr.:i I 'is: v '£35. cy)-=-,: 
t::;:}D r.:tr:.Ac.:C .~ =-=IY!!=: ~ r:--r~ p:w ':':D!":_== I;; ~..:..~ 
P"=M? =r..:a I~ 0: s.:a:;;D 1:\oj'ar.\ rr.ot c: :..,:! ~ A~ =I~ co: pi1::-a.:S 
-ro:t!c.:,=Dt!A: 1I=-A!=? I': ~aII? 0: rr.:-~. a., p..'oCi ;::w .:aCOJr 
"': rot!. --s..~;:0 ~ywlq JDOI 0, Apllil JO Cop.'itlia '1Ot·lt"ft 

",:,::,tMt I til til ~ .... " D!l 
--r~ --..."'" .~ .. ~ 

['!O~ f "T:)'l,!tt f 'Ut '? "lEit :t I '659 ~ 'C'S 1'?Y> 096. 
:; f ';;. v 'U6.:L f '.0.: '? '6901 r~Yl &;Ot1t-t. I Ci Pl'c:?? n -=-ra= 
.a.'\:a .lOr--• r'AtDAVl co!"..:IW .~ t:a~._ L. 'r-;:]O 8'! ~r~"r.? JD r.:D~:! 
~': ~:.a ~C=. Ci pr~n?== .e; [yr.::t l:D!-'.1 rr.;: J' '--DI~\G::! .~ ~;. ... 
~...:c::y :; jI--rc:; .:D ',:.uo!i':-= -::.c:..-Ka? I~ lC; CI:Ifr. r.:D!=y (~ 

'.c.~.c ICM!, .q n 
1:1-,,1 n "~'?Q 'r.:DPL-KD 'nr-n:",r; ~ ".!r.nA=l cr. rr.:~. '! .:aco!, 

aassauua.L 



Tennessee 

Olol~ u: i 6("3i·llO.I~11 De "·I~' tne CO::-'::llIloncr. ~n. ~rc:" a;:~.o:-~.c: ~ 
~c:!,. ~u,.. (or 'c;:is::'auon by means o( Ni .. a..,d N~a:!Oftl cllly 
p:'llmul,::a&ed uncir. W lu\honl,. or\hiJ ~:--_ Such No.. anc "~jauoftl &hall 
1:I:luci. jlP'O'iliClftf (0:- pvbJic no:!cc 1M In ojlpo:--.unIQ· for I public hurin, o:a 
pe::=i' 'iIiIlic&~iofti. 

(2) Afur public not.ice and In o;rpcII"".&Iftity (or commn~ \he co-...:'Iiuiona
I:\lr. to \he ene:t ,II_cd in N:,,,II:iofti IdGjl&ed ..,. Ute boart!. ;:ant "a:;' 
anc .. and "'aive:"l (or persona: and :."e boar1l11111. ~u;h ;h. n:ic=akin, 
;::v: ....... ..uliah ur.r.jlUOftl Cram Ut. rwqWNmnu of dais pa:\ and pe.-=i:t
by.rul. ror dUMa or ,cti~uu lub';':: \0 \he Nq1&irc:nC:lIl or Utis J'I:"" .. p~ 
"icicd Lha: n is dCIII:I .. _'1.ed to 1 Nuonabl. cic:rw o( cc:\&in:r :.ha: ciui~ or 
o;:tc:-a:i:, ;n-acticci .. ·m jlreYln' cil~,aluon 0(:'''. IDyirozmllnL &Dd ... ill aei .. 
quawi,. jln:lwc: the public hul:!l, aal'cq and I:sYiro:a:n.nL 

rill Dis;tOw or jlMlCUlinc !aCliuu or liWl a:.:Tt::t1y N;iItr..d .-i:.h :.'le 
eiljll.-::n.nL shan not n.d I 81'" pr.:Nt u:ieu and u..,:oil UI~ a:..'Tt:lL rc;il
::-a:ioll m~ De a.-:llnci.d to .nco::ljllll &:11 r.ocaa ::Iociific&:ioftl or &r,IIJI

.io:l.l or oj)C.-a:io:u cu.~c:t11 &J1owct,. 

. Cc:) O"_;cr ilro~ I~·al. jl:'ior to :h. iaauance or a lOUd waa. pcr=i-.. =1" De rul1ill.d Dr a cer-.lllcauoD rn= :.h. l;tplicabi. ;1:'0"'-= .. J.:i:C :.;. 
U"'..c:: or Ijr,Ili~:io:a to wt pro;:a= II:' :!:at III IppUc:atio:a ror a ~ hu 
bee 11:=:&tl \0 :.he a;r,llicaille ;::"O~ The CiYiIiIlD or .olid ......... t:l&:I

a~e=c= usi:1; wC:i:&1 ~ &:Ie! l:mea. ~ :h. cr.c:: " .. Dabia. frc:za the 
Ci\isio: oC ..... ta- quali:, co:a:ol ah&ll ,,·aluau :tal il"'i'OIetl ailj'Ucati= ::& 
o:-:=r to cil:e::i:le ~t ..... :u :;.all:y · .. .a::ca:-l..s !:.av. :"c: a::e:;ua:C!1 d· 
CtSu:! to jI.-e,·.:t jloJ1:::io: or :!II ..... u., or ~; ... J.:L 

(c!) ~:1. =--=:ssiO:2U :lIY Dey or revoke &::7 rcr'.s::-&:ia: :tbe :'"\Ga:!lat 
~. an!:::: c:" :e;-.r.:z:: !:.z.s :z.ii.: :G ==~i1"':--= ~. ~-a"-isio:s a! =a ~z.:: 
cr. ~e :-:las jI:::::.:!.J.:c:i ~=suc: l'IL-e:o. . 

Ce) .-\::ia:s ~c ~ ~. C!;:a.-=e::. ::--:sr'==-. a: iIoa.-: ::& ~=
v:'i~ :=. FO'"'.sic:s oC:is H:-Jo:a Call ;,. =Zl=::-..r. :: &:_ .:,--. r.~ ~ • 
.... , :Ii=- oC cl:&;ne: lA of :-.1. !3 ~e: ::sa =c: ::~h-u a =aj=- CL""D" 

1=--=ia::. u c.:::= :: t :S.:S-lC:!. r.t.::I :'~!. cl:.. :!!3. t 0; !!SO. cl:.. i:1. f r. 
!95Q. =- Hi. I 3: 19!"'-.::" :%l. I %~ l!!l. =-li'- t !:. ~.C_~ I !3 ... :!~; 
;"c-.a. !!!!. =. Z3i. f !; liSE. ::.. ~ f !.] 

A.:I.scacu. ::,. :'U .=-c-"'::'r.:: = '.' 
:: .,. !:..-r. "'!'UCN .......... -e- .. ~ !'w... 
::.; ---'u:=c.- :1.,:.: -:.:s, :==~.~ 
-.c.~:.n u .. : :~.: = ~. w.:::.: ~_= .. t.:.:l 
:.: ~. ~ -a:: ec:~ .... :.c --=c:
:no: ... -=: -:.::a:.':':CL· 
~=. !iM a:::c:::..e:: &::.c ,.1.-:t. . ~-=-r.._A.::.!".£.=-=.1 :.C=

.~:.. ;5",-

A:;, :f!!. =. ~ t ~. J:;ir :. ~t!l. 5.:. 
-:.a= ::; &,..: ~at.: :.:.&: :.,. ;i:i &.~.~:=a.= 
:r~ ~ • ..&: &: ~ •• ~.= .;...-:i' :.. :,.i-L i'c::' :-..... 
:.a;..:::.; :-~';"- _ _ 

!-or., •• ,. ~a r •• f..,.. ....... ~ .c_ 
;,a: .. rIi.,.,.. :a ::I , ~:;'::l. 

~-l~. S:.,c.-rido: 01 o;:oe:-a:io:s - ~.::.i~ a::: ~'::lI:io:s. - 'II 

~. cc:-..z..-::c:: C~: Ut::M ~ ~.Ji= ~C' =_ c;:ot~= z= 
-':--CC:t :: J:!::~" =us:::; :a::!.~u z::: ==-.u! z,.r."::u :::" a::u. 
~== ICt.-&: ,r.:;t.--.-"':= '~·I ~ &;;:r:: all :_ !t1--.' ~ Q'C"&:i= C: - ,.~ 
:'-.-:. 1':::::: :: =-~ =.= ~t ;::!!: ::0..-= C: Ja:r.: "= :t ~-s,;:::: :! 
-~f '::---c:: a::: r.~:.:. ~ .. -=a- a.:!1--~t -~·-tll·-i c- :i:r.:"'U: 
:; '-.:~~~1. - .... ~~:-..:~::=--.. : .• ~ .:. ::.::::; ::;:..., _·,u ~- :;-. _ ___ __ .. ____ ... --:-"'fII ___ • __ :-___ •••• _ _ •• _ 

a:::.s i'~C--;::1 ~-z~~ z::: -,;--c:::t C r~= :~:itJ. ~1:'1=::s. 
z::: ell. : .•. ~:.: :::-':1:'. :=-jl~:'..!tJ. ::::11. ~-L z:: l~ ~:a.""..1 :! 
:'u.:-::.z: ~ z:: C:-:::I c:: :-'::u. ::-=:.'-:11. z:: ~I;-~:::I t~-J1 ~ 
- t::"~-f -:.·u a--:c: - ._, -_:u::-.:: z:~ -"':'-.a:' -~ ':'t =-'·u-':; .:..;:--.. - -;:. c:·- ;---:.-::. i--:":- r.~:'::-~ -~t :=_7 .. 
:a-~'" - -.. ,. ..... - - - ••• - -.-..... -~ ...... - - -
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Tennessee 

lei o:: .. c ~-: :1 e=;K".·'~": :.0 a:::: a..::: ':-':-::-:t ~.:; •• ~: :"t.~::=t == 
:';c co::.s"_-.::-.iO:l at n ... • a::!J:!cI • .",t SIal &.~ til. .Iu:a:!o:l at CIIO&r.;::' 

• a:i1::!cl &nc! lites • 
• d' 'in .. CO!:l:nIIl!'IOftf"r "' lIU:M"Z..ci '" 1"'·""lIc=a ... ~lld •.• ",. p" ....... lnc 

(uill~ .. n' <And a.,~1 ratillll.,. or lIlI ... :nrnu:ncIUI Irw IL:....' .... coil .. " ... n .. 
a~~".·. 

'.' ""heft 1M Ill" or Iccal_ of an,. ~ ..... ,lid ..... "' .. pn ........ n:: r.eilll,- .., 
I!ilpotal raalroy i, 'llual.d ... uhlft _'I' ml~ c.rla..,. hoounc:.r_ utaft,.. munlt-
loall:,.. no ft ... · coftluutlion of afty .uch racibty shall "" a;r,:l""'·.d· ity the 
cic~nmml ... i:hout th .. ,:o,·.mar.;: body of .uch munac:;laln~ C'nnHnunc: tn the 
l04:alioft orth. raciblY: pto\·la..cL hu .. · .. ' ·.r. that :h. prn'"lIICOIUI OrL;I •• ~~wn 
l!\all not a;lply in a count~· n.".n,: a mctnt;lClhun (orm of co,·ftn!:lent.' a co:.:::",.. 
he-":nr: a met:v;lOb:.aa (O:-::l o( .,.."mm.nl "hall not he ... lh .. lOuthoril,. ao 
_;1;11'0". or diuppro .. " .uth I:a. or location aa.iaee .. a III .ueh mctropoh:.an ,:ov· 
c~:nmt: and no aa.iaee"l counlY or !:It:nici~1iI'" to a county ha .. lr.c: a :ne:.ro
poli:.an io:m o( c:o .. e:-::menl allall hay. the authority to ap;:ro ... or cUN;;I:-O". 
lLlI:h I:te or IIICI:ion .. -iuun :nc OounI!aricl or luch mc:ropuli:.an C=O"emm,,:tL 

c(, S"b'ecUoa leI or:hll l'Ctlio:s .. ;'11 not ap~lr to cn"'~nL.i~ 1\;I'"ln; a ;MIPU

!auo,," acconiin; to :he !SiO (ca,,:-al c,,:sa'" or aft~ .t:bHq".nt i.a,,:al CCNlU. 

or: 
Not Ie .. to;an l~.OOO :tor ::'10:-. U-.a:l l.c.!OO 
:-Oot I ... \haD !9.!OO nor ::lore than 20.000 
:-Oot I ... to;'n :l0.000 nor morc :han :lO.500 
SOl I ... to;an !!S.!OO nor !:lore ;nan 29.000 
Sot ius :.~an 30.000 r.o:- ::torc :"-:1 30.!OO 
Not l"ss :.~ ~5.';~5 no:- ::'IO:"C :.~" 30.000 
='0: I"ss :han .;;::-00 no:-:::o:-. :.~an 50.000 
S~ less ~., !!.OOO ::::- ::::::-: :::::: ;Q.OOO 
S:I\ iess :.::an !:S.;.OOO :11::- ::tore :'::&:1 :!5.000. 
1.1 r::e ;::'O'-!sio::s o{ It::se:-.ion .et o{;.":i, .. e:-.im .. ~Ii 1;I;lly c:liy:o c::::::;ie, 

o:'~" !!:r. :lu .. 
(~I W:"c :.;e =-'uio:"!t:- ::sa~'c' ~Ia::s {or :."'e C:::"'.s:-.::-':cn c!. 0: c:',-,. i:l. a:ty lOii~ war .. j::O:US:::: :a:ill:y or ~ ia:m~ cr.' .::1. h, 

&::&11 :~":!r ::s v.r..!:;:::c ~I.""IC:S ::a\'i::; r.:=:::&I! a:::: ;::'-1 a::! 1"...&:1 :.,,:, 
~=:s:=!-.:. =S&I"~.J:a.!.. 

til .~:::s ~c D: :.::. CI~-=:I=:' ===u:=~. = ::s.-: :: &::0:-=-&::. 
~.: ::if ;a:: L":all :1 =:::-':::1: !: 1=~-1."::! w-:-': :h, ;.:: . .'.S::~ c: =~I: 
:S :: ::~. :3 . .r.~1: :.~. a:-'::: :::-::;-:11 & ='~ CI:'i: ;:=:t=-_ u :':::'1: :: 
! :~·l=-~~~ :.::.:-..1 :~=.:.~ ~=:., !; :=7.; '!,:;.=-~. :.:. =. ... :. #, :.!: :'i':' .. -'~. 
5.:. ::. .. :5. f :.: :.=:~ ~:.~. :.!. =- :==. l ~ :'S::.. ::.. :~!. t ~:.: 7.:-=-.
: !Z-93a!.] 

~'. !"_1= ~e ct-=~ IIr.r.o- 5e::i= to .. ::in lI..lr...:C'Mo :l:.:r toot· 
::&. ~ •• -- C!:-=_ s;:.'U, _ =- = &I :oIi~ ~ = .. t;.%;·~ t.:;·;;1. 
r.=..:c:: = .wl_e ~. ,:.a:;HL c:. __ ftG__ -",:"z:,;; .: -=:... ":'l~ 

1:-::'-1(0£. 3.lriI='a:i:: - ~.-;::ic= !:'::: .,a:o: - :?L-=-..... ~-:-:l&. 
-Iaf.!):';o s:tll:! war .. ;::o:au::.; :,-,,"=7 c:" ~ ', .... 0:,- :: CI :::. &:7 
~':::a! =='"".a::: c!:::.,.....&a 0:-7&:::: ..... ,:.," ~ QC'I:t:! ::-'-:z:::,:! 
~ a:,- ~-s:: =lUl:t!!J.I :w;:r.c-a: .-:::':::. - ;v-c:: =. -'-I :! 
r':: ;tc:S:: !::::. ~.:. :"..::-:,- :: a:-.a. .iWJ ~ ::::;==.; ~. 
0: ~ "':'..0 ::z;,o.. c!::;:=-:=e:- 0 __ wu:u = :.:. .... 0'&': ~.-.: u::a;::.e: 

21.05.4 
91111B 
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Tennessee 

t f., :.c;:,a::.!1:.;:' = .• ..-..11 .. ~:" ..... ~ - ___ • a.._,- ........ _,. __ •• ". ... 
ca=~ o;IC.'"&:lO:S &I ~:c~ a ;IC=~ :0 o;IC~a:.c. !: :::.:. j:I&:"_ :.~. "-::-".1 .~;:.
~:i0ll- azul -pc.":Ii:'- u, r,;:lo:l:'=Ola &:sci :&1 De used =:c~:r. 

m -SOlie!· ... U\.I- m&&:a 1:11 p.~ .. rc,,". izu:iuc::nc ",":holl:' U=~01l 
~aol. r:a'-U'ialt ... aq :her Deco:::I. t!is:arQ.~ 0: a1uc~ !."'C::s 1 ......... 
~ea:=c:l~ p1&:l~ .... La' I:pp1r :. .... I::l.:~ pi&::' 0: a::- i'On=OZl co:::-o1 !a::U.~ 
&:II! UT o-.hcr c!isc&..u.d ca:.e.-i&l, bell:c:::c aoli~ liquic!. tc=isolie!. If: c=
~ecI ~ ::sasc:ial I'UIW.mC f:o:D bcur.:ial. ca--=aci&l. uci -.-:i..-:l
==aJ opr.a:i=-. ad !:-o:za co--=r.m.":y 1== ... ba: Goa no: belua. IOi.U! a: 
c!issolvec! ::satc:ial m cio::ser.ic ..... I~. or IOlid ttr ciiuol.,.c! =atcriala ~ i..-:i
,.:.io: A~ flows or illc!l:s::ialliia:ha.-ru ... hich cr. poi:: 101:."'CCI IUbj.:: 10 
pe.-=i:a \Ccie: f '02 o!~. Fetie:al WaLe: POUU"..ioZl Co:s::ol Ac: (co::spUed If. 
:u U.s.CO f 13.:2). u ac.nciee!. 1f:1O~-ce. r,MCi&l Dudea:. a: by·r.o:uc::au
rial u cic!l:l.d Dr :he .'~::ic :£:IC.V A:: aC !9~ (co=;iUed &:. .:2 U.s.c. 
I ::011 e: seq.) u I:Ico.c:: 

(5) -SaUd ... U\.I C1s;IOIal- ::Ieus:he ;n'DCUI o(pl.c::::. corn_j-:. CII::i'.:-... 
:::. or covc:-O.nC IOlid ... U\.I IXct;I: "'he &u:Il lOUd ... ar .. it Co: AU ... r .. 
::s0'"al. :e:!a::sa::O:l, or W"'C; 

(9) "Solid wa.a.e disposal srs:e:za- ZDe&:IS :h. re1&:.ionCip or:::. coo:C1:at.ccl 
ac:iTi:iu oC &:lei AI=rcu Cttr pncHli::I: and Gisposal aC soUe! .... arou "'::::i:ll 
==::a: Cla::-apbical ana IDd u:uie: ~. II.-p.mc= a! &ZIT P':"IO:1 1I:';te.-a=a 
era::::c ~ tucA .:::-rl:iu; md 

(10) -Solid ....... J='Ocusi:C- ::scus CD ape:atiOll Cor ~. pc;o .. c::sa:!!Jr=a; ~. cU.~.s:i:l ttr ;In'p .... Ju or soUd ..-u:a :a Ca:i1i:a:.e ::a:spc:-.a:i= 
c: ~ow 0( solid ,..&StU :.::lv:=;. !:r.:: :0: li=!~ :a. ==.:3.:i::.,. ~so ... 
=;; SC;a.~::O:l, ~.:I=:' c:.c:::;. = \OOh=. :ee::::ia:. r.~::J !~i. ::. 
::gS. I ~: !9i!. =- 109. i 1.: :gSO (Acj. S.l. =. 6~ I !: !930 CA:ij. 5.).::" £:9. 
t !; T.C_"-. I 5~3C~: .;.C-~ !gSJ. ::.. =5. I '-]. . 

6i-31·1G.:.. . t;n1 .... oful m.Ulod. aC dispasaL - 1, s:taU !). I::-Ja ... ';:;1 :.0: 

(11 ?la:. o~ ot;)Osi, &::y saiid ... 'Utl i:::.o thl ..... t .. .., aC :.il-:.atc ur:e;r. m • 
::".a::n.~ '~:":Iv,c by :'~I O&"a:-.=.:\t L,\c! :.;. r.::nCSke s:.:".a.~ po!iI::.ian 
:0:::'-01 baa.-=: 

e:u 31::':2 solici ...... ou exr:e:t i:I a :::a. __ ~~ &::Ie! I:n:u =:::::.ic:.s ::-u:::,c ::v 
:.~. ci."a.-=s.::t &rid :.i. r~~eu" ~ ?Oii~.ic::l ca::..-ol oUo-:: ci... • 

e31 Co:-..r::u::. altc:. If: O;ll.'"&tI 1 soiic ... ·an. ~:oeeui=, 0: Cis;l:2sal :&::::'1 
e: s::.!:: \-:::a:i== o!:.;, :-.:iu.. r: • .::a::=.s. e~ :.-:t:"S of:.":. ::::-_~:::r. c: 
:: r.:::' a =~I:' u :.0 ~&:! I ;-.:~l:: ::::iJL-::L :.~.:".s :$;9 . .-::. !!::. i <: :::;1. 
&:. :.1.::.1 ~=7!. ::. !~. r ,: ':'.C_.!_ J !S~Z~,",.l 

oS-Sl·lC!. S:'::I~-.-isio~ O'\'C' :a::s=::.ic:I oC c!U:losa1 :ac!ll:iill. - : &1 

-·e ..:.-.. --.-- ~;'a.:,: uc--s. w----a,! s··:t·~·.!Il';-'" o':e- -... -::r.-.-.-~ .. t-,.:;:.: ::::'-:·':~I~:': .. · .. ;.=u ::~"~: .--:~,-: .• :!';:~". --r.:u· =-.-:.=.: .::,' .... --.... ,... . --- --- ... ". ....... _ .. _-.... .. --~ .... _-_. 
so.a· .. : .. " it::L-ai r.=t:'I"i1' - I:-li! a-;\" :c ali "U.--IS ••••• ::z:::.--- .1' 

.~ ,,;;.:; ~US::r-E&~:::;'-c: =-?~~~ !I=!:-..i~ ;-L-";~=-=;-;-~; 
ca:::l:t ;r~ii: ~U!:: &:lC sai.~ 11:':.':' ~:al.>:ra!:':. ~-==t::" = .... :Q = c: ::ar cc:: ::::. ;::o:::r ~.uC:i c:' ~..u.! :! 1:::: 'C'&r.u. 

r~' !'a:a .... c:::-.:.:::= ~ ~ =-~-:.a::= ;_,,11 ~ ·"'-it ~. :a:. = 
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Tennessee 

OMO-I .... a.tI ........... 
en T1w load _,. ill .law(uI ~ ftSIIClilla 

licauiftl eu dcfiMd • llIe Uni(_ Adminiltn&iwc Pr0-
m- ""Ie ia Mditiotl co or ill lieu 0( up Of_law(uI 
diKaplUwy acIiot1. USGS ";.,il ~I&ia q.u ... an, 
lic_ (ound lip clle Board 10 be luilc, 01 an, o( lhe 
QUIa _iofted • T.e.A. I ~"lIlCalClI: or (0: • 
(ailuN 10 obscnc clle IcmIS and conditions of any 
1io."CftSC or __ IRftII'd UAdcr T.e.A. j 6%.'01 CC 
Mq. or an, bylaws. rules or Npla&iot\l ..",.ca or _ 
mlllpcld lip clM loud. or (or a .,ioWion o( clle IcmIS or 
an, IicmIc ill ac:c:orduce wicls II!« (oIlow.1 IdIeduIc: 

V"ooIa&ion 
Gross nqlilCftCY. illCOftlIlCtCllCe. 
fraud. diIIIoMsc dcalinl anclIor 
maconct_ 
Failure co ~ CheCcmlS and 
condilions o( an, Iicauc or 
_aI 

a,lawi. rules Of rqulacion. 

Violacion or lhe ccnns o( an, 
licmw 

PcnaIc, __ IIIUSSOO 

not IcslllIU S~ 

noc mote IIlu 5$00 
nUl' leu chaft UO 

nCK mON chaft SSOO 
not IcsI chaft S~ 
nCK _ l/Ian SSOO 
nor leu IIIU UO 

CZ, In dcccrminini che _c of any penalc, co lie 
auaMd punuanc co cllis rule. clle load ma, C'OftIidcr 
lucII (acIoti u che (oIIows: 

Ca. Wl.(ulncu or tile Yiolacion. 

CII' Rcpclilions or tile wioWion. 

Ic:. Mqnicudc or risk or hanIl c:&I&ICd lip clle ..... 
110ft. 

JO 
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APPENDIX B 

occupational Safety and Health Administration (OSHA) 
Standards (29 CFR 1910.1001 and 1926.58) 
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• 19~~ Aabealoc., tr9moU1-. 
ItnophyttUe. and actinoUt •• 

.S~. 1926 . .58 ;added by .51 FR 227.56. 
hnc 20. 19861 

(a) Scope and application. 1"ia 
aeclion Applies to all conslruction work 
aa dc(jn~d in ~ CFR 1910.1Z(b). 
mcllldl"g but not limlt~ to Ihe 
following: 

11) Oemulilion or ~ill"'J;;~ of :llrJclure'l 
whcre illihc~IOS. trc:nol.Lt:. anlhoph)·l/ile. 
or actiulllile is prt:::ir.nt: 

(2) P.~moYIII or encnpsula:;lln or 
m:..lcri .. l. contilinin~ a:ll:~s:,)~ . tr':molile. 
anll:tlphyllile. or ;,1I:lInohtc: 

(3) Cl'n.lrul;i:un. Illtcr.Jlion. re~"tir. 
mdinlen.ancf'. or feu,waliun of 
:slructure .. lubalral!! .. ur POrtiOIl. 
Ihereof. lhul conillin albeato .. Ircl11uUle. 
anlhophyllile. or nc:tinolil;!: 

(4) Inllallaliun oC porlllCl1 ,cont.,!nlng 
asbesto .. tremolite. anthophyllite. or 
actinolite: ' 

(5) A.sbeatcn. tremolile. Qnthophy/llte. 
and actinolite Ipill/eme.racncy cleanup: 
IUld . 

(6) Tntnsportalion. dispoaal. storage. 
or cont;,iDfDent of asiJe:sto.s. tremolite. 
anthophyllite. or actinulite or pnxiucta 
containiDR IlSbft.tlll. tremolite. 
anthophyllile. or Ilctinolite on the lite or 
location at which COnlirucUoD activities 
ara perfurmed. 

'\ (b) ~fjnjtio(lll. M Action level" mUN 
_Jan airborne concentration or asheato .. 

tremolite. anthophyllite. actinolite. or a 
combinatIon or these mineral a of 0.1 
fiber per cubIc centimeter (f/ee) or air 
calcullited al an eight (8)-hour time
weighted average. 

"AtheltO." includes chrylolile. 
Ilm~Jta. c.rocJdulUa. tramolit ... be.toa. 
• nthophylllt. allbe.to ... cllnoIH. 
.. bnto .. and any oC theae minerai, that 
has been chemically lrealed lind/or 
altered • 

.. At,iatant Stlc:retary" means the 
ANlltant Secretary of Labor Cor 
Oc.cupaUolWl SaCdy and Helilth. U.s. 

IXi'4rlmelil of Llbur. or ueaiRnec 
"/\uthorized Il~rson" melin. any 

pc'noll lIulhorized by the ~mpluyer anu 
requircd by work dul ics 10 be preacnl In 

regu!aled a~al. 
"Clean room" m~a". Itn 

unconlaminaled room hayin!; C'lcilitie. 
for Ihe .torage of emplnyc!:;' slrP.et ., 
cJolhing and uncontamin .. I(:d malert.1I 
Ind equipment. 

"Compelenl perl(ln" mt:ana one wh'l 
i. ~PQllle or identifying exi.tina 
ube.loa, tremoJite. aDthuphylhle. (lr 
Iclinolite hll%8rdl in the workplace aDd 
who hal the authorilY to wk. prompt 
cOI'T'eCtiY8 mealUTe. to eliminetf' Ihp.m. 
... pecified in 29 CFR 1921tllfO. The 
duti .. of the compelent tHI"""n inc/ude 
at IClllt Ihe Colllowing: cstabhlhing the 
DegilUve-prellu", enclolure. ensuring III 
integrity. lind controlllna entry to and 
exit from the encloeu.re: lupervi.inS any 
employee expo.W'1: mc;nitonna rt:qu!ntd 
by the .tlUlcUnJ: .".sunoa that IIll 
employee. woridna within auch an 
enclOlunt wear the appropriate perIOnaI 
protecUve equipment. are trained in the 
UIII oC appropriata melhodl or r.tpOlunt 
control. and use the hYsiana racilill .. 
and decontamination procedures 
lpacified ill the .tandlu·d; and enswina 
that engineering contro" iD WI8 anr in 
proper oper:litina condition and are 
functioning properly. 

"DecontamInation Inla" meIUU an 
elicluaed aree adjacent and connected 
to the rc'::ulatcd arc. aild conaistins of 
In equipment room. Ibower arell. aDd 
clean room. which is uaed Cor tbe 
decontllminatioD or workers. nuteriata. 
and equipment contam.l.nated with 
.. b .. to .. tramollta. anthophylUte. or 
.cllnollt •• 

-DemoUtion" meaN the wreck1na or 
taking out oC any load·,upportina 
.lrUctur.1 member aud any related 
ruing. remo\'iq. or Itripping or 
.. be.to •• tn:molite. anthophylUt .. or 
.ctinolit~ product .. 

REFERENCE FILE 

"Oi,..,Clnr" m~;lna the Olr~<:Ior. 
Nitt iondllo5lilu1f\ (or Or:cupeli~n.11 
!)"~Ply :lmJ IIr.iI/lh. U S. Ot';>Artl"';~nt o( 
11.:allh ar.d Human Service.. or 
uuiijnce. 

"Empillyell exposu,..," meOln. thilt 
exposure to .. icbl)rne .. ,bClIilol. wln~la". 
anlhophylhte •• ctinotite. or a 
com~ination of thue minerall. lliat 
would or.c1lr iC the p.mployee were nut 
lI.inli r~::tJ.liratory protective equipmenL 

~E.{'lipmGnt room (dUlna. room)" 
meoll1l a contlllXlinated room localed 
within the decontamination area that II 
.uppJit!d with' im~rmeable bllga or 
containers Cor the dispo .. 1 oC 
conlilminated protecll\'e clothing cmd 
oquipmftllL . 

hfibttr" meAns a p;outiculate forna of 
.. ..beltos. tremulite. anthophyUite. or 
actinolite. 5 miaomeler. or 10n(lCt'. wIth 
• lenllth-tCHllameter ".Uo or at least 3 10 
I. 

Mlligh ... mdency particulate air 
(HEPA) filler''' meana a filtBr capable of 
trapPlna and nltaiaiag at least 9!l.tr. 
percent or alllDOnOdilpened particles or 
0.3 micromatarlin dWu"t.,. 01' l»raer. 

~Rel(Ulated are." meaN an area 
Htnbli.hed by lbe employer ~ 
demarcata ani .. where airborne 
concentrations or a.belto .. tramollte. 
antbophylUte. actiDoUte. or a 
combination or thew miDual. axcetrd or 
qtn tauonably be expected to exceed 
the petmiuible exlX*lr& llmiL The 
rexulated area ~y take the ronn or (1) • 
temporary enclolure. a. required by 
paragr"pb (41)(6) or uu. .aec;tiou., or (2) an 
are. dt!marcated in any IUaIUUII' that 
JnloJmlzu the number of ampIo, ... 
upoHd to ubeatot. tremollt •• 
IUJthophyWta. OC' actlaollt .. 

-Ramoval" Mean. the t.Uing out or 
.tripplng 01 OabeltOI. tremolita. 
anthophyUlte. or actiaoUte or materiall 
containing .. beatoa. tarmoUt .. 
aDlhophyl~to. or actinolite. 

[s.c..1~)) 

.. 
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CONSTRUCTION STANDARDS 

"Renovation" muru the modirying or 
bny u.isting .tructure. or portion 
thereoC. where expOlW"ll to airbornll 
nbe»to •• tremolite. anthophyllite. 
IIclinolitlt mol' relult. 

"Repair" mean. ovcrhaulins. 
rebuildmg. reconstructing. or 
rcconditiorung oC Itructurel or 
lub.tratea where .. belto •. tremolite. 
IInlhophrllite.or actinolile i. pre.cnt 

·lrcmolite. antbopbyllite and 
IIctinolite" mean. the non .... be.to. Corm 
oC the,e minera". and any oC the5e 
mineral a tbat have been chemically 
lrented and/or altered. 

Ic) hrmi!Uiblll ~xpo.sure limit/PEL). 
Tha employer Ihall enlW"ll that no 
employee ia expo~ to an airborne 
concentrallon oC .. be. to .. tremolite. 
anthophyllite. actinolit •• or a 
comllination oC theae minerala La exce .. 
oC Q.2 fiber per cubic centimeter oC air u 
lin e:iRht (6) hour timlt-weighted average 
(TWA). aa determined by the method 
preacribed in Appendix A oC thia 
Hctio ..... or by an equivalent method. 

Id) Communication among tlmpJoYflt¥. 
On multi-employer worklite .. an 
crr.ployer performing ubettoe. tramollte. 
anthophyllite. or actLaolile work 
n:quirins Ihe IItabliahment oC a 
regulilted area ahall Wonn other 
employen OD the .ile oC the nature oC 
the employer'a work with a.be.toa. 
tremolite. anthophyilile, or actinollt. 
and DC tb. exi.tence oC and requiremeDt. 
pe:rtaiDina to regulated area .. 

(e) Regulated area.-{l) CerHIraJ. The 
employenhaU e.tabliah a regulated 
area In work arella where airborn. 
coDceotrationa DC ubeatoe. tremolite. 
anthophyllite. actlnoli~ or a 
combinatioD oC theae mineral. exceed or 
can reuonably be expected to exCHd 
tbe permiuible expoaute limit 
preaaibed In paragrapb (c) DC thJa 
aectiOR.. 

(2' ~marctJtiofL The regulated llroll 
ahnU be demarcated La any manner that 
minimius the number oC pcnona withia 
the are. aDd protect. pcnona ouaide 
th. 1II'tI. from expoaute to airborne 
concantntiona DC .. b.atoa. lremolil .. 
anthophyllite. actinolite. DC' a 
combination oC theM minerala In exceu 
oC the permiuible expoaure limit. 

(3) Acce.u. Acceta to regulllta:d areu 
.hall be Umitea to authori.z.ed penona or 
to pcnDna authori.x.ed by the Act or 
reguiatiOlU iuued punWUlt thereto. 

(4/ RB8piralora. AJI pcraona entering a 
regulated Ilt'U .hall be lupplied witb a 
relpintor. Klected in accordance with 
paragraph (h)(l) oC thi. aectloo. 

(5) Prohibitlld oclillitiu. Th. employer 
.hallll(Uuro tbat emploYHa do not eat, 
drink. .mok.o. chew tobacco or gum. or 
apply coam.tica in the retUlated are~ 

(61 RequlrtJmenu for asbedo. 
~movaJ. demo/ilion. and renollalion 
operallons. Ii) Wherever rUlible. the 
emplorer Ihall eatabli.h negative
pru.ure enclo'W"III berore commencina 
removal. demolition •• Dd renovation 
operationl. 

Iii/ The employer ahall delignate a 
compelent pe~n to perform or 
supervise the following du~a: 

IAI Set up the encloaure:· 
(SI Ensure the Inlegrity oC the 

enclo.ure; 
IC) Control anti}' to and exit from the 

endoaute; 
101 Superviae aU employee exlXUW'O· 

mOrUtoring required by thia aectioD; 
(E) EnllW"ll that employ ... woriUnt 

within the enclolW'O wur protective 
clothing aDd reaplratora u requ.J.red by 
plll1lSJ1lpha (I) and (h) DC thu MCt100 
lind: 

(F) Enlure that employ .. are traJ.n.ed 
La the UN oC e~ CODUOla. work 
pnctice .. and penooal protectiva 
equipmeot: 

(e) Enllu.nt that employee. UN the 
hygiene CaciUtiea and obMrv. the 
decontamio&Uoa proc:edwu apecia.nll 
paragrapb (j) oC thia leClioa; and 

(H) Eoau.nt that eDliDMI"iq cootrolt 
ara Cuoction.i.ng properly. 

(ill) In addition to the qualiflcatioDa 
apeci.fied In parapph (b) 01 thia 
aectioo.. the COIDpeteot penoa ahall be 
trained La aU a.pectI ol ube.co., 
ltemoUte, anthophyWte. QI' actJ.ool11e 
abatement, the cooteota ol thia 
at.andard, the ldanliflcalioo ol ubeatoe. 
tremolite, anthophyWte. or act1aoUte . 
and their removal procedura. and other 
practicea Cor rechw:inc the b&urd. Such 
Irllinini ahall be ohtaiDed In a 
comprchenaivI COW'M, auch u e counc 
conducted by an EPA Aabeatoa TniDiDa 
Center. or an equivalent c:oune.. 

(1 v) ExCt!ption: For amall-lCaLa. ahort
durati 'n operatiOOl, such u pipe rc-pa.Ir. 
valve replacemeut, Lnatall1na electrLcal 
conduita. wtaWns or removing drywa.ll, 
rooflna. and other aeoeral bWldina 
maintenance or NI\Ovatioa. the 
employer la not requJr.d to com.pIy with 
the requirement. of paraaraph (e)(8) ol 
\hia aectiOR.. 

10 Exp06/JIW monilonila-{l) (AnuaL 
(1) Each employer who baa a woritplaa 
or work opcnUoa covantd by th1a 
atanditrd ahall perform mODitlllioi to 
delennine aCCW'1ltaiy tha aJrbome 
coDccotntlona of ubutoe., trwmollta, 
anthophyllit~ actinolite or a 
combinatioD of th.M tD1D.crala to wblcb 
employee. may be axpoeed.. 

(ii' Oetel"lDinationa 01 employ" 
e .. po.url &hall be mad. from breath/.oc 
wne air umplet th.t are rwpresa1tative 
of the &-hour TWA of .. ch .mploy .... 

:>-"12 
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Ilii) Reprelentative &-hour TWA 
employee expo.ure .hall be determined 
on the ua," of one or more umplea 
repre.enting full·shift expo.ure Cor 
employe41 in each work erea. 

(Z) Initial moniton'ng. Ii) Each 
employer who hal a workplace or work 
opcrlltion covered uy thi. atandard, 
excepl aa provided Cor in paragraph. 
IOf2)(ii) and (0(2)(iii) DC thia section, 
ahaU perform initial monitoring al the 
initiation oC each aalletloa. tremoUte. 
anthophyllite. IIclinolite job to 
accurately determine the airborna 
concentration..a oC ube,toe, tremoUte. 
anthophyllite. or actinolite to wb1clt 
employeea may be expoaed.. 

(ii) The employer may demonauate 
that employee expoaure. are below Ib. 
actioD level by meana oC objective data 
del'llOMlrating that the product or 
material CODI.ain.ing ubealoa. tremoUte, 
anthophyWte. actinolite, or a 
combinatioo oC theN miDenl. caDDOt 
releaae airborne fibcn ill coacenlratiODl 
exceeding the actioa level under thOM 
work cond1Uooa havioa Ib. areat .. t 
potential Cor mauing ubealoa. 
tremolite, anthophyWte. or actinolite.. 

(IU) Where the employer baa 
monilonld aach ubeatoe. tnmoUt.e, 
aDthophyWte, or actinolite Job. and·the 
data were obtaiDad duriq work 
operationa c:oad.u.ctad Ia.Dder workplace 
condit1oo.a cloecly ,....."bUna the 
procet .... type ol material. coatrol 
meth.od.a. worit ptacu.c.... and 
aYiroDmeDtal oooditioDa UNCi ADd 
prevailiq in the employer'. ClllftQt 
opentiona. the emp10yu may rely oa 
aw:h earliu monitoring resulta to .. tlafy 
the requiremalta ol parqra (1)(%)(1) ol 
thJa 

3) Pen'odk: monilDrina withilJ 
u/atMi antea. 1be employ ... ahall 

conduct dally mooit.onn, Ib.t la 
repreaaotativa of the axpoaure oC each 
empl~y" who la aaa!gned to work 
witb.i.o a replated areL ExctrpliDrJ: 
When all employ ... with1n a rqulated 
are. are equipped with .upplJed ..... 
..... ptr. ton operated '" the poeJUv.. 
preuute ~ th. amployer may 
d1.apen.ee with Ib. daily tDDD!t.oriDt 
!"&quired by th1a parqraph. 

(4) TarmiJuJtiOlJ of monitlJrini. U the 
period1c moDitoriDa NqUired by 
paragrapb (0(3) of th1a MCdoa reveala 
that employ ... 0Jtp<»Ul'H. ulod1cat.ed 
b,/aUt1atJcaUy reliable IlMUURIIWlta. 
are below Ibe r.c\ioQ level. the ampaoy. 
may dlacootinue mooitoriq for thoee 
amployooa whoM exJ)C*U'H an 
repruanted by auch moaitorinc-

(5) Mllthod of lnOI1ilorin$. (I) All 
umplec takaa to .. u.Cy the IDOCLItortoc 
requirement. of panarapb (0 of th1a 
leClton aha U be penonal aamp1.s 

[lee. l~f)(S)(11J 
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rollc:clc:d following Ihe porocedUI""U 
.,,~·clfieJ \0 Appendi" A-

lii) All IIImple. laken 10 lati,fy Ihe 
.1Onaloring requiremenl. of paragraph (0 

of th i, sec lion .hall be evalualed usina 
Ihe OSHA Reference Melhod (ORM) 
Ip«lfied in Appendix A. or an 
equivalenl counlina method. 

(iii) Jl an equivalent melhod to the 
ORM il u..ed. Ihe employer .1uI1I enlu..ns 
Ihal the melhod meell the Collowina 
crlleria: 

(A) Replicate expolun: data uled to 
ealabli.h equivalency are collected in 
.idct-by-.ide field and laboratory 
comparilons; 

(8) The companion indicales thaI 90 
percent oC Ihe .amples colJecled in the 
range 0.5 to 2.0 times the lJennisaible 
limit have an accuracy range oC plus or 
minua 25 percent 01 the ORM re.u1ta 
wilh a 9S percent confidence level .. 
demonllrated by a IlatiaticaUy valid 
protocol: and 

(C) The equivalent method il 
documented and the result. oC the 
comparilOn lestJna are maintained. 

(iv) To .attaly the m~lnitorlnlJ 
requirement. 01 paragraph (C), employera 
Ihall rely 00 the result. oC monitoring 
analysi. performed by laboratoriea that 
have in.tituted quality aSiurance 
program. that Include the e1ementa 
prescribed in Appendix A.! 

, (6) £mpJOYN notification 0/ 
"\Onitoring ~uJu. Ii) The employer 

. .:Aall notify affected employee. 01 the 
monitonll3 multa that repreaeDt that 
employee', expo.ure .. lOOn a. pouible 
Collowins receipt oC monitoring result&. 

(ii) The employer .hall noUCy affected 
emploYeei of the re.ulta 01 monitoring 
repntMnUng the employee'. exP;9tu..ns In 
writina either individually or by poetins 
at a c:enlnlly located plac. that Ia 
accnaible to affected employee .. 

(7) Oburvation 0/ monitoring. (I) The 
employer lhall provide affected 
employee I or their delignated 
representativea an opportunity to 
obeet"le any monltorina of employee 
expcuun: to .. be.toa. tremolite. 
anthophyllite. or actinolite coDducted In 
accordanat with thl. aection. 

(ii) WheD ohaerntion oC the 
monitonlli oC employee expolure to 
.. beatoa. tramollte. anthophyllite, 01 

actinolite requirel entry Inta an area 
where tha 11M or protectJve clothing or 
equJpment ia requJred. the observer ah.all 
be provided with and be required to 11M 

auch clothing and equipment and &hall 
comply with all other applicable saCety 
and health procedures. 

(g) Method. of complianat.-{l) 
£nginetlrins control. ond work 
DroCti~. (i) The employer ahall UIO one 
J'I any combinalioD of Ihe foUowioa 
:,patrol methoda to achillv. compUaoce 

wilh the pcrmiSlible e"poIUlll limit 
preacnbed by parsgf1lph (el oC llu. 
leclion: 

(A) Local ellhaull ventilation 
equipped wilh IIEPA filter dUlt 
colleclion Iyaleml: 

(81 Generlll venlillllion .y.leml: 
(C) Vacuum clune,.. equipped with 

HEPA fillers: .... 
(D) Enclolure or isolation oC proce;MI 

producina .. bulol. tremolite. 
anthophyUlte. or aclinollil duat: 

(E) Ule oC wet methodl. wllllns 
agenll, or removal encaplulantl to 
conlrol employee CXPOlurel during 
.. bellO., lremolile, anthophyllite. or 
aclinolite handling. rnixinS- removal, 
culling. application. and cleanup; 

(F) Prompt dispo.al oC WUle. 
contaminated with albe.to .. tremolite, 
anthophyllite. or actinolite in leak-tight 
conlalne,..: or 

(e) UN oC work practlcea or other 
engiDeering control. that the AuiataDI 
Secrelary caD Ihow to be Cea.ibl .. 

(ii) Wherever the Ceallbla englneerina 
and work practJce control. described 
above are not lulllcient to redu.ce 
employee expolure to or below the l1ml1 
pre.aibed In paragrapb (c), the 
employer .hall ule them to reduce 
employee eXpolure to the lowest levela 
attaiDable by the,e CODtrala and ahaU 
lupplement them by the Ute oC 
relpiratory protection th.t comptiea 
with the requlrementa of parasraph (h) 
or thil aection. 

(2) Prohibition .. (I) Hlgh-cpeed 
abra.ive dlac: .aw. that are not 
equipped with appropriate enalneering 
control. thall not be u.aed lor work. 

. releted to .. bel to .. tremollte. 
anthophyUite. or actinolite. 

(ii) Compreued air .hall not be D.Hd 
to remove .. bato .. tl"emoUta. 
anthopbyllite. or actinolite or materiat. 
contaiNlli .. beato .. ·tremoIHe. . 
anthophyllite. or actiaoUte ualesa the 
compreued air Ia uaed in conJunction 
with an enclOMd ventilation ')'It811l 
d .. 1gned to capture the dual cloud 
created by the compreaaed air. 

(lil) Materiall contalning ubestoa. 
tremollte. anthophytlita, or actinoUte 
.hall nol be applied by Ipray methDda. 

(3) £mploytHl rotot.iOIL The employer 
lhall not 11M employee rotatioa u a 
meaau oC compliance with the expo6W'8 
limit prnaibcd in patqraph (e) ol th1a 
aecUon. 

(h) RMpirotory prot.ction.-{l) 
Gan.ral. The employer ahalJ provida 
r .. piratora, and CfU\I.nt th.t th.y are 
u.ed. where required by thl. aect1011. 
Relpiraton ahan be uaed in tha 
Collowing circumatancel: 

(I) During the interval neceuary '0 
wt.n or lmplemCllt Ccaaible enaLneerina 
and work practic.e cootrola; 
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liilln work operalionl luch II 
mainlenance and repair acovillea. or 
olher :acliviliea for which cnRinecring 
and work practice control. are not 
Ccaaiblc: 

(iiillD work .iluation. where fe8lible 
engineenn8 and work practice controla 
are not yet lufficient to reduca expolu..ns 
to or below the expolu..ns limit: and 

(iv) In emel'1lenciea. 
(:!) R.ospirotor •• J«UOIL (I) Where 

re.plratore are uaed. the employer .han 
lelect and provldl. at no COlt to the 
employee. the appropriate relpirator 81 

lpecified la Table [)-C, and IhaU en.unr 
th.t the employee Ulet the rclpirator 
provided. 

(ii) The amployer .hall ..elect 
relpiratora Crom ·amona tho.e fointly 
approved al being acaptable for 
protectioD by the Mine Salety and 
Health AdminlalraUoa (MSHA) aDd the 
NaUonallnatitut.e lor Occupetional 
Safety and Health (NJOSH) under the 
provillona oC 30 CPR Part 1 t-

(iii) The employer .haU provide a 
powered. aif.purtlyina relplratOf' In Ueu 
01 any ncsaUve-pre .. ure re.pltatOf' 
.pecUled In Tabl. D-4 whenever: 

(A) An employee chooae. to de thil 
type of relpintar, and 

(8) nu. respirator will provide 
adequate protection to the employee. 
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(3) RtMpirolM ptogJTUD.. (I) When 
retpfnlocy protacdon Ia UMd. the 
employer ahalllneUtut.e a retpirator 
program in acco.rdaoce with 28 CPR 
lQ1o.134{b~ (d). (e). and (f). 

(U) n. employer .b.aU penaJt .d 
__ ploy.. w boo IIAH a fillet ruplrator to 

(a.a.1~KllMJ .. 
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changll the filter elemeDt. whenever an 
lncreliN in breOllhillg reai.laD.C4 1. 
delltcted and a.h.U maintain an adequate 
lupply or filtar elementa ror thia 
pUrpoN. 

(iii) Employee. wbo wear re.pintors 
lhall be permitted to leave work are .. 
10 wub their facel and relpirator 
faccpiecel whenever o.eauary to 
prevent .kin irritation auociated with 
relpintor Woe. 

(iv) No employee lhall 1M ... igned to 
tulu requiring the use of relpiraLaf'l if. 
b4LMd on bit or her mOlt recent 
elUU1lination. UI examining phrlician 
dt:tenninel thllt the employ .. will 1M 
unable La function normally wearing a 
reapirator. or that the laCety or bealth oC 
the employee or of other amployeel will 
be impaired by the u,e of a relpirator. 
Such employee ,hall be auisned to 
Ulother Job or given the opportunity to 
lraJUfu to a different pOlition the dulie. 

. of which he or Ihe la able to perform 
with tha aame employer, In the aama 
seosraphica1area; and with th ... me 
aaniority •• tatua. and nt. of pay he or 
aha b.ad luat prior La auch tranaier. if 
such a different poailioa ia avail.ble. 

(.) &.pirow lit latina. (i) The 
.mployer ah.alJ enaure that tha relpintor 
luued to the employee exhibita the leaat 
poaaibla faceplece leakqe and that the 
respirator II fitted properly. 

(U) Employen aball perform either 
qU8DtitatiV. or qualitative Cace fit t .. ta 
at the time of initial 8tUna and at l ... t 
.very 6 mootha thereafter lor Nch 
employee wearlni a ocgativ .. ~ 
rupintor. Tba qualitative fit teata may 
be uaed only Cor tealing the fit of half· 
mask respiraton wbere they are 
permited to be worn. aod ah.alJ be 
conducted In accorda.o.ce with Appendix 
C. The teala ah.alJ be LlMd to Mle<:t 
facepiecea that provide the required 
protection .. preacribad in Table L 

(1) Prot«:Jiv. clothina-{l} CA!nuaL 
Tba employ.,. aball provide and require 
the UN oC protective clothing. .uch al 
coveralla or Iimilar whole-body 
clotlWla. be.d covering .. &love .. and 
foot coveringa CO(' aoy employe. 
axpoMd to airbome concenlraUona of 
ubeatoa., tremolite. anthophyllite. 
actinolite or a combln.aUon oC the .. 
minuala that ex~ the perm.illible 
exposure limit prescribed in paragrapb 
(c) oC t.hJa aection. 

(Z) Laundttring. (I) The emplorer lhall 
UI.Iure thatlaWlderina oC contaminated 
cloth1na La done to .. to prevent the 
tak ... of a.irbome &lbe,to .. tramoUte. 
anthophyllite. actinolite. or a 
combin.non of theae min.arala in exceu 
of the expotute llmit pre.cri~ ia 
pareppb (c) of thi. aectlon. 

(U) Asly employer wbo siVItl 

cont.mtn.ted clothing to another person 
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(or laundcrln8 .htU In(orm auch perwn 
or the requtrement 1Il p&l1lgraph (1)(2)(i) 
or thla lectlon to aflectively pnvent the 
rel"uII of airbome .. beltoa. tramoUt.. 
anthophyllite. actinolite. or a 
combination of the .. mineret. In exce .. 
or the expo.ute limit prucribed in 
paragraph (c) oC thia ,ection. 

(3) Coniaminatttd clothing. 
Cont.amilUlted clothing IhaU h. 
transported in a.ealed Impermeable bag .. 
or other c1oaed. Impa.nn.eable containen. 
and be Illbeled in accordance with 
par&Kraph (k) oC Wa a.ection. 

(~J Prol8cljl'e cJothina IDI" removal. 
demoJjtion. and renovation o~ratiOlJ,l.. 
(i) The competent penon lhall 
periodicaUy examine worluwta worn by 
employees ror riPI or t.aan that may 
occur during performance oC work. 

[ii) When ripa or tean are detected 
while an employee II workins wilhJn a 
negative-prellure mclo.una. ripa end 
tean ahall be I~ately mended. or 
the wOrUuit ahall 1M iJnmedUtaly 
replaced. 

U) Hysien. /ociJjti •• and praclicn
(1) GeneraL (I) The employer aball 
provide cIO&D c:hanae are .. Cor 
employ ... required to work In regulated 
are ... or requited by paragraph (1)(1) of 
thia aection to wear protective cl.othinj. 
Exception: In Un of lh. chaos- area 
requirement apecif&ed in paragraph 
U)(l)(i). the amploy8l' may Pft1ILit 
employees anaasod In amalllC&la. abort 
duration opentioua. a. dasaibed In 
paragrapb (e)(8) or th1.a aectiou. to dean . 
their protective cl.othlns with. portable 
HEPA-equipped vacuum beCon aucb 
employeea leav. the ansa where 
mainli:nance waa performed. 

(ii) The employu ahall enaure that 
change are .. are equipped with 
a.epstate atorqc Ca.dlitiH Cor protective 
c10thina and atreat clothi.ag.in 
aa:otdanca with MCtloa IIn0.141(.). 

(Iii) Whenavu Cood or bevarqn are 
conawned at the wOrUlte and 
employeea are expoaed to airborne 
concllntratlona of .. 1Mato .. tremoUta. 
anthopbyllite. actlnoUte. or a 
combinatloa of thae mlnenla in excau 
oC the pumJaalble expo.ure l1m1t. the 
employu .baU prov1de lunch are88 lD 
which the aitboma c:oocentratioaa of 
~beato .. tremollte. anthopbyllite. 
actinolite. or a comblnaUon oC theM 
minerall ere below the ecUon level 

(Z) Requiremsnu /DI" rttmoval. 
dttmoJition. and renovation opcrolior»
(i) Dt:contcunination C1I'DQ. £x.capt for 
1m.a1l1C&l .. lhort duratioD opentiOM. 
&.I ducri bed 1.0 par&&r8 pb (e)( 6) of t.hJ,e 
aeclion. the employer ah.all Htabllah a 
decontamination area that t. adlaant 
and connected to the regulated area for 
the d~ntaminatioQ oC employ,," 
con,aminated with aabestoa. tntmoUt.e. 
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"nthophyLUte. or actinolite. The 
doc.onumination area .haU consllt of ao 
equipment roam .• howu area. and clean 
room in .en .... The employer lhall 
enlua that employeltl enter and exit tha 
regulated area througb the 
decontamination area. 

(ii) Clean room. The clean room shall 
be equipped with .. locker or 
appropriate .tarase container (or each 
employee, uae. 

(iii) Shower qreo. Where feaaible. 
&hower raciJitiea &hall be provided 
which comply witb 29 CfR 
1910.141(dJ(3). The ahowers thall 1M 
contiguoUi both to the equ.ipment room 
and the cleao chengeroom. unle .. the 
emplnyer can demonltrate thet thia 
location ia not fealible. Where the 
employer can demonalnte that it is nol 
Cea.ible to locale the Ihower between 
the equipment room and the cleun 
chanse room. the employer tholl en.ure 
that employee a: 

(A) Remove 81beato .. h'emolite. 
anthophyllite. or actinolite 
contaminatioD Crom their worksuita 
uains a HEPA vtu:uum bcCure proceeding 
to a thOW8l' thAt ia not contiSuoua to the 
work area; or 

(B) Remov. thuir contaminated 
worluuita. dOD clean work.uil .. and 
proceed to a thowar that ia not 
~totheworka~L 

(iv) Equipm.nt room. The equipment 
room aball 1M auppUed with 
impermeable. lab4tled baS' and . 
containen for the contaiilmant and 
diapoMl of COCltam.in&ted protac:Uva 
clothins and equipmeaL 

(v) Decontamination anta ~ntry 
procsdures. (A) the employu ahall 
8l1IUta thlat employeea: . 

(I) Enter the decontamlnaUon lJ"8a 
through the clean room: 

(2) Remove and depoalt atreel clolhlnt 
within a locker providttd ror their UN; 
and 

(3) Put on protective clothins .nd 
re'piralOry protection beCore la&villl the 
cleao room. 

(B) &elore entering the endoaute. the 
employ.,. ahalt enaute that employee. 
p .... th,rough the equipment room. 

(vi) Decontamination anta "it 
prc>cedurn.. (A) BeCore le-vina the 
rquiated area. the employer lhall 
enaUl1l that employee. remove.U IP"ON 
am\.amin.aUon and debri.a Crom their 
pro teet! ve c1olhin&-

(B) Tba .mployer aha1lBlUure that 
employ,," remove their protective 
clothlna in the eqwpment room and 
depoait the clothiq In labeled 
Impermeabla bep oc containeta. 

(C) The employer ahall el1.lute that 
employen do nol ramov. their 
reapirators in the equipment room. 

[fMc:.. 1~2)(ItI)(C)} 
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(0) The employer ,hall elUurtI thai 
employeea Ihower prior 10 enlering the 
clean room. 

IE) The employer Ihall elUute thaI. 
uler ,howerins. employeea enler the 
Jean room berore changlnS into Ilrei:t 
clOlhn. 

lit) Communication of hazard$lo 
cmpJoy~s-{l) Sign •. (i) Warning ligJu 
that dcmalUlte the regulated un .hall 
be proYid~ and dilplay~ at each 
localion where airborne concentrationl 
of ubelto&. tremolite. anthophyllite.. 
actinolite. or a combination of theM 
mineral.a may be in CXcell of the 
expolurc Iimit.prelaibed In parasraph 
(c) of thia a.ection. Sian- .haU be po.l~ 
at such a distance from .uch a locaUon 
that an employee may read the liBIll 
and take ncce»ary prote;ctive .tepa 
hefore enterins the area marked by th. 
,Ign&. 

(iii The warning lignl rec;uind by 
paragraph (k)(1)(il of thi, aec:Uon ahall 
bear the foUowina informaUoci: 

DANGER 
AS8ESTOS 

CANCER AND WNG DlSEASR 
HAZARD . 

AlITHORIZED PERSONNEL ONLY 

RESPlRA TORS AND PRon:cTIVE 
CLOTIilNG ARE REQUIRED IN nus 
AREA 

(iii) Where minerala in the regulated 
I\ea are only tremolite. anthophyllite or 
. .ltinolite. the employer may replace tha 
tenn "ubeaten" with the appropriate 
mineral name. 

(21 LaIMls. (I) Label, lball be affixed 
to all product a contaiRins Ubeltoe, 
tremolile. anthophyUile. or actinolite 
and to aU containere containing IUch 
producta. includins we.te containera. 
Whe,.. feuible. Inlt.Ued albeltoe, 
tremoUte. anthophyllile. or actinolite 
productl Ihall contain a viiible label 

(U) Labell thall be printed in larae. 
bold letters on a contra I ling 
baclr.ground. 

(iii) Labela lhall be uaed In 
eccordance with the requirement. of zg 
CFR 191o.12OO(f) of OSHA'I Huard 
Commanic:aUoo Itandard. 8lld .haU 
contain the folowtaa laIormaUoa: 

DANGER 

CONT AlNS ASBESTOS FIBERS 

AVOID CREATING DUST 

CANCER AND WNG DISEASE 
HAZARD 

(Iv) Whan mioerala to be labeled are 
only tremoUte. 8llthophyllite 8lld 
actinolite, tha employer may nrplec:a the 
lenn " .. be.to." with the appropriate 
mlD.ra.I name. 

Iv) Label •• hall conlain a warning 
.r8t~menl IIga in,1 brellihing airborne 
"betIO&. tremolile. anthophyllite. or 
Ictinolite fibere. 

(vi) The provillion. for la~1 required 
by paraBTaph, (k)(2)(iHkl(2)(lvJ do not 
IIpply where: 

relpiratorl u ~u1red by N CfR 
11n0.134: 

(F) The appropriale wo"' pract1cet for 
JMrformins the ube-tlo&. tremolile. 
anthophyllite. or actinolite job: Ind 

(G) Medle&l 'utVeJll811c. prosrtm 
requirement.. 

(A) .. be.tOI, tremoUte.. 8llthophylUte.. 
or .ctinolite fibere have been modified (Ii) A review of tbll It811dard, 
by I bonding Igent. coaUna. bindu.y .. Including Ippendi~ . 
other materill provided thlt the.. (4) Acceu to tralnllfl1 mounDu. (I) 
manufacturer can d.emon.atrate that. The,lmployer ,haU make readily 
during any re .. onebly (oreMeabl. UUI. a'VIlJ.eble to anafTec:ted employee I 
handiing. Itorage. dilpo,al, prooeuin& wtth~UI COlt aU wrillen mat~riall 
or tnnaportation. no airborne reJ.eting \0 the employee trllnl", 
concentratiolU o( .. belto&' trcmoUt.. prosram. Inclu~ a copy of thJ..a 
anthophyllite. actinolite. or a regulaUon. 
combination of thea. mineral flbsn in (11) Th. employer Ih.U provide \0 tha 
eltceN of the action level will be Auial8llt Seaetary and the Director. 
rele8lod. or upon reqWlIt. aU Information 8lld 

(B) llbe.tOa. ~mol1l'. 8llthopbyUlta. tr.inJag malerialJ relating to the 
Ictinolite. or a combination o( theN amployee lnlormatioa 8lld tra1nInc 
miDerala II praenl in a product In provam. 
concentration.al ... than 0.1 perceot by (II Ho~pina-{1) Vocuwnin,r. 
weight. Where V801l'm1n, methoda.,.. Nlected. 

(3) EmpJOytHI information and HEPA mtered ncullmtna equipment 
trajnf~ (I) The employer lhalllnatJtute mUlt be uaed. The equlpmaat ahall be 
a \rI.WJli program (or aU m:,loyMa UMd 8lld empu.d lAalD&DDU that 
upaNd to airborn. concaatnl1ona 01 mlnlml ..... the neatly of.abeatoe, 
.. bato .. tremoUte. anthophyWt.. tremoUta. 8llthophyWta. or actJDoUte 
Ict1DoUte.. or a combi.n.atJoa of the.. into !he woricplac:L 
miaenl.l in exec .. of lb. act10a lav" (1) Wa.l4r dj.po«zJ. AabHtoI wute. 
and thall.n.tute their part1clpatiooin aaap. debria, bqa. containen., 
the program. eqaJpmeat. 8lld coataminated doth1aa 

(ii) Training I~ ~ provided prior to coallped ror dlapoaalllwU be cou..et.d 
or al the tim, of lniti.aJ .ulgnment, 8lld di.IpoNd at In .. alcd.labaled. 
unI~u tha em~l~ee ~ rec.eived lmpcmNbIe bep or other c:lOMd. 
eqwvalent tnlD1D8 WIthin the pnrvioua labeJod.lmpermeable coata1nen. 
12 mon\h.a. and..t leut anaull.y ( ) AledicaJ .. -",_----.J ) 
thereanu. . II:! ","' .1UY1JU ..... --.,1 

(iii) The tra.inJn8 program ahall be CtnmzHl) Employ.- conml. Tbe 
conducted In a maaner th.t the emp~yer ahalllDatitute • medical 
employ .. la able to understand. The IUrnil1aDce program for aU emplOJMe 
employer lhaU enaunt that each auch maqed In work Involvtn, lnu at 
·employee il informed of the followlna: ubatO&, tremoUta. antbophyllile. 

(A) Methode of recognlJ:in& .abatoa. act1DoUte or a c:omblnatioll of tbae 
tremolita. anthopbyllite. and actinolite; mlnerala. at or abcrve.tha actioa ""' ror 

(8) The health effect. u.oda\ed with 30 or more days p.r year. or' who.,.. 
.. I>..to&. tremollta. anthophyWt .. or required by thJ..a 1CICti0n to wear 
Icllnolite exPOlura: Dqative praav.re resplratora. 

(q The relaUonahip betwHn 1ID0kiaa (U) Examination by a phy.ician. (A) 
and .. bcsto&. tremolite. 8llthophyllite. The employer ahall maa.re thel all 
8lld actinolite la producing luna cancar. med1c:a1axamlnl\iou.a and. proc:echne 

(0) Tha n.atunt of operatiooa that are performed by Of UDder the 
could re.ultln exposute to ubato&. tuplrvialon 01. qc:enaed pbYlld.an. ud 
tremolit.e. 8llthophyllit.e. and Ict1noUta. an pnJvided at no COlt to the empw." 
the import811ce or DltOIaIIJ')' prot.ecl1ve and It • re&IIOD&bla time and place. 
coatrol.a to mlnJmh.a IIXpCMW'ClDcludinJ. (8) Pwrion.a other fb.au IUCb Ucenaed 
la I ppllc:able. ~ coatrola, pbyaldaoa who adm1nI.atar the 
work practice&. raplnaton. pu.\.mooary fuactloo \.atlai required ~ 
hou.aekCttlping pr"OQtdunta. h)'lie.n.t thla MCtioa ah&ll complete a trala1JII 
radUlle&. protective clothlns, CIOW"M In .pirometry lpoo.aond by an 
decon tamina tioa prooedunta. am.arpoc:y appropriate ac:ad.mJc c.- proleaaSoMl 
procedUJ'H., 8lld wut, d1ap<M&J loadtut1oa. 
procedunta. and any neceuary (1) Modioal U4lIIinodozu and 
loatruction in tha 11M of th ... coatrola COtUu/lation.-{l) 1'iwqUtUJCY. The 
8lld procedurec; employer ahall maka ava1labla medical 

lEI The pUfllOM. proper \LM, fittina lX·mlDatioGa and coa.aultatioGa to hd 
In.atrucllon-. and UmJlatJooa of employ.. covanci wxia' parqraph 

(a.c. t tl&..Y(.)(2)(1)J 
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(mlllJ( o) of lhia st:cliun on Ihe (ollowing 
s.:hcdule .. : 

(AI Pnor 10 IIssi8nmeni of Ihe 
employee 10 an arcll where nCllal ivc
pn:uure re'plcolon ;'Ie worn: 

(B) When Ihc t:lllployec i:l assigned lu 
lin arca when: expo.ure Iu hLe,lu., 
Ir~molile, anl/lophyl/ilC, IIclinulil~, or II 
comLinaliun o( Ihese mint:r .. l. m .. y Le al 
or above Ihe aClion le\'c/ (or JO ur more 
da~ .. por year, • mctliCliI examinalioll 
mUil bt: Riven wilhin 10 workin~ dil~'s 
following Ihe Ihirlielh dilY of exposure: 

(C) And alleil.1 anDulIlI)" IherellCter, 
(U) If the eXilmining phy.icilln 

delermines Ihlal Itn}' of Ihe elUlnlinllUonll 
.huuld be provid .. d more (requllntly Ihlln 
Ipcdfied. 'be em(1loyer ,11 .. 11 pNl\'ide 
,uU! I:xlaminillioni Iu iI((ech:u 
employee~ III Ihe froequcncies IIpccifil:d 
by the phYlicilin, 

tE) ExceptjlJn: No metJiclll 
eXIIDWllllion il n.'quiAd 01 :any 
employee if IIdcqulllc recorlls ,huw Ihld 
the employee hill been eXlinUned in 
aCCOl'dance with Ihis ~agruph wilhin 
the plllll·yelir ~riod. 

(iii Conttfnt, Medical exllminaliun. 
made available punuilnl 10 parQgruph. 
(m)(2)(i)(AHm)(~)(i){C) of Ihil 'cction 
thall include: 

(A) A. medienliind work hislury with 
lpeci,,1 emphaai. din:cled to the 
pulmUQItI')', cardiuvllAculllr, lIud 
811ltlOiDte.Umtl IYltema. 

t8) On ;nililll euminution. Ihe 
'tllndanlized quc.liulUUlire cuntllint .. -d In 
Appendix 0, ran 1, and. on ilnn",,1 
e>.uminution, thc IIbbrevillled 
Illlndurdized questiunnuire contWncU in 
Ap~ndix 0, Plln 2-

(C) A phYliCAI eXAminQtion dil't'Cled 
10 the pulmonary und IItlslminlelltinlll 
Iystenu, including I, .. !=helt 
roentgclloaram to be udminililerud iltthe 
dilcrelion uf the phy.ician, Mod 
p,,(monary fUDctiun It:ltl or forcl.'tl vilal 
capacity (fVCj and (orced expirAtury 
volume al une leeond (FEV,), 
lntefJ.IntlaUon and c1a .. iliculiun uf chell 
roentgeDograml ,hall be conducted In 
accordllDce wi:h Appendi~ E. 

(D) Any other clUlrninaliun, or tell .. 
deemed nece .. &ry by Ihe e~a",ining 
phYlician. 

131 Informatjon pnH'idt:d to Iht" 
physician .. The employer "h .. i1 prudde 
the fol/owin8 illformillion 10 Iht: 
u.aminin¥ phYlici,m: 

(i) A copy of Ihi. IllIndan.l "lid 
Appendices 0, E. and I: 

(il) A ducriplion of Ihe afTl"C:lcu 
employee" duliea III Ihci' rcllllC In the: 
employee', expo,ure: 

(iii) The cmployee' .. n:pn:~elll"li\"t: 
expo.ure le\'cl ur .. nlic:ipalcJ l' ~pU~IIIC 
Ic\'c!: 

Ii,,·) A c1e,crip' ion o( IIny personal 
prolt:CII\ t: .md reapirllloC)' equipmenl 
used or 10 be uud: lind 

(\·/Infonn .. ,ion from previoul medical 
e.'tilminlilion. of the aflecled employee 
Ihal is nol o,herwiM available '0 the 
eXilmining phy.ician. 

(01' PhJ':iiciani written opillian, (i) The 
employer ltutl/ oblain II wrillen opinion 
(rom 'he eXliminina phy.icilln. Thi. 
wrillt:n opinion .hlllI conlain the ra.uJlI 
of Ihe: mediCMI examinaliound .haU 
include: 

(A) The ·phy.icllln'l opinion Milo 
,,'helher Ihe employee hal any delected 
medical condilion. tbat would place Ihe 
employee al an increoaed M.1t of 
mMlerili1 hcalth impaitClenl from 
e"pullure 10 Ubc'IO" !remolilc, 
anlhuphylllaa. Ol' Idioolila; 

(Sr An)' racommcndCKJ limitaliona on 
the Claploree or on the ",e of perlOD,,1 
protective equipment .uch •• 
relipirMlora; and 

(C) A. '''Atcmenl that the employee hal 
been inlormed by the phyaicillA 01 the 
relult. of tha mediCilI u.amlnatioo aod 
o( Mny medical c:ondiUou th.t may 
relult (rom .. baWl. lIemolite. 
anthophylUta. or actinolile axpoaun. 

(ii) The empluyer .h&JJ inaUUd th. 
ph)'lician not to reveal in the written 
opinion given to the empJoyer .pecific 
findi~ or diagDOlea unrelated to 
occu~lloIUII expDaww 10 ",be,loa. 
tramolito. anlhophyllitl. Of' actlAoUt., 

(iii) The employer ahall prG\1de I 
copy 01 the phy.ic:ian.'. written opinion 
tll Ihe IIfJected emplOYtle within !JO dMy, 
(rum ila nteeipL 

(nJ R«.otdbspina-{l) Obj«liveoota 
fur ~xtJmp/~ Dp6fUliOlU. (i) Where tha 
employr.r hut relied on objective data 
thul demonstrate that product. mado 
frum or contWuina asbaloa. tremolile. 
IInthophyltite. ot actinolite are nol 
cUlllible of releulnJ fibers ol •• bestoa. 
tremolile, anthophyllite. or actiDolite or 
a coml1inlltioD 01 tholO min .... ls. in 
concenlratioQ.l at Ol' ebon Ih, ac:tiOIl 
Icvclllnder the expected condillon. oC 
proceuina- UM, or handUna to exempt 
IUch uperaliul\. (rom the Initial 
monilnri~ mqwrement. under 
pe(lgrllph (0(2) oC Ihjl aec:tion. the 
em"lo),er lhuU Cllobliah Itl1d maintain 
an IIccuralll record of oLlective dutll 
rcnoOlILly reUed upon in IUPport u( the 
c)(crupliull. 

(ii' The rec.nrd .haUlnclude IItleut 
Ih. rul/uwina infurmation: 

(AI The: product qualifying (Ol' 
exem,,:ion; 

(n) Th. lOurce of Ihe ol1jl!Clive iL&ta: 

(e) Thll le.Una prolocol ra.wt. uf 
le'ling. ilnd/ot lllUIlYIU of llus malerilll 
fur Ihe releua.t of ub.llos. lramolite. 
IUlthulJhyllilL or llC'inoJilr. 

101 A ducnption 01 Ule open'li'ln 
exempled and how 11\. dati IUppo.-t the 
exemplion; and 

(EI OlhtU" d'lla relevanl 10 Ih. 
operlltioru, mlilenal .. proceuing.. or 
cmploy~ expo.ures covered by Ihe 
el\.~rnption. 

(iii) The employer Ih.1J maintain thil . 
n:coro lor the durillion of the em(lloycr'l 
reliance upon MUch objective dllta. 
. (2) £tpoaure measurem~nu. (i) Th, 
employer shaU keep an accurale record 
of 1111 meuuremenls tllken 10 monitor 
employctll expolun: 10 aabe.toa. 
trcmolile, anthophyUite, or aclinoUte a. 
prescribed In pllrllgrllph (f) o( thi. 
"':uOD. 
~: Tho emplO)W may utillD 
th .. 5ervices o( cwupc:lent orslUli%.aliOlU 
IUch u indualry tnode allOCialion. Mnd 
cmpluyee llaocilllions to maiDt.ein the 
fCcord. required by thit aectlOD. 
. (U) Tbia record .h.U Include alleM.1 
the foUowlnj inrormation: 

(A) 1'11. datte 01 mea.w"elDCnt: 
(8) The opcratioalavolvina expo'"", 

to Uheltoa, wJUOIiIe. anthophylli&.. or 
acti.noJite thalia belna Inowtored; 

te) Sll.mpl1n.a and analytlad malhoda 
used and evidence 01 their Mccurac:y. 

(D) Number, duratioa. and result. of 
umplaa l&kea; 

(E) 1)". 01 prolecti\'e derien worn. If 
any: lind 

(F) Name.lOCiad MCUrity IlWllbu, and 
Upo&&I.JW 01 lM .mployee. whOM 
expo&W'"H lite l'eptUIIlted. 

(WIne employ.r IIwll m.aintaia tbia 
record (or at lue.t thirty (30J yean. ia 
ac:con1ltoca with 2a CFR ItnQ.20. 

(3) MedicDJ 6urv",1ItmC11. ti) Th. 
employer aha.I HlabUIb and maIntain 
an accurate record (or each employee 
.ubJect to medcallUlWillanca by 
p8l11grapb (m) olthi. aectiuD. la 
accordaDQ with 2a CFR 191Q.20. 

(Ii) The recOId thaU inclw1e atle .. t 
the fol1owlna ~onnatioc: , 

(A) The name and aoc;lal aecwity 
lIwnber 01 the IfIlployec; 

(8) A copy o(tho employet'. mttdkal 
OXAlm1DaUon rHUta.locludir\tl the 
mc.di.CIIl hl.tory: qu.ltiounau-. 
rtapollM" relul. of any telt .. IlOd 
phya.id.an'. recoomeDdatiO:u.. 

(C) Phyaidan'lwrill.D opinioo.a: 
(0) Any emploJfe medical COID{Ilainu 

relaled 10 expo.l.l"1I to .. be.toa. 
!remolila. anlhop.yllite. or actinoUtr. 
and 

(E) A copy o( tIw lnIorraatioQ 
provid.d to Ibe p~.k:iaD al c.quired b' 
pan~ph (m) of bit oUtCtlon.. 

(iii) 'In. employu thaU eneW'll that 
thlt recotd ia m.airtained (or the 
durill ion oC ell'lplo,menl plua thirty (301 
yurt. in accordaru with :zg CFR 
11110.20. 
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1-11 TrOlnlng fl:CONS. The employer 
-h .• 1i mdinl .. ln "il clIlployec IrolnlnB 
-~l: .. rc..l~ Cr.r r.ne I yO:M bl."yond Ihe lasl 

t ' e or t'lOplaymenl by Ih"1 employer. 

I~I .. 11·otlnb,lily. (il The employer. 
IIp,,n wnlll'n rellllesi. shall mak~ all 
n·l.nrJ ... rrqlli~eu la he mainlitinl'd by 
1!l1:J :I"clion 8vdilablf' II) Ihe Anlslanl 
"<"I.·rclary dnd Ihe Uircclur far 
.· ".mmaIlOIl and capying. 

(iii nil' employr:r. upon reque"l. ~h,,11 
hl,ll.e lin\, I"poaurr: recalt], rr.quircd by 
n.II;1l1raphs If) Rnd (n) of Ihis I<"clion 
.,\·;"I:II.IIr: for ellaminali()O and cop}'ing 
III HHech.'C1 employ~~. former 
' !: lIllltJr~cs. uc!iS;:1alr.d rp.p",,':nl:llivcA. 
,"!J Ih.! .'\5I1i31""1 SCt:rr.lurv. :n 
•• :: ... nlilnt:~ will: Z9 CfR 1!il0.~aHp.) 
,,"J(~Hi). 

(iii) The emjlloy~r. upon rr.qup.ll. ,hall 
m"k~ "mpluyee 'medicl records 
"!Cluircd by para:raphs (10) und (n) oC 
1111:\ scr.lion IIvllil~hlc Cor c'I{Hminalion 
o.;!" 1:'IJlyinllln Ihe 5uhjecl ~mpillyee. 
.. a~·unc hlt\'ing Ihl'! spedf:c wrHlen 
' .. ' ,"llCnl oC Ihe luhjecl empII)YI!p.. Ind Ihe 
1\!\"i"lanl Set:rr.lary. in Icxord,lOce wilh 
~J CFR 1910.10. 

("I Tmnslt!r of recon/s. (i) The 
1:l:Iployer shall comply wilh Ihe 
,..,.qu.rcmr.nls concerninR IransCer oC 
flocords sci forlh in ~ CFR 1910.20 (h). 

(ii) Wh"never Ihe employer cease. to 
[ 'II lJusinc$JI and Ihere is IIU IUCCCllO' 

\\,lnyer lu receive OInd relain Ihe 
~ml!t for thc prescrilJed ~riod. the 

I:mplu) cr .hull noliCy Ihe Director at 
Il!lISt 90 dllYI prior 10 di.poul and. upon 
rl~qucst. Iran,mit them to the ~irector. 

(0) Date~l) Effective date. Thi. 
J~lion .hllll become effective IlnKrt 
ll,ch' 30 doya Crom publication In the 
F'oderalll.p.tccJ_ The requiremenu oC 
Ihe a,be,lol Ilandllrd luued in June 
1!172 (37 FR 11318) ... amended. and 
published in 211 CFR 1910.1001-(1985) 
!"t'main in e({eel unlil complillOC8 i. 
ItI;J.ic\·~d with the paraUel provl,iona oC 
Itti. alandard. 

(2) Start-up date .. (i) The 
r~uil\'mcnll oC puagraptu (c) through 
(nj of Ihi, .«Iioo. including the 
enllinccring conlroll .peciCied In 
pllrllgrllph (g)(l! of thil aeclioo. .hall be 
cumplieJ with lJy (In.ert dale 210 deYI 
from pulJlicalion In the Federal 
ItltliJlerJ. . 

(pI ApfN!ndice-. (1) Appcndlce. A. C. 
D. and E 10 Ihis aection Ire incorponled 
ttl part of thi. aec\lon and the con\.cDta 
of Ihe", appendiua are mandalory. 

(2) Appendiua B. F. C. H. Ind 110 thI. 
s~IJon are infonnatlonarand lire nol 
inlended 10 crelle any addilional 
'lbligalioOi nol olherwiH im~ed or 10 

'racl from any exi.lil\i obligalion •. 

9 

App.udl" A to S 11I16.)A.-{)SHA Ilo-'.n-c. 
I-'clbod-M.nd..olory 

Thu m .. nd"lory .. ppenJ,,, ."wdr. ... Ih., 
pro.:.cdun: CoJr ~n .. IY1.nll air umplea ror 
A.b.,5IO •• ',emoille .• nlllophyllile .• nd 
nlilloille "nd .pc.:.!i •• q ....... ly collirol 
p, ..... cJun:. Ihal musl he implcmenlcd by 
l ... ho(.1lun"o pcrlomll1l8 II.e .. " .. Iroi •• Th~ 
'Hm~'hnll and .n;,lylicll m.:lhOtJ. dncribr.d 
llr.lnw repre&«:nt the clr.menl. o( the "v"il~"le 

- mnn'lnring mclhod. louch II thc NIOSH ~ 
mrlhlldl which OSHA cnn.iJC1". 10 be • 
u.en .... 1 10 IchlCH' '1I1.q~le emplo)'cfl 
capuouor monilorin8 ",hll .. IIlIuwi:l1l 
,-mploy,,1" IOU" melhlXls Ihal lire lllre.l~y 
h: .. lJl,ahed wilhm Ih,.., 0'1l;,ni1:lIio;1l .... 11 
tmv10ycn who .re requifftd 10 cund",,1 .. it 
mun.lu"n, IIncl"r par" GrupllIn or Ih" 
.I011111Hrd are I'etluired 10 " .. Iize flnlllrl;,. ... 1 
lul .... n.loril'. Ih .. 1 u.-! thi. pror.e.JlII'e. or a,1 
"'lui, .. I .. nl mO:lhod. ror colll'Clt", und 
1""lp.inK tampl .... 

Suml'/i"s: ond 1~IIIQI}'licul Pror.'<duf. 

1. Th. SOImplins medium rlX' lIir umpln 
.hull be millrd .:.ellulo:H! .,Ier filll1r 
membranes. TheM thaalllH: ileailP"'lf!J Ly lbot 
m;Jnur.'hil'1!r" ... il"bl" rlW •• w.I.,., 
lrenlolile. enlhophylli ... Ind lIc:Unollle 
counlins- See below ru, rejectioQ ol blunL.L 

:to 1M pr.relTCd cullecllan dorvic. .MU be 
Ihe !S-nlm d~mc1cr c:. ... 11e wilh an ~ 
r.ced 5O-nw ellienalon cuwl 11M 31-mm 
.:a.MII"IINIY be ~ II neoHAry bul only II 
wrillen jvluflGllrioa rot the need to u.. Ib" 
37-/MI rUler CUMU" IICCOIIIpAni .. the _pie 
.... 1011. in the employ .. •• IllpGIlII'I: axmilurina 
n:coni. 

l. An .. ir flyw tala belween o.s liler/lllill 
.nd 2..S Illen/min wU be acIectad Cor lbe 
~/mm a ... llc. If the 37-fD1II auellal. 
u.erl. an "ir flow tala betwMlll Uler/min 
.nd 2..S Iilcn/min .hall be ",Iec:t.cd. 

4. Whllrll pouiblc. a ... mcienl air volwaa" 
ror .ach "ir _pl. v .. dl be cou.ct.d 10 yMld 
lw.lwnu 100 and 1..;)00 libaa per IqUIIrII 

millhnel .... 00 th. membrane 011 .... 11 a filler 
deri<"Da In .ppeannoa or II 100M duet ~ _ 
on Ih. filler. a MCOnd Ia. IhaD be 
II.ned. 

s. Ship the _pinta a n,td container 
wilh .ufficianl pack in, malerlallo pn".,,1 
dialod,ing the c:oIktc:le-d fiben. Pltck.l1l8 
m.1!malln..1 hal I hip .1«;t~.11c c:hat,te 
on ita awi.a 1 •• 1- 1IIp.nded po1r.I)'rIIfte) 
c.onnot bt I6Cd beallN web rnalm-I CMQ 
r.llu" Iou or fibon to \be lid ... ullhe 
caaunc. 

a. c..libntl" cam per.aul Nr:IV!lI", pump 
beCIlf •• od .rllf' .... wilh • rr~~ ... tiv. 
Oller cauctle lnallllrd l»ctwecn the pump 
~nu the t:allbntllon devlen.. 

7. ~I '."'ple. th»11 be Iu." In 1M 
-bA.lhlnl &OM- or Ihe employ .. (I .... 
.lIuched 10 M ""I the colLo.r or Lepe1_ 
1110 WOOlkat'. (.a: l-

I. FIber Counl •• b.1I be awde bJ po.Itlv" 
ph~"C conlnut uainc • "'~ wilb an • 
lu 10 X cya-plflCfl Ind • 40 10 U X abjectlv" 
lor I lul.1 nwlJ'ifiCMtlon 0{ appt01lUn.I.ly 400 
X .nd .. nWlW!rical Ip4Mure 01 ~ 100.71 
Tlw! Iniaotcnpe .h...11 llao be Oiled with • 
K<Tf:n or III ... IiIllr. . 

II.. The miCTalCOpr eh.1I be fined wllh • 
W~lIon-8ed.r:1I "y"l'iC!CfllAllcui. ulibncad 
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for a OrlJ di .. mrlu or tOO micromelc ... (+ I 
- Z nllr.rnmcl .. "I. 

10. ]l",,,~ .,,: .t,,11 dc1tcllon limit o( tho 
n,ir:m .... .npo: sh;:!: be aboul 1 dcgre". 
m".~L.rrJ u:.illll Ihe II!;E phase .hin Ie. I .Iillr 
.~ nudin~ bdow. 

I . pt"c(' Ih~ r"., .Iidc on Ihc miCT!l..cnpc 
1I"lIc Inti ccnlrr il'lnder Ihc ph~K' objecli.,,.. 

b. Bnn" Ihc blud .. or aroovcd lin .. Inlo 
(oro •• 

~rlw .Iid .. cului.u or _n tetI 01 
~oo\'cd Iincalr...L :!O aroo",,' 10 ... ch block) 
in Jo:~ndir..: order or vililaility rrom KI. 1 10 
7 ... ,ven bt'i,ljllhe Icut vi. iblc. Th. 
l'etluirP.men!. ror utw.slos. trelnolile. 
.nlhnphyHilc. ami IClir."lile cO'lOlInllft \h.1 
Ihe Dlir.maeope uplil:& mUlt reaulv. lhe 
pt\OOved lin". in lei 3 cumplelel}' •• hhou,h 
lhey ""'y ~p""ar some",h.I'.inl. IIJ\d \h.1 
the 1l"'D\.",J liMa in xl, II anoJ 7 mu.t be 
in"ililJI.t_ Sl!11 4 And S mUll be 411,. ... 1 
patti.lly viaibl. but IIWY Violry .lighlly In 
vi,ibilll), Lelw~n lIIicrotCOpn. A 1\l00000pa 

lb.1 r.iLe 10 -.1 It._ trquinolDCnl. baa 
ei\h'-t 100 10 ... or 100 hllh • rnolut\on to be 
-.d for eabncnf. b"Btnall1 .. anthophylltl8, 
and •• :t!nolile counlin .. 

c. U the Im.p·deleriorw .... cI.,", aDd 
""11&1( the mlClOl(.;Gpc opllca. U the probIera 
pomalslL r.wuh \he rnic:roecope IIUInuCactarw. 

11. Each Nt of_pln taken wiu Include 
10 pm:4&Il blaW M a lDiDimum 01 % t.lanb. 
The bllUlk ",,&&lti .ht&U be Iw:rapd IUId 
IUbtractad CI1HII the aaalyt\c.aJ ruulta berore 
hpor1i"" Anr _pin tr.ptncGled by a 
bt.nk hllvlnl a fiber cmanlla UQIII 017 
fibaa/l00 nelda .haU b. rwlected.. 

l%. 1M _pJc. shaD be _led b, lbe 
aalone/lrWa:lia IIMlbod M a -'hod wida 
110ft equlnl.Q' ind.n 01 rvlrac:tJoa lAd aImilu 
daril)'. 

U. ()b.a\ .. the CoIlowinc c:oualllll NI ... 
L Cowl. only flbc. r.qual to M 10Cfet thea 

5 1ll1acMM1C1'L M.UW'W the IIII1f\h of cutnd 
fI.beto. aIooJr the C1IITL 

b. CoIInl IU putida III aabesWa, trwtDolJaa. 
.nlbop/aylllie. lind ectiooIIla tha' iaave a 
~dHo-.idth nuio (upect tallol ol3:1 M 
.,..~-

c. flbc. Irina cattn:lr wlt!Ws the boundarJ 
01 Itt. WaJton-a..cItett p1ItlcJl.1ldd aba1l 
NOd" a I:QIIQI 01 L Flben aouint Ih. . 
bouDClary oooa. h.wlnl OIM aod '-hlll the 
circle. MIlD Nelli_the c:owt ol one ba.U' (JA). 
Do not counl aay fiber thai ~ !be 
eralk:ula bCNndary _ dun ~. 5lejed 
.Ad do !tOt couDC IAr othar llberw .
I~ !bey mar be ¥tuble oullide ~ 
.... Ik.ul • .,.... ' 

d. C-I bt&ndl" ol ftban .. OM liNt 
lNIicu individual fiberw can be ldeallW by 
obMrvl"ll bach mda ollA Indivldwtl &bet. 

L Counl ~ an11c::u\.e n..ldlto pld 100 
tIbeR. Counl a ~ 01 m fi,,1d.: IUp 
CDWIlina all00 naw.. rcprd1aaa ollllMr 
_L 

14. Blind rccounta ehaU be Clooductecl.1 It.. 
tale 0110 pwcml. 

QuoIily Conuvl Prvc.cJu.r. 

1.lAtnlaborulUf'J provaa. Ea.cb labooaloty 
ud/or .. dt compcay with IDOIW tb.a _ 
~ COWlIInc tlIdn thall ntabMh a 
.. .. u.uc..Jty dalpMd qu.l\ty ~ 
1JrOII'"fI. 1n".,1 W'i"ll blind rfICOWlta .ad 

[lee.. 1at..M. ~ A) 



r:... hh r ... hun .nd QU...IIi.y CUll:'.,; 

I\. c...lobralion of Ih~ W .. hon .lkr.lcil 
~ 1 . .. c.: \lI~ . Th~ dlameler. d..lmml. u( the 
cuc.:ul.1r ClJunllali _1"fI:' .. nd Ihl! disc d i.lmelcr 
",~~I t,., '(l~c.:"·II~J "'h.:n u"lcr'nl/lh" 
a &:Jl tcu!e. 

... Inserl :.n)' h .. ll .. hlc 8r .. ucu!r. IOlIl Ine 
"} .. piece lind fucua 110 Ih~1 Ihe IIr .. licuie IIIIU 
•• " . f ... rl' Mnd cle~r. 

b. $" •• he ~pprupriolle inlcrpuI',lhlr); 
JUI .. n.:.! lind. If oIpplic.abl". re:M:lth" 
blll·Jc.:u1 .. r hll .. <1 .. ujullment JO th .. t .it .. 
lIu')(nll ir. .. lilln r"m"i.al colUlilnL 

c. In~l .. iI'h.! .w lu -IS j( phau ob jective. 
d. l'llice .. '1~lle ncic.J"umcltr 00 thoe 

onlL':U~UPC uLlecl "I".,e .wd fuau Ihe 
m:&:rosc.:ope lOn Ihc ~noJu .. IC lice •• 

e. Me,,~ule Ih" m ••• lOiflcd .,-iJ len~lh. 
L.I::amJ. u::.;r'\lI/lc »1:ll:u ncicruQlcl"r. 

f. R"Ii"l~. Ihe gr .. liculll frum .he 
m";ru~cupe und mc,Uure ill .. c1uallVid 
lenilln.. L.(lIIml. Thi. c.: .. n bell be 
~c.:l:oQlf'llshcd by usillll ~ 'hl~c fill~ ""ilb 
.. r.miera. 

I· Cllculale Ihe circle &li .. a:tler. d • .{lnmJ. (or 
Ihl! Wllhon·B.!uo'!1I era1icule: 

I,x 0 ' 
.t.:s ---

1. 

~-u 1. .'108 IUD. 1. .. %.93 nun 
.. nJ 0 .. 100 um. Ihen d. - z.n mm. 

h. Check lb. fjeW di.rneto:r. D(lIcoep ... ble 
r .. l14e 100 IIIlll % 2 IIIlllJ wilh a 1Use 
miCNm .. lor up.u1 n:ceilll wlhe ljI'alicWe Cram 
Ihe lIIanul~"'IU~r. Dcltmllno fj.:ld am .. 
(mQal· 

l%. MicrolCOpe ~djlUlmenla. FoJ!ow lb. 
1\ manuI"clurer' l ilu:lNcliuno; and .. lao III. 
. .1 InIlOW\na: 

) 

•. AdjWlI the I.!;:hl SOIOt"",c fur ewcn 
illuminatioa aeroll Ihll fi.:lri 01 view ilt Ihe 
cOl"d,,:uer inc. 

No(a.-Kuitlcr UluminHlioo I. pn!f~nr.d. 
whc"e 8VRil .. ble. 

h. Focul 00 Ihe p!lr1icut..!. m.tlerillilo be 
8ltlllllineLl. 

Co Mal.~ su~ Ihllt Ihe iio!ld iria I. in (OCUI. 
c.-:nlcred on Ibe .ample. ~nd o~n anly 
enouan 10 (u1ly iliumin~lc Ihe fjeld 01 vicw. 

d.. UN the lclelCOpe ocular lupplied by Ihe 
manufacturer \.0 enaure Ih .. 1 the p ..... e rinaa 
(.ntaular diaphra!PR Ind phaH-lhiflinll 
II&"O.I"nllol an concentric. . 

13. Q;~ Ihe plta .... hifl dctteclloa limil of 
Ihe mlC'OICOp. periuJi.:alty. 

I. Remuve Iho HS£/NPt. ph ..... conrra.1 
Inl ,Iid.e (rom ill .hipping conhliner anJ 
cenler il W\Jer Ihe phase objKliv •. 

b. BnIlJl Ibe bloch of grooved line. inlo 
flJLu.&.. 

N04L-The ,Iide con ... I , of Ia'en M:~ of 
llruc.ve. Ie.-. :!.U IlrouvOl 10 ea.ch blO<"J< I in 
J".('r:nJ, .. ~ ONc:r of vl.lhilal)' from ,c!lt6 1 10 7. 
Th. n<quU'elJlcnl& CIK counul\II .1f' th .. , IIw 
I1"II":Nau.rpe OpIIC' mUll nolulv. Ih. grooved 
111111, .n ":1 J complct"ly. 411!'lough the)' rruly 
ar:p.: .. ~ ,un • .!",h .. 1 f.iI:1' ... nd th .. , Ihe groovtrd 
I ...... in .els ilia 7 mual ~ inlliaible. ~'I 4 
,,",1 5 n41SI be III leul pathall) vi .. LJI .. but 
", .. ) VoJry willbll)' an Yi~lbilily belween 
nticrolCOpe •. A ,lIlUOSCOpe whi.:h lau. 10 
rn.,..el Ih~. n!qoU"elUCnl' b.u eill~r IOU low at 
10)0 hl~ " ruolution 10 be uud 11K aw.-loe. 
u'IIlllulile, .inlhollhyllile. InJ .il:lan.:alite 
r.o'Jr:!i"JI. 

c. Illh. iauge qU.illilj' deleriolillc .. cLean 
Ib, nticrusa;pe oJ:lia .. lid. if Ih, pruLJI .. ra 
l=o!~i'll. ~uh the mic:ruacope 
nt;anufaclurer. 

H . Q .... lily cUltlroi uf fjber ,,"Cunt&. 
a. PrepHN or"! CUWlI fillid blain&. .. long 

..,ilh IIu. licld urapl"s. lWp.lrt lb. COWIla 00 
eac.:h blan.:.. Oolcul»11I lb. _.D or Ib, fi,W 
blaN. r..ounla Mnd aUblrau thi, value lrom 
ncb a;wpla count belore repoxtiAl the 
re.wlc. 

Note L-llla identiiy of tIte bIMaA tdlet'l 
Ihmcld bot Wllr.n.lwn \.0 the coWlla Wltil aU 
c..auala h~"o! b.:.!n complllr.d.. 

Nolle Z: U II li~ld blaAk yiclJa fiber COWl" 
&n!.t .... tlten 7 fiben/IOO lielde. repoxt 
p"uible conllllnillauOll oC I~ ... mpl .... 

II. Pfrfunn blwd rec;.)UIlta by l!w IiLI\Ie 

CIlWlI .. r on 10 percent or n:len COWlted 
(.Iides rel .. boled by • petWIl othet thea the 
COWllerJ. 

1.5.. UN the (oUowin, lu( ta del4lmw&e 
whll:h.,. a lNir or c:owlla OIl the I&mI &iter 
sb.,J&lJ bo roj.cled b.o:auae of poNible bi.u. 
Thia .I»IIIIIIC .. tinwlo. the c:owUiaa 
repel/lability MI tlw 93~ coalldcaca \.no!. 
D~rd Ih(! _pie if the differenu bctwMG 
tha two CIlWlII eJtCeeda %.77{F)a.. where 
F ... aYefilBt or the two r&ber c:ou.nla and 
..... rewtive ,,&JJCbrd rlItviMlloa. wbidl ahoWd 
be darived by aach ubJr .. tary bued OIl 

bi.loric.aJ io-ho" .. dal&. 
Noc.e..-U' " p4ir ol _ta La rejected ., • 

re.wl of thi. 1",- r.cou.o.1 the rem.ioin , 

t&JDpl .. ia tiwt NI a.od tMt the 00"" COWlta 
III/,iDal Ibe rU'lll _ .... Dlacard I&l1 rejected 
paired COWl"'-

tiL £nro1J e,c:b new COWiLar In a 1ra1DJn. 
coww thai campara pedOrm.:ulOe 01 
ClIWllcrs on a n.r.ely o( IIIrnpWe ~ IbLa 
proco=.lW"f!. 

HoIa.-Tu enillre aood reproduc.lbllUy. all 
",,-.. torles "ngllKed In ubatoa. tremoUL.. 
anlbophyllila. lind IIclinolite CUWllina an 
rcquin:d 10 plirticJ\I4l, in the I'ralIcJ.ncy 
1\.I\.l1~·lic:a1 Te~lina IPAn Provam and lhouW 
tuulinely par1icipate wllb oth.,. ubn'oe. 
In'rn..alilr .• nlhoph~·I1iI" and adlaolillliber 
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OJunling l .. bo"'lon". In L't .. 'l<~h .. n.j" o( fidd 
... mpl,,, 10 compol'r. pcrCurm~nca uf eouna.,n.. 

M"uu"'ltIenl 

17. PI~c. lh ... Iille on Ihe mec..h.nil'lll 'I~&e 
of Ihe calibreleJ IDJcro..co~ With ,h. canllll' 
of Ihe fill"r uull .. r ,h. obj"cu" .. len •. rO(:u~ 
the Inicro,cope on the piline o( Ihe falr"r. 

16. R.caul"riy chedc phaw-nna olliglUl1cnl 
and Kohler iIIwnUulion. 

la. The foUowin-r are Ibe counlina n.olr,: 
a. Coual ooly fibers IO"IfCr Ih.oo .s um. 

MOIII.ure Ihe Irnglh of cuno'cd fi!Jcrs alonl the 
curve. 

b. CoWlI only fjb.t,., wilh, lenath·llJ-widlh 
relio rq",1 10 or gre .. la- thu :]:1. 

Co For fibc,., lhoil erosl the bound .. ry ullh. 
graUClIle 1i.1Ll. do the following: 

L CoWlI any fiber lonller tha 5 ura Inoll lies 
enlirel), wilhin the ,",ticule ~~ •• 

:z. CoWlI .a n fiber any fib.:r wilb 001)' on • 
.ad Iyina wilhin Ihe I"'''c:lle arca. 

J. Do oul COWlI any fiber thai crcuu Ih. 
puticuLa bowIdery more thll.ll onea. 

4. Reject aod do oal COWlI 1IJ1 olb"., fjbctL· 
d. Couol buadlH or flbul &I one fiber 

ua1eu indivlduallibe.n CIlO bo W.atified by 
ob .. rvina both en.da DIll fiber. 

&. COWlt eaouah araticWe field. ta yi.ld 100 
fiboatL Couat a minimum of 20 n.Jde. Slop at 
100 lielda rqudlna 01 fiber count. 

2Il. SWtCOWllina Cram one cad or lb. filter 
end p.rusreIII &Jon, • radlallina ta the other 
and.. ahih ailbet- u.p OC' down OG the filler. and 
condAue In tfw revarae direclioa. Sltleer fi&:ld..a . 
raDdomly by IooIWac .way fnxa the ,yepiece 
briefly whila advanciDa tha mec:haaical ....... 
Wbea IIA ~la COYera CL \4i OC' IDOI'. 
of the field ol view. rej4id &.be flald a.od .. lflCl 
aoolber. Do aot rEpOrt raJ-c:t.ed ftalda In lhe 
Dwnbotr of tut.al 6e1da COWlt.d.. 

No&a.-Wbea cou.at1q a field. conlinuoualy 
acaa II r&IIp 01 focal plaDa by movtna the 
fine rocu.a knob ta dated YUJ' fine Ilbera 
which have become embedded In tb.e Wi .... 
1M amall-diama .... ftbera will be ¥ety (&.ina 
bul are &II impoItanl CDGlributioa \.0 tIte \.Otal 
cou.oL 

CalcWat.\ou 

n. Calcula Ie a.od repoci fiber deaa.lly OIl 

the iillu. It (liberal_a); by dMdiac the 
tolAl fibet COWit. P: aa.lDua the ma&Sl tleld 
bleak _I. B. by th.e IWDlbet ol rlClda. II; 
and the 6aJd eree. A. (Q..OO7I6 _a loe a 
property callbnted Walloo-8eck.tt 
II'Mllc.&1e ); 

, Jl-8.. 
E - -- llben/_e 

(n)(Ac) 

[s.c..1tlQ.l001. ~.) 



p<:nnlll~ 10 b. ~ lor .. bca1Ll1 1C,·:n."·'t'. 

.nthophyllile .• nd .Cllnolr,. wo,k.. for 
nClcO'_ prolcct:on. ""pinoloCl mu.1 01 ) our 
l~c... .. nd h.c .. d Inugly Your cmplo)~r i. 
requIred 10 cooduc' iii leila wh.en you urc 
r.n' Hligned • ""pir.,or and ."ftC) II monllu 
thcrnll"r R .. ~pi~to" ahould nLlt he 
loo~nctl or remo"cd in wun lilu;!I; •• nl 
.. "" .... Ihe.r UM il re<')ulnd. 

a. .-rolcc'i~. Clolhil1i: You uno rC'lui,..,:! In 
..... ..r proteclivlI dothina in wo", arc~1 ~·~.c": 
• ,1..,.1.1 .. l/"emulil •• lu\1lophylli,c • ..nJ 
"l.l.lIlulitc fIlMlT c.onuol.u, ion •• ~ Ihe 
~rroi""lJlc UPOlull limil (PEL) of 0.2 flc... 10 
prrHll1. cunl~minlltion of th. slun. Wherv 
prolllCll". clollWla La requ.inKI. your cWilloy~r 
mual ploltidc )'ou with dun l&I1WInlL 
Ullku you...,... work-ins OG " larve ... Lelloa. 
'n:nmlillf. anlhophyllile. .. nd »cIIDulil. 
remo:: .. l IN &U.owhLjon projecl. y....,. o:mploy .. r 
111;.001 .. lao pl'Ovid •• ch;arl¥" roarn IlOd 

1C9,.;;oI. lochn lor your Ilreel clo'bes .1/1.1 
~Iaa\in .. ,ed WU"' clotheL U you .. ra 
",ortr.i.'1 on • I.,... ... bcIIUl, aramolil •• 
InthupaylllLa. and act.inolill remove! oc 
durnoliiWn projec:L II.Dd when it II rc ... ibl. 11.1 
do.o.)'OW' employer !DIU I provLG. I dUll 
room. ahG_. and decOCUa.aai.ollion room 
CUCltiauoua l.D th. wGrit Ar.&. Wbc.o ..... ina 
the work .Ra. you CDual ntmon 
coot..aWLtited dothlna belon proceedI"IIO 
Ih. ahuw&r. U t.be abow ... i.e GOt Id~1 10 
lh. wuril Ira .. )'OU mual vaQlUIll )'0"'" 

clul/lina befon proceedi.oc 10 t.be c:b. "4" 
room lAd ahaw .... To PAVIA I La.h.1~ liLen 
III coa&<.UAioated chl.llll roocna lAd aha ... ot ..... 

I.av. )'OW' rw'picaloc OG uati! y""I .. ,... the 
abow ... lAd at,,,, thl c1e~ c1wla- room. 

IV. DllpoM1 Prucedu.rn and CeeDUP 
A. W .. 1AIa that an teMRted by ~ 

",b.rw labHtoe.. tntmolil .. a.othopbyWt .. a.ocJ 
ICtiAoU~ '- pteNnl iIIcWde:: 

1. Empty .. ~ ll'ImOlita. UJthophyllil" 
and actLDalile ahippm, cooWnua. 

1. Procau w .. I ... uc:h .. cutu.a,p. 
trtnllnUlp. or re lect m.a' ui.al. 

1. Houaclr..eepllla _ute from .-p(q or 
Y~ " 

.. Aabaloe. tntmoUte. &AlhopbyWte. aDd 
actla.ol.lt. flnproofina or IIIeule l1Dc _teria1 
thel Ia ntmowd lroGl borlld;np. 

L BWIdlac prodI.ICtI'that Cl)GlA1D ubnw... 
tnIlDoll~. a.o!hopbyWI .. &.ad act1Ao1i~ 
_wed du.rine bWdiDc rmovilioll Of 

demolIu-.. 
L Co.ala.lDl.oat.d dbpouble proC.ccdn 

doUUna. 
B. Empty ahJpplD. baa- caD be flartaMd 

und.r e-xhaoat booda and pe.cked IAIo .Jrt1aht 
0001."-' for d1.po6&l. Empty ablppm. 
drwDa an dimcu11 I.g c:Jaa.a an.d ahould be 
-.1..d. 

C Vacuwu lop or diapouble paper ftllln 
~ DO( be clean.cd. bc.I ahoWd be apnyed 
with I I\.oe _I~ aWl a.ad plaad 11110 e 
1& beI..t _ .. ta c:ocLrt.iDec. 
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O. ?roc..cu ",.11 •• nd bo..-.,kc:..PLnt "" .. ,. 
IhouJd be w.lI.u wilb "'.Ie.- Dl' • aw.hIre 01 
... I er ..nd o.url"ct.an I pnor 10 p6dr...aalAc IA 
d"po"wbl. COO~ 

£. M .. I.-nal COOlAi.oJf'I ubnlO .. tn:moU, .. 
Alllhuplo)·lIila. IlAd ICIUl4UI. thaI i. ntlmo"ed 
fn.om build in., !Duet be di.apool«i of IA l.aIr.· 
IIchl tt-aul Ihid plutic bcp. pL.ltic·lined 
c;anlba..nl c.onlALn.ra. or pl .. ,ic.liAed Dle11\l 
c.ool.""' .... Th ......... 1 ....... bleb an ramoved 
",bil ... al. Ihouid be Ma.Led ifu:onlalnera 
boIfore lhey dry aul 10 lIW1im ... t.h.c rei .... of 
.. be.,oa. lremolil •• anthophyllite. &.ad 
IIcl inoli I. II ben dl&li..oa b.a.o.dllna. 

V. ACCIN 10 InfOl1llation 
A. EMch y .. r. )'OIU' employ.,. 1& ntquiAd 10 

in lonn you 01 tha 1.ol0l1lUl UOQ COOlain.cd III 
lhi •• Landant aDd .ppcDdJore lor .. balO&, 
trcmol.il .. anthophyUiLa. &.ad IOCUDolilL In 
addition. yOUT emv/oy ... CD.".t iutNd yuu III 
th.r proper wen pn.c1icae lor baAdll.ot 
maleri.11 coalainlnl ..be.t_ aramoUte. 
U:lbop" yUi La. aDd .aiooliLa. a.od chi CXICftCt 
11M 01 pI'OlKtift equipm.eat. 

B. Your _ploya' i.e ntquinod l.D dllluIDiAe 
",b.et.hGr you .,..lNUC ~ 10 ubntoe.. 
Il'aIDOIi La. aa thopb ytliLa. a.od ICtiAoUlI. Y"" 
or your repreMSltedva hu t.be rtahl to 
oWeN. emvIoy" _.__u lAd eo 
ncun.I tiM ,.wll obl&1.oed. Yowr eIJI9loy ... 1a 
required 10 Lalona feN 01 yow IlIpC*&nt. a.od. 
If YOII Int upoeed lbova t.be panalAJbIe 
lllnil.iw or abe II ntqund 10 Lal_ )'UII 01 
th. actJoaa t.bet.,.. beq ta.kM l.D reduce 
roue ~ 10 withJa !be penaiaalbIe liaIt. 

C. "our empIoyw Ia Nqu.Lred l.D keep 
nteurdI 01 your ~ a.od modicad 
.uruloaU--. ra- axpo.un recxwdI awal 
La kept (M al !Mar tblrty (30) ,..,... Madk:el 
ntcordI mUll be kepC for tiM period 01 your 
emplo~t pillA Lb1rtJ (30) Jean. 

D. Your emp&o,... II Nqulnd to nt&.aM 
yOW' upcMWW a.od medkaI ~ 10,
pbyak:i.IA M ~1oICi ~taU" II90G 
'10\11" wrtllca ntqUolal. 

Aw-Ix H .. I Uti SIll J c. e-al 
~CII'Mz="~ 
~~,.wa.."'~No.
W"'a&orJ 
L Ilou&e 01 HAir)' lA1WItioG. l.otnlioll 
n. To.xlooloo 

0Wca1 ~ 01 the r.dvene .a.csa 
uaoclatad witla up<*Int 10 ..t-coe. 
tnmolIte. Ulthoph}U1La. &Ad 1diDoUte. II 
prucnlLD tha fona 01..,...,..,. ~ 
.p1d.m1o~ I~ 01 OCQlpaUaoa.Uy 
.~ WOIUra. famUJ coaLacIi or wocWa. 
and penonI U\iIIa _ ubMIa. ~te. 
UlthopbyUiLa. aDd .ct1DoU .. 1AI.IML TbMe 
alud1n bave ahowa I dallDIta ueodaao. 
berwc-w IXpoeo&ft I.g .. beMoe. ~lI. 
ancbopb)'Wc.a. lAd actiDoUla aod ... 

~ ...... 
.l1 :~.ZJ 

rl\Ueu.,d inOO.nc.. of luna c.a1\CM. pl.un! 
.nd I'<'nloo •• 1 ..... ot.hchom.a. .ulrOlola.Wl&J 
c.anur. &rod a&buloai.a. Th.I.llar .. a 
dJ ... blin¥ fibrotic luna dIM ... t.h.alla c.a1&Md 
ooly by U~Untl I" .Ib..loa. Expoaure IQ 
ubclloa. Ir.lDOlil .. UlthophyUiI .. and 
Icrinolilc baa .Iao bho &.UOci.,,,d with .0 

&ner .. ,ud incid.eQC18 of haph.r.a.eL lr.idnay. 
L.rynll"'al pharynaeaJ. and bucc.l cavily 
c.ancen.1u with oth.ct knowo chronic 
occupaliooaJ d1 .... 1H,. diu.w u.oculed 
with •• bealoa" tn:lIIOlill. UlthopbyUile.. and 
"cliDoUla aeoarlUy appaan .bout 20 y.an 
10llowiDc lb.e fiI'It CICCWTCQC.I olupoau.ra:: 
nent ant no knowo acuta dTectl uaaci.ted 
with expoallnt 10.~ tnmolil .. 
anthopbyllile. and aa.i.oolilL 

EpidcmiolUjicaJ aludi .. iAdica~ thet the 
riale 0I1W'I C&.DCIa' amonc expaNd won..re 
",1\00 .moILe 0llantll .. illl'''UY i=R&..d 
Q~ .. r IDe riale ullWll c:an.c« u>OCll 0.00-

upoMd .makera oc IIJ4lOMd AGDlmo. en.. 
n-.lUdia auaa .. 1 th.t CC:Ucllion or 
llAOlWta wW roduca t.be rialr. ollu.oa C&I\CW 

for I penoa axpoaed 10 I.bftt.oa, tnmolile. 
UlthopbyUill.lAd actiAOlir. but will not 
r.dIICIlt l.D tbe a.aftI.I In eI 01 ria" II thet 
ul.etina foe a.o expa.ed worker who hu 
M".,. rr.mok.eci. 
m. SIp end SymptocDt 01 ~tad 
l:AMuot 

The IIpI aDd lymptOGU 0I1&&Da CInar or 
aulrOUil.eat!oal C6QCIrI'lnducad by upoaun 
10 1'*&01 tnDoUlI. a.otbopbyWta.1Ad 
acii.QOUr. ere DOt IIDIq1ae. a.c:epl that I cbeet 
X-f'ly 01 a.o upoeed patl.al with l&aDI c:aDCIIr 
_Y Ibow pa-.J pIaq-. p&ewaI 
cald6aUoa. or pI.euraI fibroMa.. S)'IItpCOIDI 
~ 01 ••• ",kelkwM ladude 
aJaoctn.e 01 brMtb. palo ia tiM ..u. 01 tbe 
cheat. or Ibdoo.lOII pa.iG. M"ocbeUoawa b.a.a 
I auadt Ioapr le&lllC)" period c:oaap&red willa 
Iwla ~ (40,.... w....-l5-a,...,..). 
a.od -.otheU\lIDa II tbanlotl JaOCW likaly to 
be louod &IIIC"'I wcxUn who ....... &at 
upoeed 10 ubeal.oa It a.o auty .... 
UUQIIMIJ ... 11a alwe,.!a&al. 

AIba&a.i1 II p-1_1l)" ntwoaa C&UMd b, 
ta. HX?IP·'.tSoe 01 ~ fibets ill t.be 
luatrL s~ iadad.e ~ oClwMtb. 
CO'IIPI~ 'adpl. lAd vapelMllAp 01 
~ Whca til. fibroeia wor--. 
~ oIbnada 0CICUnt WIG at tMt.. 11M 
dll."oell 01 l.beallNi. Ia buod OQ • hla&ofJ 
01 upoAnt &0 I.be.la. tiM pnMD.Ca 01 
~dc radIoIoPc c:h&qM.1Dd
\uplI'a.I.ory cncJdM (...s..). a.od other dl.n1cal 
fHbIrM ollltxo.aac IGIII diIM ... Pkwa1 
p1eq.e aod tf,JdcIG!nc an obeenwd OQ x-
1'11)'1 LU.ea dwUIc t.be ..n'l etqn 01 t.be 
da-.. A.be.&oU II oI\aa I ~ft 
d.iMaM _ III til. .t-.ce 01 coolm-i 
PpCIMIft. 11&bouab thY IppMI'I 10 be I hitbl, 
LodIyidv.lIwd c:h.RderiaUc.la.."..... ca-. 
dudl_y be ca....d by ~ or 
can1i>oc fa.iJura. 

(s.c.. 1110.1001. A41p I ... HI 
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TOXIC SU8ST ANCES 

IV. SuroreiU .. oCG and f'ra,·cntJ .... 
Cacu..du .. tion. 

Iu Qotrd above. expoaute 10 • .;bc.IOa. 
lremoUle. &lIlhophyll!le. and aclinolil. hlIa 
beeQ luUr.~ 10 aQ incre.aad rial. of lun, 
C&nC«. Inuolhclioma. ,,,'roinleatinal 
c.ancat. aod ut>e.loai, amone occupallonall)l 
~ wolien. Adequal • .aeenina In It 
to d.lenn.i.oc an emploYh'a poleQ.,al for 
d.".lopina Nrioua chronic diu ........ udl a. 
C&DCC"r. from -.xpoltUn to .ebe,lo... tnmolha. 
anthophyllile. iUId aClinolih. do not pl"eNntly 
exi,l Ho .... vu. lOme tula.. paniculllCly cha.1 
X-ray. and pulmOnAry funcllon t~la.. IMy 
IDdicata th.t an emplollH hal been 
overall poacd 10 .. be • loa., Il'amoilla. 
anlhopb)·UIla. and acUDOlila. lncIcauna hl. M 
be, riak 0/ dtvclopill8 axpo~U.led 
chronic cwu ..... 11 ia impunLOt fM Ihe 
phyaic1&A 10 b.c.omc f .. mili., wllh !he 
opuatina c:oodltiona In whicb occupeUonal 
ClIpocurc to ubesto... tnmoUIa. 
anthophyllite. &Ad actinolil. I. Iwly t.u oa:ut. 
nu. ~ puticWarly iaaponaol IG .valulia. 
m.cUcal aod won; hiatoriH and 10 condllCliac 
phYNca1 CJWDUlMtJoaa.. WbcA an .ctI .... 
C1Ilploy .. baa be.n IdenUfied u haYina beea 
ov~ 10 ubaroa.. tramolita. 
anthophyllite. aod actiaolite. _aauraa ""0:11 
by the empioyerlo cJ\min.aLa M aUtiaale 
lunh.r upo&urc IhoWd alao low ... the riak 01 
..nO!» Iooa-tam coauqUCDCn.. 

Th. employer .. reqWrcc110 laatitvLa a 
mediC&! a",.".illaGCa proar8m Cot .U 
employ ... wbo ..,.. ot will be axpoaed 10 
ubH,~ 1TnDo11te. aathophyWta. and 

7-1~ 

ac!inolol. al or abo ... the aClloa Icvel(Q.l 
Cibct' per cubic canUaMlC1' 0/ airl for )0 01' 

IDOI'C ciaya pee year and fOl' aU amploy ... 
.. -ho arc a"l~ 10 "'car a nqativc-prc .. un 
rctpit'atM. All.IlAIIUnaUoGa and proc.edut'H 
In ... ' be pcrlDnDed by OT under tha 
aUpcNiaion of • Uc.11Nd pbylldaa. at a 
rcaannabla time and pLac.. &Ad at 00 ClOoN 10 
IMamplnyH. 

Although bnud I. II tvd. I. alna 10 the 
pbyaJQaa IG prNaiblot ~c t.tta 10 be . 
1Ddu.dcd ID 1M .-dicaJ .u.rvelllaac. prop-ano. 
OSHA reqllita 1Gcl1l&i0Q 01 the loUowlna 
clemanta ill the rouUna uaminaUoa: 

(I) Medical ao.d "",ric hi. ton.. with .ptdMJ 
anpb&a!a d!ncsed 10 "lDpIoma 01 the 
rc.plratoty .,.tam. c:&IdWvucular I)'tIoolD, 
and dJjIC.ti\". Ind-

(ii) Compldioo 01 tha rcap;"'lory d.IaoaM 
quauoQAairc conla.inad ID Appendix D.. 

(till II. phYNW u.amIoadoo 1Dd&&dJnc. 
chest roen~ aDd p"lmoo'ry fuaclloo 
tht thet Iocluda _._t 01 tha 
.lIlp1Dy .... lan»d "ltal capacity (FVC) IlACI 
lon:.cd upin&ory"oa- al 0Ga eoc:aocI 
(t"£V.).. 

liv) Asl, t..boratory ot odaar tat that the 
eJUInWalog pbyNci.&Q daaa.a by .auAd 
medical pl'actice 10 be AeCICU&I')'-

TIle _ploy. b r.qu.ircd 10 ..w... tho 
prHCIib.<i I .... ava1.lable at laue allGually to 
thOM empIO)'_ CIOvarad; IlION olw. tha.a 
.pec:illad II ~1Idad by the ~ 
pby.1daa: and Upoll IanI1Dadoa 01 
amploymcl 

TIle cmpioy ... rcquJnd 10 providG tbe 
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phrald.n With the foUowlna lnIormaUoa.: A 
copy 01 UUa a.&t\datd and .ppendk>H; a 
d-oirtioo o/!bot employ .. '. duti .. u th.y 
rel .• le 10 ... ~to. Cl<po.un::: Ihc I'111rloycc·. 
rCI't'Cacnlall"" Iclld of '1I.?<M:Jrc 10 ~.bc:sln. 
WlnOIiIc. 'nlhophyllile •• 0..1 ~.:titwl"a; I 
d.:lCription of allY pc,wnal prolectiu and 
rc.pir4lury "'Iu.pmlnt ..... d; .. n.cJ infllmu~ 
from pr'IIYil)ua awdiC<ll .XAGlu,&tioaa oC Lb. 
aIf~lId am"lol'" thet ia Qat ath.,,,,i .. 
ua.ilabla 10 tha pby.icWA MalUoa thi. 
inlllnutiua avaibbla 10 Ih. phyaician wiU 
~Kl ia the .vulu&~ of the cmplo)· .. ·• M.llth 
in rcL.1i0Q to ...... i&ned dutie. &ad fitn.csa tll 
Wtal pcraoNll ptolKlin .quipmaal. if 
roqulzvd. 

1M Imp!"' .... reqlLircd ta obtala. 
wrillan opiniOQ lrom tha ... m;nioa phy.idwl 
coatainioa tha /Multa oflh. Ol*1ic.aJ 
ull..ll\ill&lioa; 1M phyaiclouJ·. opu,;oo II to 
wh.lh .. tbe employ .. b&a any d.tcc:ted 
IDCdiCiI conditloaa IMt would place the 
""ploy .. at .... ma-. .. ed rlaIL of IllpoauN
,..bLacf dlMaM: any I'eCIOInmGrIded 
lImIt.tiona on \.be cmplo)'oc «OIl the 11M 01 
puaoncJ protcdive equlpmeat aDd a 
.lIItamcnJ that Ih. employee baa \)nn 
lnIonncd by the pbysiciaa ol the r .. ul .. 0/' 
\.be madical.lI.IllUnatioo and 01 any InCdical 
conditioaa ..... W to ubealoc, tratnoIiLa. 
an.bopbyWLa. and ac:1iDoULa IllpocIUW WI 
require lunher IllplanA"C", Ot In&lIncnL Thi' 
writtan opiolOQ mlllC( DO( mae! .peciflc 
n,.wn,. ot dJalP\OM' uaNialed to u.pocure 
10 ubutoa. Il'aIr:&l1ita. antbophyUlte. aad 
.c:tiIlDlil4. .nd • copy of the opiAion llloat be 
provided 10 1M Ilfta..:tad ampjoyH.. 

(leG.. "'0.'001. Nip I pcb H] 
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. 19~..sa Aw-t04., trflnoItt .. 
'tnopnytlll •• and actinoUt •• 

. Sec. 1926.58 adde:d by 51 FR 21756. 
June: 20. 1986\ 

(al Scope and appliea/ian. Thi, 
'eclion "pplies 10 III conslruclion work 
aa dcfinf!d in 29 CFR 1910.1Z(bl. 
including bul nol Iimll~ 10 Ihe 
following; 

/1) Demulition or ~lIl\iJi:~ of !llrJclure! 
"",hell! 0I5hc:l10,. l1c:no!.tt;. anthoph~·lIile. 
or actiuulile is prt::>r.nl: 

(21 Rt:n1ovlIl or em:.IIpsula:ion of 
milleri.l, conlilininlj a~l;~s:~_. l1':molile. 
anlbJphyllile. or ilchn:llile: 

(31 Cl'n.lrul;i:.Jn. "hcrJlion. re~'!tir, 
mllinlen .. ncf', or rtn,Wal,un of 
slruclure ... ub.lral~ .. ur portion .. 
IhereoC. tfull cunl"in I.be.to •• Ircrnolile. 
anlhoph-yllile. or nClinnlit.!: 

(4) In.lallaliun oC I=rorllJcll cont.,!nlng 
asbesto .. tremolite. anthophyllite. or 
actinolile: . 

(5) Asbe.los. trelIlolile. anihophylllte. 
and actinolite .pill/emergency clelnup: 
IUId . 

(6) Tnmsportallon. dispoSoll. storage. 
or cont3inment oC as1.les105. trcmolite. 
anthophyllite. or actinulitl or pruducta 
containiDIIlIslM.IU •• tremolite. 
anthophyllite. or IIctinolite on the .ite or 
location at which construcUon activities 
,nt perfunned. 
~ (b) Definilionl/.. "Action lewl" means 

'/ an airborne concentration oC ashestOs. 
tremoHte. anthophyllite. actinolite. or a 
combination oC these mineral. of 0.1 
fiber per cubic cantimeler (Clcc) oC air 
calcullited III an eight (S)-hour time
weighted average. 

"Asb..to.ft includes chry.otile. 
ItmoaU •• croclduUt •• tr.molila ' •• be.loc. 
anthophy1l1ta allbe.to .. actinolite 
a.bntos. and any oC thcse minerai, thal 
has been chemically lrealed lind/or 
atlered. 

"As.i.tant ~cretary" means the 
...... I.lant Secretary of Labor Cor 
Oc.cupaUol1l&l Safety and Hellilh. U.s. 

Ot:il.Hlmelll of L.lbor. or uU'linee 
··Authorized Ih~uon·· rnelin, any 

pi'r~OI\ lIulhorizeu by Ihe p.m~loyer and 
required by work dulie, 10 be pre.ent III 
re8ulaled area • . 

"Clean room" mt:an, lin . 
unconlaminaled room havin!; f'ldlilie. 
for Ihe alorage of emplo,ycr.:>· sU?ct ." 
clolhing :Jnd unconlaminall!.i malerl .. l. 
and equipment. 

"Competenl perwn" mt:ana one wh" 
i. c:lpa1.lle oC identifying exilling 
asbe.lo" lremolile. anthuphylllte. ur 
actinolite huard. in the workplace and 
who hBl the authority 10 Wke prompl 
correclive meuUTe. 10 eliminalf' Ihl:m. 
II Ipecified in Z9 CFR 1~3l(f). The 
duliel oC Ihe compelenl ;>fInon include 
at lell.t the Colllowing; eslabll.hing the 
negiltlve-preIlUI"J enclo.ure. ensuring Ita 
lntegrity. lind controlling enlt)' to Ind 
exit from the enclo.un:: .upervi.inS any 
employee expolure mGnitonng required 
by Ih. '11U1d.inJ: enlwilll tb&t lin 
employees working within such an 
enclOIUR wear the appropriate pereonal 
prolectlve equipment, are traJned in the 
uu oC appropriata melhod. oC r.<pOlUR 
c!lnINI. and Ule Ihe hygiene CaciliUu 
and decontamlnalion procadures 
.peci[ted in the .tandllrd; and en. .. urin" 
that Cl\8ineering controla in UM Ant in 
proper operliling condition and are 
functioning properly. 

"Decontamination area" me8J1l all 
er.c1u&ed area adjacmt and CODnP.cted 

lo the rc::u1atcd area and coaailtins oE 
an tquipment room, .bower I.rell. and 
clean room. which i. IUCd Cor tbe 
dacontliminalion oC worke,.., DUleriaia. 
and equipment conlamiaated with · 
.. buto .. 11'911\0111 •• anthophylUt .. or 
actlnollt •• 

"DemoUtloo" means the wrecking or 
taklng out oC any 10ad-supportiOi 
• tructural memlJer aud any relat.-d 
nuing. remo\,ir-i. or .tripping oC 
.. be.lol, tn:molite. anthophyJUte. or 
actinolil~ product .. 

REFERENCE FILE 

"Oinlclor" meOin. Ihe Olr~lor. 
N"lion"llnslilu1fl fnr Or.cupali')n,,1 
S"~Ply :In..t Ifr.ullh. U S. Ol';JRr1r:rnl (If 
t It!allh .u:d Human Service •. or 
..tuijillee. 

"Empluyeu expusure" meiln. thilt 
exposure 10 ilirborne "SbClilo,. Winola". 
anlhophylhle. aClinolile. or a 
comhinalion oC Iheae mineral .. Ulolt 
woulJ or.clIr if Ihe I:mployee ""'ere nut 
lI.in" r<::rpiratory proleclive equipm~nt. 

-~'Iipmilnt mom (chllng. room)" 
me.t.tl. a contlUllinaled room loc.aled 
wilhin Ihe decontamination area Ihat II 
.upplil!d wilh· im(>f!nneable bMgI or 
conlainel"'J for Ihe disposal oC 
conlaminated prolecUn clolhing And 
equipmftnt. . 

"Fibttr" mCllns a puticula~e COlTD o( 
1I..t>e.toc. tremulite. anlhophyUite. or 
actinolit .. 5 micromelera or lon~. with 
.Il lentllh-to-dlameter rvUo oC .t least 3 to 
I. 

"Iligh-efficlency particulate air . 
(HEPA) filter" moana a filter capable of 
trapPlna and retaining at leaat 9Q.91 
percent oC all lnOnOdi.pened particle. oC 
0.3 micromet.en in di&mllter or ~rser. 

-RC1(Ulated area" meaN an area 
..tnblished by th. employer to 
demarcate .ra .. where airborn. 
concentrations of aabe.tos. tnnnollte, 
anthophyllite. actinolite. or a 
combination oC thew miIMtral. IXCHd 01' 

am raa.anably be expected to exceed 
the pamiaalble expoaunI UmiL The 
revulated .,..& may take the Conn or (1) a 
temporary enclo.ure. a. required by 
paragr.pb (e)(6·) of thia section, or (2) &Q 

a.re. de!marcatcd in any m.aanar that 
m.lolmlua the Dumber 01 amplo~ ... 
upoMd to ubettoc. tramollt •• 
IUlthophyWt.a., or actiaol1t .. 

-Ramoyal" meana the Ukina out or 
stripping oC GIbe.to .. tremolita • 
anthophyUlte. or actinoUle or material. 
containing .. be.toe. terlI1ollt .. 
anlhophyllite. or actinolite. 

(s.c. t~)) 
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CONSTRUCTION STANDARDS 

" Renovation" mean. the modirying of 
!lny u.isl ing .Iructure. or ponion 
thereor. where expo.ure to airbomts 
ubutol. lremolite. anthophyllite. 
actinolite may re.ult. 

"Repair" mean. overhauling. 
rebuild ing. recomtructing. or 
recond itiorung or .tructure. or 
.ub.tratca where .. belto •. tremolite. 
Itnthophrllite.or actinolite i, prescnt 

·'rcmolite. anthophyllite and 
IIctinolitc" mean. the non-41.besto. (orm 
o( these mineral •• and any o( the5e 
mineral. that have been chemically 
treated and/or altered. 

(cl hnniuiblB ~Xpo.lure limit/PEL). 
The employer .hall en.ure that DO 
employee i. expo.ed to an airborne 
concenlrahon oC .. be. to .. tremolite. 
anthophyllite. actinoUte. or a 
combination DC thue mineral. in excess 
or Q.2 fiber per cubic centimeter 01 air .. 
lin cijtht (8) hour time-weighted average 
(TWAI. as determined by the method 
prelCribed in Appendix A oC thi. 
Mctior .. or by an equivalent method-

(d) Communication among ttmpJoYBl'L 
On multi-employer woruite .. an 
cffiployer pc:rformiag .. betto .. tremollte. 
anthophyllite. or actinolite work 
n:quiring the e.tabliahmant oC a 
reguJllted area a.ha1.I Worm other 
employen on the .ite oC the nature of 
the employer'. work with .. bestoa. 
tremolite. anthophyUite. or actinoUt. 
and of tlul existence of and requirements 
~rtaining to regulated area .. 

(e) Regulated area.-{l) ~neruJ. The 
employenhaU establi.h a regulated 
area In work areaa where airborne 
conuntrationa of ubesto .. tremoUta. 
anthophylUte. actinolite. or a 
combination of thue mineral. ex.ceed or 
can reaaonably be expected to exCHd 
tha permiuible expo.ure limit 
preacibcd 10 parqraph ec) of lhl. 
MCtiOn.. , 

(%1 ~marr:ation. The reguJaled llroll 

ahnll be demarcated in any manner that 
I11l.nimi%n the number of peraona wilhiD 
the area and pcotecla peraona outaide 
the lU1Ia fn:Im IXPO'un to airborne 
concantnliona 01 .. bealoa, tremoUt .. 
anthophyllIte. actinolite. or. 
combination of these mineral. lu exceu 
of the permiuible expo.ure limit 

P) Acce.u. Acceaa to regu}lAtt:d &fe8.1 

thall be Umited to authori1ed peraona or 
to pcraona authoriud by the Act or 
resulationa iuwtd punuant thuato. 

(41 Ra~pirotora. All penona Intering a 
reguJated area thallI>. aupplied with a 
raapirator. aclected in accord.aJlce with 
p&ragnph (hl(Z) o( thi' MCtloo. 

(51 Prohibitlld acl.ivitiu.. Th. empluyer 
Ihall IllUure that ImploYHI do not eat. 
drink. amok.a. chlw tob&cco or gum. or 
apply CONn.tic. in the re1(Ulated aAL 
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(61 RequjlYlmenl6 for osbe61cn 
~movol. demolition. and renovation 
operations. (i) Wherever reKaible. thl 
emplorer .hall eatabli.h negative
pnruure encJolure. belons commencing 
removal. demolillon. and renovation 
operaliona, 

(iii The employer ahall deaignate a 
competent per8{ln to perform or 
supervise the rollowing dULfca: 

(AI Set up the encloaunrt 
IB) Ensure thl Integrity of the 

endolute; 
(CI Control entry to and exit from the 

eneloaute; 
(D) Supervise all employee expoeure. 

monitoring required by thit MCtion; 
(E) Ensure that employ ... work.Jaa 

within the enclo.urI wear protective 
clothing and re.plralon 8.1 required by 
p401graplu (I) and (bloC this MdJoa 
lind; 

(F) Eaaure that employ ... are trained 
in the u .. 01 engiDeerinj contra ... work 
practice .. and penooal protectiva 
equipment: 

(G) Ensure that employees UN the 
hygiene faeiliu.. and obMrv. tU 
deCQntaminalioa proceduru .pecin.d'in 
paraJll1lph (j) of thia aectioa; and 

(H) Eaaure th.a t eogiDMrina controla 
are fWJctiomo, properly. 

(ill) In addition to tha quallflc:adoca 
.pecifiad 10 parappb (b) ollhl. 
aectian. th.a compeleDt penoa ahaU be 
trained in aU a.pec1I 01 ubato.. 
lntmolit.e, a.nthophyWte, 01' act100Uta 
abatement, the c:oatmts 01 thI.a 
.tandard. the ldantiDcatioo of ubeat.oe. 
tremolit.e, anthophyWte, or acUooUte 
and their remove! pcocedura. aDd other 
practice. Cor reduciD, tha basard. Such 
ttllining ahall be obLained in. 
comprchenaivi COW'M, auch .. a c:ou.nc 
conducted by an EPA Aabeaao.l'raiDlua 
~nler. ar an equivalent coune. 

(iv) Exception: POI' amall-acala, &hart
durati 'n operatiooa. auch .. pipe Np&it. 
valve replacement, loat.a.llins alectrical 
condui ... loatalliaa or nrmovina drywalL 
roofina. and other acoaral blilldiDa 
maIntenance or ranovalJoo.lh.e 
employer La not r-.qu1r-.d to comply with 
the nrquinunanLa of parqraph (e)(a) ol 
thi. aection.. 

(0 Ex{J04UIW monitorins-{l) C.nuaL 
(II Each employer wb.o hu a workplaa 
or work operation covered by thJa 
.tandKrd ahall perform monitori.ai to 
determine accurataly the a1rbome 
concenlcationa ol ubatoa. tnmoUta. 
anthophyllit .. actinolite 01' a 
combination 01 thaN m1D.era1a to which 
employee. may be axpoNd. 

(ii) Determination.a of employee 
eltposure &hall be mad. hom braathiDa 
wne air aampln th.t an reprncatative 
or Ihe 6-hour TW A of .. ch employ ... 

:; - :n;t 
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(Iii I Rc:pre.~nlativl! 6-hour TWA 
employee expo.ure .hall be detennined 
on the tw.11 oC one or more umplel 
repreaent ing full·shilt expoaunt ror 
employe .. in each work area. 

(Z) Initial moniton'ng, (i) Each 
employer who h .. a workplace or work 
operillion covered lJy thi •• tandaret. 
except .. provided (or in paragnaph. 
CO(Z)(ii) and (f)(%)(iiil of thi. a~on. 
ahaU perform initial monitoring at the 
initiation of each IllbesIO •• tremolite. 
8llthophyllile. IIclinolit. job to 
accurately determine the airborne 
concenlnltiosu or ubeatoa, lremoUte. 
anthophyllite. or actinolite to whlch 
employee. lIUIy be expoiCd. 

(ii) The employer may demonatrete 
that employee expoaurea are below the 
action lcvel by mean. 01 objective data 
d.elDOlUtratina that the product or 
material CQolain.i.ng Ubello&, tramoUte, 
8llthopbyllite. acUaoUte. or. 
combinatioa oC theN mineral. cannot 
rein .. airborne fibcn in COa.centratlODl 
exceed.U:Ig the actioa level u.ader thOM 
work con.d1Uooa haviaa the great .. t 
pote.ntial for relauing ubatoat 
tremolite, a.athophyllite, 01' adinolit.e. 

llU) Where the employu b.u 
monilonld each .. bato .. tramolite, 
anthophyllite, or actinolite Job, and'tlM 
data were obtained duriq work 
opcradoaa c:ooduded UDder workplace 
conditlooa c:IoMly raembllDa the 
procea .... type 01 material. control 
IDCIthoda, work pracUca, and 
environmaDtaJ cood1doca uaed ADd 
prevailiaa in the .mployer'. aarrmt 
operat1oa.&. the employer may rely oa 
.ucb utlier mooitorios rauJts to aat1afy 
tha requlramen1a 01 parqra If){l)(l) 01 
th1a 

3) Periodic lAOIUlDring ",ithill 
uJalMJ areca. Tb. employa- Iha1l 

condUCl dillly mooltoriaa tbet Ia 
repntM1ltative ol the axpoeure 01 each 
ampl.,y .. who is uaJaD.ed to work 
within a rqulat.ed &niL ~ 
When all employ ... withlo • rqulated 
.,ea are equipped with .upplJedo41r 
resplHton open t.d in the poa1Uw
preuunr mod., the employer may 
dlapeo.ae with the daily mooitoriaa 
required by lhl. paragnpb-

(4) Tuminatjonofmoni~ Uthe 
periodic mooilorina.-.qu.ired by 
parqrapb (fI(3) ollhia MCdoa ntveala 
that eruploy .. expc»u.ra. .. ladIcat.d 
by atat4t.1cally reU.ble IlMUURmaOta, 

are below ~ actioQ laval. the eaap10yw 
may dbcoatinue mooitoriDa 'ex thoee 
employ ... whoM IXpcMUrH .... 
repreaaated by IUCh ~ 

(5) MBthod 01 tnOtIit0rirt6. (I) All 
umplH t.ak.eo to aatlAfy the rDOC1ltoriDc 
requirement. 01 parqrapb (f) 01 thJa 
MCtiOR &hall he penonal aamp1a 

[&.c:. l~f)(S)(11l 
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rnllected followin8 Ihe porocedure. 
'''~'cl(jed In Appendix A-

ll il All 18m pie. laken 10 .alidy Ihe 
.Iomloring requiremenla or paragraph (f) 

or thi' section ,hall be evalualed using 
Ihe OSHA Reference Melhod (ORM) 
.peclfied in Appendix A. or an 
equivalenl COWl ling method. . 

(i iillf an equivalent melhod 10 Ihe 
ORM i. used. Ihe employer .hall enlUre 
Ihatthe method meel. the following 
crlleria: 

(A) Replicate expo.ute data u,ed 10 
eatabli.h equivalency are collected in 
.ide-by·.ide field and laboralory 
comparilons; 

(B) The compari.on inuicalCi thai 90 
percenl of Ihe samplea collected in the 
range o.s to 2.0 times the }>ennisaible 
limil have an accuracy range of plus or 
minlU 2S percent oC the ORM reaulu 
with a 95 percent confidence level &I 

demon.lrated by a .talillicaUy valid 
protocol: and 

(C) The equivalent method I. 
documented and the result. oC the 
comparilOn lesting are maintained. 

(iv) To •• Ualy the m.onitorins 
requirements 01 paragraph (f). employera 
.hall rely on the result. of monitoring 
analysi. performed by laboratories that 
have in.tituted quality aSiurance 
program. that Include the elemenu 
prescribed In Appendix A:. 

(6) EmpJoyt:tl notification of 
)\Ionitoring results. (i) The employer 

.~nall notify affected employee. oC the . 
monitoring !'nulu that represent that 
employee'. expo. ute .. lOOn .. pouible 
following receipt o( monitoring results. 

(ii) The employer .hen noUCy affected 
emploYeeti oC the results oC monitoring 
representing th. employee'. expoture In 
writing either individually or b{poelina 
at a ~ntnlly located place that is 
acceuible to affected employee .. 

(7) Oburvolion of monitoring. (I) The 
employer .hall provide affected 
employee. or their de.ignated 
representatives an opportunity to 
ob.enre any monltoring oC employee 
expcuure to .. bestoa. tremolite. 
anthophyllite. or actinolite conducted In 
accordance with thl. ~tion. 

(ii) When ob.ervation oC the 
monitoring oC employee expo.ute to 
.. bntoa. tremollte. anthophyllit •• 01 

acUnolite ,-.quire. entry into an area 
where the UN of protecUve clothing or 
equipment i. required. the observer a.hall 
be provided with and be requintd to UH 

IUch clothing and equipment and .ball 
comply with all other applicable ..rety 
and health proc:edureL 

(g) Method. of compJiance.-{l) 
£n8in~n'1I8 control. and worle 
procticn. (i) The employer .hall ute one 

r any combinatioD or the following 
OQtrol method. to achieve compUence 

wilh Ihe pcnnisa ible expo'Ul'8 limit 
prescnbcd by parBgrBph (c) of thi. 
fecl ion: 

(A) Local exhau.t venliletion 
e-quipped with IIEPA filler dUlt 
collection .yslem.: 

(8) General venlilation .Yllem.; 
(C) Vacuum e1eanen equipped wilh 

HEPA nile",; :' 
(D) Enelo.ute or isolation oC procesae. 

producing .. be,lol. tremolite. 
anthophyUlle. or actinolite dlUt; 

(E) U.e oC wet method •• wetting 
8gent •• or removal encap.ulanl. 10 
control employee expo.ure. during 
.. be. to •• lremolite. anthophyllite. or 
aclinolite handling. rnixinS- removal. 
culling. application. and cleanup; 

(F) Prompt dispo.al oC wa.tea 
contaminated with .. be.tOI. tremoUte. 
anthophyllite. or actinolUe 10 I.ak-tight 
contalnen; or 

(G) UM oC work practlcea or other 
engineering controls that the Anislant 
Secretary can .how to be Cea.ibl .. 

(ii) Wherever th. r ... lbl. englneerill8 
and work practice controla desaibed 
above are not .umcient to redu.ce 
employee expo.ure to or below the Umit 
pre.aihed in paragraph ec). the 
employer .hall u •• them to reduc:a 
employee exposute to the lowest levels 
attainable by these controls and ahaU 
• upplement them by the u.ae or 
re.piratory protection that complies 
with the requirements oC paragraph (h) 
oC thi. aection. 

(2) Prohibition-. (I) Hlsh-.peed 
.bra.ive diac .awl that.,.. not 
equipped with appropriate cnglneerins 
control • .ball not be uaed (or work 

. related to .. bastOI. tremoUte. 
anthophyllite. or actinolite. 

(ii) Compreued air .hall DOt be taed 
to remove .. batOI. tremolit.e. 
anthophyllite. or actinolita or materiala 
containing .. beatOI. ·tremolite.. . 
anthophyllite.. or actinolita unlcst the 
compreued air is uaed In conjunction 
with an encla.ed ventilation .ywtem 
designed to cepture the dlUl cloud 
anted by the compreued air. 

(lil) Material. contalDing ubatoa. 
tremollte.. anthopbytlite. or acltnollte 
• ball not be appUed by .pray methoda. 

(3) EmpJoYtHl rototion. The employer 
.hall oot UH employ" rolatioa u a 
mune oC compliance with the ~ 
limit pl"daibed In parqraph (c) 01 th1a 
~tlon. 

(h) RMpirotory prol«:tion.-{l) 
GalltfroL Th. employer ah.tl provide 
rupiratora. and ensure that they are 
used. where required by thIs aectloo. 
Re'piratOTl &hall be UMd In the 
following circum.atancec 

(I) During the Interval neceuaty to 
wtall or lmplement feaejbLe enaf.o8lllrlns 
aad wor-k pnctiaa cootrola; 

REFERENCE FILE 

(iiI In work operalionl luch 81 

mainlenance and repair aetivillea. or 
olher 3Cllvil iu (or which enllineering 
and worle. practice controls are nol 
fCBlible; 

(iii) In work .itlUtionl when fellible 
engineering and work practice control. 
sre not yet .ufficient to reduce expo.ure 
to or below the expo.ure limit: lad 

(iv) In emersenc.iea. 
(:!) Rospirotor .e/«tion. (I) Where 

re.plreton are lUad, the employer .hall 
.elect .nd provide. at no co.t to the 
employee. the appropriate re.pirator II 
.pecified in Table 0-4. and ,ball rn.ure 
that the employee ua~ the re'piralor 
provided. 

(ii) The employer .hall &elect 
relpiraton from 'among tho.e jointly 
approved a. being acceptable for 
protection by the Min. SaCety and 
Health Administration (MSHA) and the 
Nationallrutitul.e Cor Occupational 
SaCety and Health (NtOSH) under the 
provisions oC 30 CFR Part 11. 

(iii) Th. employer .haU provide a 
powared. air-puriCying respirator In Uau 
oC any nesaUve-preuure re.plrelor 
lpedfied In Table 0-4 whenever: 

(A) An employee choo&e. to u..M thil 
type oC re.pirator: and 

(8) nu. respirator will provide 
adequate protection to the employee • 

T AaI.1 0-&.-RESI"UWORY PAor£crlof4 fOft 
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(3) RMpi/'Qtor program. (i) Where 
resplrat.cxy protactioa is UMd. the 
employer ahalllnatltut.e a respirator 
program in accordaoce with 2$1 Q1R 
Uno.l34{b). (d). (e), and (C). 

(Il) Th. employer ,hall pam.lt each 
-mp&oye. who \&aft • IDler ruplralot' to 
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chang" tha filler elemeota whC!ntlver ao 
lnCl"1lIlU in brC!;lIhlllg ruillallCll J. 
detected and ahaU maUllaio ILO adaquale 
lupply oC tlIlM eJemrnta lor thi.a 
pUflXlM. 

llii ) Employee. who wear relpinlto" 
lhAll be permiltC!d to leave wori areu 
10 waah their C/lce. and re'picalor 
Ca~piece. whenever n.eauary 10 
proven,.kin imlation lucciaLad with 
raapirator Woe. 

(iv) No employee .hAll be .. aigned 10 

t .. b req Wring the lUG oC ra • pica lOra if. 
bued on hU or her moal recenl 
examination. In examining ph~·.ician 
dt:lenninu thllt the employee will be 
unable 1.0 CWlction normally wea.ring I 
rea pica lor. or thaI the laCely or' health oC 
the employee or of other employcea will 
bo impaired by the use oC • re.piralor. 
Such employee .haJl be aasigned 10 
another Job or given the opportunity 10 
tranaCer 10 a different po. ilion the duliel 

. of which he or abe II able 10 perform 
with the aame employer. In the aama 
geographJcal aroa.· and with the aame 
lCIDiority •• tatu&, and rale oC pay be or 
aha had lual prior 1.0 IUch traNter. U 
aucb a different poaitioa La available. 

(4) JUnpiralOl' /it luting. (i) The 
employer.hall anaun thaI the relpirator 
l.Nued 1.0 the employee exh.ibill the le .. t 
pouible Cac:epieca leaka.ge and that the 
rnpiratol' I. fitted properly. 

(U) Employe" .hall perform eithu 
quantitative or qualitative Caea fit tull 
at the time oC initial Httlna and at laut 
every 6 mootha thereafter Cor each 
employee wearing a negativ .... pre .. w-. 
rupirator. The qualitative fit taall may 
be u.aed ooly Cor te.ting the 6t oC ball
m.ult rnpiratora whera they are 
permited to be worn. and aha.ll be 
conducted In accordance with Appendix 
C. The taata ahall be UMd 1.0 Mlecl 
La.cepiacea thai provid. the required 
protection u pntacribed in Table 1. 

(I) Protecliytl clothin.g-{l) WnuaL 
The employer aha11 provid4 and require 
the uae of protective clOIhing. .uch II 
covenD. or aimilar wbole-body 
clothina. head covering .. &love .. and 
Coot coverinp Cor any employee 
.xpo&ed 10 airborne concentratiolU of 
~Ioa. tnuDolite. anthopbyllila. 
a.ctiDolita or e comblnaUOll oC theM 
minual.a that exceed the permillible 
axpoauna limit proacribed in paragraph 
(c) oC ilia aection. 

(2) lAundtlrirtg. (I) The employer.hall 
eJUun thaI Launderina of conlamiNted 
dothlni I. don. ao u 10 provenl the 
ralea .. of airborne aaboato .. tntmolita, 
anthaphyllita. actinolite. or a 
combination oC theae mineral. in exceu 
of the exPOluna limil prncriUed in 
paragraph (c) oC thi. aectlon. 

(U) Any employer who give. 
conlamhultad clothing 10 anolher pe~n 

for laundering .haU LDform auch penon 
of the requlremenl in paragraph (1)(2Ui) 
of th i. lection 10 effectlvely pnveot tha 
rel"aae of airborne .. bealoa. trcmoUI., 
anthophyllile. actinolile. or a 
combination 01 theM mineral. In exceu 
or Ihe expolUN: limil prucrlbed in 
paragraph (c) oC thi •• ection. 

(J) Contaminal«i clothing. 
ContamilUlled clothing .haU be 
transported in aeaJed ~rmeable bag .. 
or olher c1oaed. impermeable containers, 
and be )lIbeled In accordanea wilh 
para lira ph (") oC thJ. Kdion. 

(~) ProtltCtil'e cJothins /01' removal. 
demolition. and renoyotion operationL 
(i) The compeLant pe~n .hall 
periodicaUy examine worluuita worn by 
employcea Cor ripa or' t.ean that may 
occur during performance oC won. 

(ii) When rip. or tean are d.lecled 
while an employee la woriUng within e 
nesalive-prellun enclo.ure. rip. and 
lean aball be I!nmediataly mended. or 
the woruuil ah.all be immediately 
replaced. 

(j) HygjtJntl laciliti •• and pracli~ 
(1) GeneraL (I) The employer aha1l 
provide cloan ch&nae areu for 
employee. requlntd to wont In resulated 
areu or requJred by paragraph (1)(1) of 
thi. aection 1.0 wear protective clothin&
Ex~ption: In I1I'U oC the chanp area 
requirement .pecif1ed in parasraph 
UJ(l)(i). the employer may petmit 
amployee. ensasod In amalllC&le.. abort 
duration operatiolu. &I daaaibed In 
paragraph (e)(8) of thJa aection. to clean . 
their protective c10thlna with a portable 
HEPA-equipped vacuum beCore auch 
employeea leave the atea when 
maintenance w .. performed. 

(ii) The employer .haU enJW'1I that 
change antU are equJpped with 
"para Ie .Iorage Ca.cilitiH Cor protective 
clothina and .lrHt ciothing.1n 
accordance with MCtJoa lQ1Q.141(a). 

(Iii) Wbenever Cood or beverqn ere 
conal1m4d at the worblte and 
employee. an expoaed to alrbome 
concentrallolU of ube.loa. tntmoUte. 
anthophyllite. acliaoUta. or' a 
combination oC th.eM ml.aerala in ex.caaa 
oC the pennlillbl. expoaun Umlt. the 
emploYM IbaU provida lunch are ... In 
which the airborn. C01lCentrationa of 
aabcsloa. lremoUt .. anthophyllite. 
actinolite, or a comblD.ation of thaa 
mineral. aro below the action level 

(Z) Requiff!m~nu for removal. 
d~moJjtion. and J'fUIovation opcratiOl»
(i) Decontamination area. Except for 
.mall acal .. abort duntJoo opent1~ 
aa deacrlbed In parava ph (e)(O) of thlI 
aeclion. the employer ah.all Htabllah • 
deconlaminalioa arae that 1a edJaanl 
and connecled 10 the retulaled .,..a br 
the deconlamination oC employees 
contaminated with IIbeatoa. tremoUIa. 
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IInlhophyWt •. or actinolite. The 
dea>nUl min a lion area .hall COQ.II.I oC an 
equlpmenl room. Ihower area. and clean 
room in aari8l. The employer .hall 
enalU"e thaI employeel enler and exil the 
reswaled area through the 
decontOlminalion area. 

(ii) Clean room. The clean room shall 
be equipped with II loder or 
appropriate .Iorage conlainer Cor each 
employee', \lie. 

(iii) Sho .. :er qt"eO. Where Ceaaibla. 
&bower CaciJiliea abaU be provided 
whIch comply wilh 29 CFR 
191Q.141(d)(J). The .howera abaU be 
cootiguO\ll both 10 the equipment room 
and the clean chanse room. unle .. the 
employer can demon.Irale Ihat thi. 
location La not Ce.a.ible. Whero the 
employer can demonatrate th.t it is Dot 
Ccaaible to locate the thower between 
the equipmenl roocn and tile cleOiD 
change room. the employer moll enlun 
that employee.: 

(A) Remove a.belto .. tremolit .. 
anlhophyllile. or actinolite 
conlamination Crom their worbuita 
\lIins e HEPA vlu;uum ~fure proccedinS 
to a abower that La DOt contiguou. to the 
woB.rea: or 

(8) Remove thuir COAtaminateci 
worksuita. don clean woB.uit .. and 
proceed to a thower that La not 
~mgtothewo~.reL 

(iv) Equipment mom. The equipment 
room ahall be IUppUed with 
impermubl •• l.bttled bagl and . 
containers for the containment and 
diJpoaal of COIltamiDated protectiva 
clothing and equJpRLeQL 

(v) Decontamination area tinily 
proclKiura. (A) the employer aball 
en.aura lb.t employeea: . 

(1) Enter the decoatamin&tion are. 
t.brou&b tha clean room; 

(2) Ramon and depoalt .treet c10thlna 
within a locker provid.td Cor their U.M; 
and 

(3) Put on prolective clothing and 
re.piralOry protection beCore leavtaa the 
clean room. 

(8) BeCon! entering the enclolure. the 
employer &hall c:DIW'1I that employeel 
p .... ~ugb the equipment room. 

(vi) DectJntamination area axit 
~urn. (A) Before leaving the 
~ated area. the employer .hall 
e.naura that employeca remove .U grou 
contaminatiOQ and d.bria from their 

. protective clothin&. 
(8) The employer ah.all enaura that 

employ ... remove their protective 
clolh.lq iA the equipment room and 
d.poait the clothina In l.beled 
lmpermubLa bela or container&. 

(q The employer ah.allelUur8 that 
employan do not rameve their 
respiralora in Ih. equipmenl room. 

(a.c.. 1~2)("')(Cll 



CDI The employer .halJ eruW1l thaI 
employee •• hower pnor 10 enlering the 
clean room. 

IE) The employer .hall eruure that. 
fler .howuing. employee. enter th. 

.lean !'OODl before changing into .t.reet 
clolhn. 

(It) Communicotion of hazard~ to 
~mploy«s-{l) Sigm. Ii' Wamtng lign.I 
that demarcate the ~Iated area .hall 
be providrd and di.playrd al each 
localion where airborne concentrationl 
of .. be.tol. tn:molile. anthophyllite. 
aClinolile. or a combination of theM 
mineraLa may be in excell of the 
expolun: Umil.prelcribed in paragraph 
(e) of lhiI ~ction. Signa Ihall be poalrd 
at such a di.tance from luch alocaUoQ 
thai an employee may read the ligna 
and lake neauary prot~live Itepl 
before entering the area marked by tha 
Ilgnl. 

(ii) The warning lignl required by 
paragraph (k)(l)(i) of \hi, aectJon aha1J 
bear the following information: 

DANGER 

ASBESTOS 

CANCER AND LUNG DlSEASB 
HAZARD . 

AUTIiORlZED PERSONNEL ONt Y 

RESPlRA TORS AND PROTECTIVE 
a.onnNG ARE REQUIRED IN nus 
AREA 

(iii) Where mineral. in the regulated 
' -a are only tremolite. anthophylUt. or 

.Ainolite. the employer may replace the 
tenn "ube.ten" with the appropriate 
mineral name. 

(2' Labtlh. (i) Label, ,hall be effixed 
10 all product I containing Ubeltoa, 
tn:molite, anthophyllite. or: actinolite 
Ind to all coDtainers containing IUch 
producta. including wa,te container-. 
Wher-. fea.ible. Inatalled a,be.toa, 
tremolUe. anthDphyllile. or actinolita 
prodUCII Ihall contain a vilible labeL 

(il) Label, ,han be printed in large. 
bold letters OD e contraltir.g 
background. 

(iii) Labet. lhaU be ~d In 
accordance with the requiremenll of 2Sl 
O'R Uno.12OO(O of OSHA'I Huard 
CommwlicaUoo Itandard. and .han 
cont.tin the Colowtus lDIormatJoa: 

DANGER 

CONT AlNS ASBESTOS FIBERS 

AVOID CREATING DUST 

CANCER AND LUNG DlS£ASE 
HAZARD 

(Iv' Where m.inerala to be labeled ara 
only tremoUta. anthophyllite and 
Ictlnollte. tha employer may replace the 
term - .. be.toa" with the appropriata 
mlDar&! name. 

(v) Label •• hall conlaln a warning 
Ilelemenl ag8ln,1 brealhing airborne 
..be.IO&, tremohte. anthophyllite. or 
actinolile fibera. 

(viI The provision I for I.~I ~ulred 
by paragraphl (kU2)(iHk)(2)(lv) do not 
apply where: 

relpu-alora .. required by 2S) CFR 
1 111 0.1 J..4; 

(F) The appropriate work pr.ctiua for 
p41nonning the .. bftlol. tramollte. 
anthophyllite. or actinolite fob: and 

(G) Mrdlcal .urvell1ance proiftJD 
requirement.. 

(A' .. beltoa. tn:moUte. anthophylUIe. 
or actinolite tibe,... have been modified (H) A review of thla Itandard. 
by • bonding agent. coating. bindu • .,Pl' . ' lncludJnc appendi~ . 
other !laterial provided that the.. (4, Accu6 to tramllfg mounau, (1) 
manufacturer can demollitnte that. The. employer ,haU make readJly 
during Iny reuonebly {oruet.bl. uae, &vallable to all a{f~ted employ", 
handiing. .torage. diapo .. l, prooeaaing. with?ut coal aU wnllen m&1~rta1. 
or traruportatioa. no airborne relalini to the employ" tralnl", 
concentratioru of aabeltOi. trtiDoUte. pcosnm. Incluc:f1ui a copy of thJ.a 
anthophyllite. actinolite. or a regulaUon. 
combinatioD of thea. mineral fibers in (U) The employer lhaU provide to the 
exceu of the action level will be Auiltaut Secretary and the Dlntctor. 
releaaed. or upou reque.t. a1l1n1ormation and 

(B) albelloa.lremollte. &J1thophyUIte. tralnin8 materiala relatlnt to the 
actinolite. or a Combination of the.. amploy .. lDIormatJou ud traJu1u8 
minersls I. prceent In. product In proaram. 
coDamtratiollll ... than 0.1 perceot bJ (I) HollMkHpiltg-{l) Vocuwnina. 
welghL Where vacuum!n, methoda are aelected. 

(3) EmployH information and HHPA 8ltered .acuumln. equipment 
trai~~ (1) The employer ,hall InatJtute muat be uaed. The equipmalt ab&U be 
a lrainlng program fM aU en:,loyea UMd ud empt1.d IJl a IIW1DCt that 
expoNd to airborne c:onceutrationa of mln'mlz .. the nMIOtry of aabeatoe, 
.. baIO" tramollte. anthophyWte. tremoUte. anthophyWte. or actlDol1te 
,ctinolite. or a combinatJoo of the.. Into the woricpl.ace. 
mina-al.a in exce .. of the acUm level (I) Wa.t. di.po«U. Aabetto. wute. 
and ahalleJUlUf8 their partidpedoa In aaap. debria. bqa. contaiJUlrt. 
the program. eqaJpmellt. ud cootemin&tad dothiq 

(ii) Training lhall be provided prior to conllgned for diIpoalllwU be col1ec;t.ed 
or at the time of Initial auJgnrncnt, and ~ of In .. aled.labeled. 
un1~ .. the am~l~y" ~ received Impcnneable hap or other c:lOMd. 
eqwY81ent tral1Wl8 Wlthin the pnrvioua labclod, Impermubl. coata.lDen. 
12 mODtba. ud at leut 8Dllu.a1lJ ( ) Medicol .. -~JL.-----.1 ) 
therealler m .urnw .... ~1 

(iii) The'tra.infna program ahall be CcnomzJ-{l) Employ.- CfWfIM The 
conducted In a mannu that th. emp~yet ab&U lnadtut. a med.Ical 
employee I. able to unde.rataud. Th. eurniJ.1aDce program (or aU employ.-
employer .hall elllUI"W thai each.uch mgqed In worit IJlvolviDg Irlal. of 
amploye« il wormed of the (oUowlni: ubeatCM, tremoUte. anthophyWte. 

(A) Melboda of recogni%:lua •• beatoa. act1noUte or a comblnatioa of theM 
tn:molita. anthophyWte. and actinolits; miucrala. at or above .the action \nel for 

(B) The bealth effecll auoda\ad with 30 or more days per year. or who are 
.. be,lol. tremol1te. anthopbyllite. or required by thJ.a MCtion to wear 
,cIlDoUI. expo.ure: Dqative preuura re.plratora. 

(q The relaUoDahlp between amokina (U) Examination by a p/lpician. (A) 
and ubHlol. tremolite. anthophyllite. The employu tba1l maa.re thet aU 
and actinolite In produc:1ni luna cancer: medlc.a.l cxam1naUooa and proc:echne 

(0' Th. IlIture or operatioua that ere performed by M under the 
could re,uJt In expOIUle to ubatoa. aupervialOD ola Uoeo.aed phy,Idan,a.Dd 
tremolite. anthophyllite. and act1noUta. ara provided at nd coat to the empq .. 
the importance oC DeQlaa&r)' protective and at a reuoa.able time and plac:&. 
coutroLa to m.ln..lttili.a expowre 1uclud.1ua. (B) Pu-iolll other fban aucb UceD.Md 
81 applicable. mgiDHrina controla. phyaidaua who adm.l.nJ..atu the 
work practicel. resplraton.. pu..lmooary fuuctloo lattn, requu.d ~ 
boua.ekeeping procedW'lta. b)'iiao.e thia MCtioa thall complete a tra10lnc 
fadUlla .. protective clothJ.ns, COW"M In ,piromatry lpoua<II"8d by &!l 

d.ocon LaminatiOD procedurn. em.erpoq awropriate lcadci:ulc or prolnaJon.al 
procedW'lta. ..ad wut. di.poMl Loadtutioa. 
procedures. and any a.ceuary (2' Medical u:.aminoJJOIU and 
LoatructioD in the UN of th ... contrala COtUultotiOl»-{I) Frwquency. lhe 
and procedUle'; amploy .. tba1l make IVlUabla medkat 

(E' The purpo .... proper 11M. filtint uam'naliooa and cooau.Iteliooa to nd 
Uulnlcllona, ud UmJt.tUona of employ.. cov.-.d UDdar paraaraph 

[a.c. 1 ~-)(2)(1)J 



(ml(l/ltl of Ihia ,,,cliun on Ihe fullowing 
,dlcdule~: 

IAI Prior 10 Itssignment oC Ihe 
employee 10 an aretl where ncgalivc
preuure respirolors die worn; 

(81 When Ihe employrl! i~ assigneulu 
lin are3 where ex.po.ure 10 hLe,'u •. 
Iremolile. anlhophyllile. IIctinu/iI~. or II 
comLinalilln oC these minernr. mny ue al 
or above Ihe aClion le\'c1for 30 ur more 
d:l~"'S por YMt •• mediCAlI examinalion 
mUit be &ivl!n wilhin 10 working da)" 
following the Ihirtieth day of e:'(posure; 

(C) And al lea.t annuHlll' Ihere .. fler. 
(U) If the enmining phYlicilin 

uclenninel Ihltl lin}' nflhe CJUlminlitionl 
.huuJd be providt'd more (tequllntly Ihlln 
'pcl,;;lied. Ibe employer sll .. 11 pnwitlc 
.uu. ,:xlominltlioni 10 "rreclLoO 
employees HI Ihe frt:qucncics IIpcdlicd 
by the phYlicill·n. 

(E) E.xceplifJn: No mediclIJ 
UlloUolllion i. f\.'quired of un)' 
employee if IIdcqW.IC records ,how Ihlll 
the employee hu been ullnUned in 
accordance wilh Ihi. pw-agruph within 
Ihe put l·yeltr period. 

(iii Conllml. Medical eXliminotionl 
made available punuilnt to paroaruphl 
(m)(211i)(AHm)(Z)(i)(C) of thil ,celion 
thall include: 

(A) A medieulllnd work histury with 
Ipc:cilll emphaail din:cted to the 
pulmonlll),. cardiuvlllc:ulllr, IIlId 
gullOinte»Unlll IYltem •• 

tB) On initilll euminuJion. the 
,umdartlized quclliunnuire cunluint:d in 
Appendix O. Part 1. and, on annwlI 
cUlminl.ltion. the IIbbrevillled 
Ilnndurdized quelliunnuire containct1 in 
Ap~ndix O. Vilrt 2-

(C) A phy.ic..l elUlminolion clil"f1:ted 
II> the pulmonary und Raslmilll~lItinul 
,yslema. including /I chell 
roentgellogram to bi'udminillten:d "I Ihe 
dilcretion uf Ihe phYlician. lind 
pulmonary Cunctiun 11:111 of forcL-u vil,,1 
capacily (FVC) Ilnd Con:ccl e!\pirlliury 
volume al une ,econd (l-'EV.). 
In'erpNllaUOn and c1a .. iliculiun uC cheal 
roentgeDogram. ,hallik conducled in 
accordllnce wi!h Appendi). E. 

(0) Any olher elUlroinaliuni or 1~.11i 
dec~ oecesaary by Ihe c).omining 
phy.ician. 

13) Informolion pfln'jdt:d to the' 
physician. The employer Iih"l1 pru\"ide 
the Coli owing inCormlOlion 10 Ihtl 
examininll phy.ici,lO: 

Ii) A copy oC Ihil .I/lndaHl IOlId 

Appendices O. E. Oint! I; 
(il) A deacriplion of Ihe affl"l:tcJ 

employ~·. dulie. III thc)' re/llle In tht! 
emplo)·ee·. expo.ure: 

(iii) The employee'" n:pre~elll"li\·c 
ex.po.ure Ic\"el ur ilnlitipalcJ 1·~pl.l"'I/C 
Ic\'cI; 

(1\') A clc.criplion of any penonal 
proll:Ctl\ I! dnd rClpin.lar}, equipmenl 
used or 10 be uaed; and 

(vi InCann .. lion (rom previou. me<iical 
e.'Cdmlnlilion. ar the alIecled emplay~ 
Ihal i& not olherwiH available 10 the 
CAli mining phy.ician. 

(-41 PhJ':;ician', wrillen opillion. (i) The 
emplurcr ,tutU oblain II wrillen opinion 
from Ihe eXliminina phYlicilin. Thil 
wrillcn opinion IhMll conlain Ihe r .. uIl. 
of the mediCIII examinaliound .haU 
include: .. 

(AI The ·phYliclllO'. opinlun III 10 

,,·helher Ihe employee hal Iny delected 
m~dical condition. Ihal would place the 
employee at an increoaed rilk of 
mlt'eri,,1 heulth impaitClenlfrom 
e"putlurc to aabe'lo" lRmolilc. 
anlhuphyllita. or acJioolica: 

lar Any rocommcndod limitaliolU on 
the crnplo}'ce or on the "'e oC panlOnal 
prolecti\le equipawtnt .uch Il' 
re~pitiliura: lind 

(C) A .llllement that the employ" hi. 
been informed by the phy.ici4ll oC the 
relull. of the medicaaJ .xamlAaUOQ and 
ofltny medical conditJ04I thMt may 
re.ult from albeato.. tramolita. . 
anthophyllite. or actinolit. upoau.re. 

(ii) The employer thaD inatruct the 
phYlician not to reveal in the written 
opinIon given 10 th. employer .pacific 
findillltl or diaguolel unrelated to 
occupatlorualaxpcMuta to .. beltO" 
ttemolito, IU'IthuphyWte. or .cUnaUI., 

(iii) The enapll>y.r shaD ptolo"lde a 
copy of Iho phyaiciaA'. written opioioa 
til Ihe IIneeted emplO)'tte withia 30 <!My. 
frum it. rvceipL 

(n) R«.ordb6piJW-(1) Obj«liv~ data 
fur ~Ju/mpled Of»fOliOlU. (i) Where the 
emploYf!r hu. relied on objective d&la 
thul dl!monalnlie that productalll8dc 
Crum or contWWllI asbnlGl, tremoUle. 
un!bophfllite. or actinolite arc not 
CUlluble of rele .. lna fibers at ubestGl, 
lremolite, .nlbophyWt~ or actinolite 01" 

a combinMlioD of thoao minuala. in 
coneenlratioDl at 01" abo,'. Ih. actiOD 
level lIndlr th. .xpect,d cond1tlonl oC 
procesaing. UH. or bandUna to Ixempt 
IUch operation. Crom the Initio! 
monitoriR¥ mquilementa under 
parlgrMph (0(2) of thi. seGtion. the 
emlJluyer .huU e.lobUah IU1d m.lolain 
an IIccuralli record oC objective WIlli 
n:lI:JonllLly relled upon in IUPport uf the 
excmplion. 

(iii Tbe rec.ord .hallinelude Ilileul 
the folluwill8 in(unnation: 

(A) Tht! produc:t quolilying lor 
cxemp:ion; 

(0) The 1Ou.rcc oC Iho objeclive dIItll; 
(C) Thll leatina prolocol raau1l.a of 

le.ling. "nd/M .nUllyei. of tlut malerilll 
fur .he relcua.s of ublllioi. tramolil .. 
anthu"hyUiIe. or IICIinoliIe; 

(UI A ducriplion 01 the o~n.liun 
cxemple<ilUld how the data .uppo."1 the 
cxemption; lind 

(EI Oth4t d31a relevanl to Ihe 
Opcfdtioru. m4llcrial .. proc.cuing. or 
employ~ expo.ureJ covered by Ihe 
europlion. 

(iii) The emplClyer .hllll mainlain thi •. 
n:cord Cor Ihe durillion of the employcr', 
reliance upon IUcit objeclive dilla. 
. (21 £tpo.ure measuremt:nu. (i) Th, 
employer ahall Iceep an accurale record 
of 1111 m.uuremenl. litkon 10 monilor 
employee expolure 10 albe.to .. 
tremolite. anthophyllite, or actinolite .. 
preacriWd lo p~lrllgruph (f) of thil 
MtClIon. 
ftJoaJ: The emplO)"Ot m.y utllLze 
th .. 54rvices oC compelent orglUl.i%.aliOlU 
.ucit u indwlry tn.de auocialion. lind 
cmplo)'ee a .. ocilliions to lIUIiolAlin the 
recorda required by thia lOCI Ion. 

(U) nu. record .bIlU Include at 101l.t 
the foUowtna information: 

(A) 1'11. <!Mle of me •• uramcnl; 
(8) 'I'M operation lovolvine axPOSW"ll 

10 IllbellGl, \relUOlite. aathophyllite, or 
actinolite thatt " belna D\ol1ilored: 

(C) &mpUna and analyalCMl mathoda 
IlSed and .vidence of their Mccuracy: 

(0) Number, duraUoa. aa.d raulta oC 
aampla takea; 

(E) 1)". of prolective darien wom. If 
Itly; ud 

(F) Nama. IOciMl aeauity Dumber, and 
.X~ 01 t~. employeea WhON 
.~ IIA fepRMIaled. 

(W) The esnp10yer thMll maintain this 
record for at Iua.t thirty (30) yean. in 
aa:onLmce with 29 CFR 1~Q.2Q. 

(3) Medical surv.,1IonC11. (i) The 
employer ahd ntabUsh and malntaia 
atI accurale record COl" each eroploree 
.ubJect to medcalawwillance by 
pal"llgrapb (m) of thi. aection. lo 
acconiance with 29 CFR 1911l..2O. 

(li) The ro<:D«i ab&U include at leut 
the CoUowlna ~onnatioo: I 

(AI The naDM and aoc;ial aecurlty 
number of the acuployac; 

(8) A copy oflbe employee'. medk.l 
CXMminaUun re&\l1 .. lnclud1ntc the 
m4rdicMI b1.lory:queltionnalre 
rnpoD.llt .. relulll 01 any telll, ItIld 
phytidan' I recocunenda tiona. 

te) Pbyaicl.an·awriUea opiaions: 
(0) /uJ.y emploJee medical compla1nu 

rolated 10 expoll.C1l 10 aabel[GI, 

lRmolil .. anlhopkyllite. M actinoUtcr; 
and 

(£1 A copy 01 tt. inIonnalloQ 
provided to Ibe p~.K:ian al r.quired b' 
p.allli"'ph (m) of hia ucllon. 

liii) The emplo~ a.ha1l .naute that 
!bla record il In&iltained Cor the 
dur .. lioo of emplo,ment plus thirty (30) 
yean. in accordaru with zg CFR 
11110.10. 

7-lo.-a. 

(lee... 1t2U1(nl(3)(lIQ) 
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1"'1 Trolnlng reconh. The employer 
,h."i md,n, .. ,n d;i employee IrolOI08 
· ~LllrJ!' Ir.r r.ne 1 ye.tr beyond Ihe lasl 
. "c of t'onploymcnl by Ihlll employer. 

.SI :II ·oJ!abdily. (il The employer. 
"p",n wrtllen retitles I. ,hill! m .. k~ all 
r, ·c.llrJ.\ r('qlli~eu 10 hp. milinlilined by 
'hi:! :l~cl i on 8vdililblt> 10 Ihe AaSislanl 
o;C'crel:lry .. nd Ihe Uireclur (or 
,· ' •• m,"~I,ol1 anu copying. 

(,il n,e employp.r. upon reque:\l. "hRII 
1I1.,l.e IIn\' I"posurr: rr.cortb rr.quircd by 
n.lf.lllfl1(lhs If) lind (n) of Ihis ,('clion 
.,\·:"bIJIp. fllr examlnalion and cOPl'ing 
III HIfp.ch.'fI employee:.. fanner 
,·:"plllyt!cs. dt:~i,,;"\alr.d rp.(l""o:nlalivcll., 
.1t:J 'h.~ :\~""11t111 Sr. •. rr.lurv. ~ n 
.• ::!.tlnlancp. wilt: 29 CFR 1910.:!O{a}-(p.) 

.·"ll (J!Hi). 
(iii) The emilloy~r. upon rr.qu~.I •• hall 

mi.k~ f:Olpluyee mcdiC31 records 
r'!cluircd by para~raphs (m) und (n) of 
11,,:\ sCf:lion aVllilablc for e'fllminalion 
.o;:d ,:"prinR In Ihe !\ubjcci r.mpluyee. 
a:lyunc hlt\' ing Ihr- spedf:c wrillen 
• ..• '":\cnl of Ihe .uhjeci emploYI!r:. and Ihe 
"' .,,,i~lilnl Set:rr.lary. in ac.cordilnce wilh 
~I CFR 1910.10. 

(") Tmnsler of f"C!C{Inis. (i) The 
t:r:tployer shall com pi}' with Ihe 
rroqu'rcml!nls concr-minl! Iransfer of 
f."COrd. scI forth in !9 CfR 1910.20 (h~ 

(ii) Wh~never Ihe employer ceasel 10 
' II liusines,'1 and there is IIU lucccuor 

)
',llIyer Iu receive :lnd rchlin the . 
trtl:\ (or Ihe prescribed Jw.riod. the 

• :!:iVI"l cr .hull nolify the DIreCtor at 
1~lIsI 00 dilY. prior to di.poaal and. upon 
n:qucsl. tranlmit them to the Qireclor. 

(0) DOle,t-{l) Effective dole. Thi. 
,~lion .hllll become effective Iinsert 
ll04ht 30 doy. (rom publicatloD in the 
F.,denl R.p.i_l. Th. requirementa oC 
Ihe a.be,lol Ilandllrd l.wed in June 
t!ln (37 FR 11318). aa amended. and 
publi.hed in 29 CFR 1910.1001.(1985) 
!l'm .. in in eflect until complillnc. i, 
"d.ic\'~d with the ~raUel provl.ioOi of 
Ini. Iland .. rd. 

(Z) Slart-up dau .. (i) The 
rt:quin.·mcnll of pangraphi (c) througb 
(nj of Ihis I«lion. including the 
~n~inccring conlroll lpecHied In 
pllrHSfHph (g)(l) oC this eeclion. .hall be 
complied with by (Insert dale ZIO d.y. 
(rom pulJlicalion in the federal 
~utiaterl· • 

(p) Ap~ndice.. (1) Appendica A. C. 
O ... nd E to Ihit eection are incorporated 
... part of \hia MCllon and the conleDla 
of IheM appendicea are mandatory. 

(Z) Appendicn B. Y. C. H. and Ito thla 
S~IIOQ are informatlonarand are not 
inl~nded 10 creal. any addilional 
·Iulisalion. nol olherwiM imJK"ed or 10 

'racl from any exillina obligalion •• 

~ 

Appeadla AlaS 11I18.~HA L4r-.-c. 
Mc.bod-Mand.olory 

Th.~ m .. nd",ul)· .. pp"nJ,J. lI'wC.Irirl lh" 
I'ro.;cdu~ r"r ~n .. IYllnll "ir umplel ror 
~.1w"01. I,,,moh't. Inl/lnphylhl~ .• nd 
n'ulohle .nd lpeo:,:;,," qu .. hly colllrol 
p"l\.~JUn:1 Ihal mull be implemenled by 
I .. hor:llunci periomllllil II ..... ".I~·.il. Tho: 
IHm~'linll and an"lylical mclho.Jl dueribf,d 
hdnw ~prnenl Ih. el,.menll tlf Ihe .tV.ilahl~ 
mnOllnnnll melhodl louch II Ihe NIOSH pqOQ 

OIelhc.d1 wh,ch OSHA cnnliJen 10 be • 
ulenh"llo achic",. ad.q~le cmpln}"cfI 
ell.pu"uOl muntlOring .... h.l ... Uuwi;tlj 
r.m"luycr.l 10 UH mClhoos Ihal .,.. .I~.u!y 
c.~ .. hli.he<.l wilh," Ih." orv .. ni&:llioi"la ..... 11 
emilio yen who .re ~quif"ftd 10 cundolCl .. ir 
muntlo,;n, IOnder par"G'upn 10 ollh. 
Ila .. olKrd are re'luired 10 .. I,lizc .1O.lrlir ... 1 
lul"'I'loI'lricl Ih"l u.,. Ihi. proc'~~. ur aol 
~ui\ .. I .. nl mclhod. ror coll..cllna und 
.""I~ ... inK IAmpl .. 

SoJnJ/.li,rs: and Il/JO/}'licu/ f>ror.t:dur. 

1. n. IUmplina medium rM lIir .. mpl .. 
.hull be mix~ -:ellula,e ".Iet fill .. , 
memhrana. TheM .hlllll.lc cJcailPW'r.,", Ly lbe 
m:anul.,narer .. tuil.bl. llIr ,.!w.IrM. 
IrenlOlilc. "nlhophylli", and lIcUnolll~ 
COWl ling. See below ror reject10G aI blunt.L 

z.. 11w pre(erT'ed collection dllvict .heU be 
Ihe %.i-nlm diamela' c. ... 11e wilh an oprn
I.ced »nina ~llle",lon cowl n,. 37-01111 
a ... II. lINIy be IU8d if rMCIIM1Iry bul only if 
wrillen jualtrlClllioo (or the n~ &0 U8It lb. 
37'1Ml rLller ..... 11. accomp4lli .. the Nlnple 
ntlult. inlhe ~mploy""Illp08un: lIMIAilurina 
n:coro. . 

3. All ~i, nuw ral. b.lwftll o..s liler/mill 
and :u Illen/min wU b. aellded (01" lhe 
Z5/rnm ca ... Uc. Jr the 37-ft11D ClNellal • 
uaed. .n "ir flow nl. betwtleft liller/min 
"nd :u lilcn/lllin .haJJ be ",Iected.. 

4. Wh"n pouible. a lufficienl air volUIIII 
101" .acb .ir IIIDpi. "'1Il1 be coileaed 10 Y'eJd 
belwnu 100 .nd WOO fiben pit IQUIIn 
rnilll~t ... GO the _bran. filler. U • Oller 
dan:eaa In .pp.annca 01" if&- d&&at Ia_ 
on Ih. filler. a MCOnd .. capll IhaJl be 
II.rted. 

5. snip lhe IUDpl .. la • n,td cont.iner 
wilh luffici.nl packin, malari&llo pre"ant 
dillodlins the coIt.c:led fiben. hdJaa 
m:a!mlllliwl he •• hip .1ect",...11c charae 
on ill ","act ( •. ,_lXpendad pol)"lyrenel 
eMnnol be ued beal&ll tuch melMileI ClIG 

r ... " .. lou of fiben &0 the tId ... allha 
caaaene. 

a. c..libnel ••• m penoul -.r:.V!lull pump 
befor •• nd arl~ ut. wilh a ",~NMnl¥tiv. 
nller ca ... lI. lnalalled betw_ the pwup 
"'nil the r.allbnaUon davl'"-

7. Pcnonal .. ·mplea ahMll be lun In tH 
-bra.lhln, _~ ollh~ employ .. (I .... 
.lIuchod 10 or IMIIr lhe col"'r or lapel_ 
lho worlr.a't r.cel-

a. f1~ Counl' 111.11 be IIIlIda b, ~tJv. 
ph .. c conl,.,..1 uaine a lI1iacMc:ope willa an. 
Iu 10 X eyepiece and. 40 lo.a X objecUv. 
for e lul.1 nwplfleMUon oC .pproximalely 400 
X .nd '" numerical ap41nurw aI Cl.II.S 100."
l1w: D1icrolQ)pC l/wll .110 be Oiled wilb • 
lIn:f:n or Llua filler. 

a. The microacop.- Ihall be fitted wUh. 
W .. llon·Botdr.1I o:yo:pi..a rnllcule calibra...t 

REFERENCE FILE 

for. n .. ld di .. mrlU or 100 IIIicromelcn l + I 
- 2 "ur.rnme, .. nl. 

10. P .. , " .. ",,:. thifl de/cellon limit ollho 
n. irm.rnpc sh::!: be abuul 1 d"II'I:r. • 
m ... ~t.It'J u~iJlg Ih. l\:.iE phase .hifl ICII Ili,l. 
u nullin~ br.luw. 

a. PI"ct' Iho: ,,,1' .Iide on Ihe micnucQpe 
IIAlle Inn ecnlrr il olnder Ihe ph~1C.' objecliv,.. 

b. Bnnl! Ihe bludot 01 aroov~ lin •• Inlo 
ronll. 

NoM..-:rlw ~Iid .. cu'l&illU ol _n .. of 

,,"oo"cd linea IC4 :!O roan. 10 e"ch block I 
in J"~ndit:1l order or villuilily rrom HI. t 10 
7 ... :ven bei.I,llhlll"",,1 vilibl~. Th. 
~lIin:men~. (or ubf!slol. lre.nolile. 
"'"thnphyl!il~. ami IClir.Ollile CO'lnlinllft thltl 
Ihe alir.rnacop. uplio:c mUll l'eaulv. lhe 
~ ... d lin". in ler 3 complelelr •• lIhou,h 
lhey ""'Y ~Pf'C8r sorMwh.1 r"int. IUId th'l 
Ihe JVOO\'o:.J liMa in xU IS an .. 7 m,,"1 be 
inloi.iIJI.t. s.: •• 4 lind 5 mUll be .. llr ... 1 
pvti.Uy vitibl. bUI '"-'y v .. ry .lighcJy In 
vilibillly t.clwc"!n ruiaoacoplS. A ~pe 
th.1 rails 10 __ lIt .... rrquintrucnl. baa 
!!ith,-, II)() \0.01" II)() hlah • rnolullon &0 be 
Iaaood for Nbetcnt. traroollll. anlhophylll'" 
and ... '\!nolil. COWIlin .. 

c. U 1M Im.tre delerion .... d",", aDd 
a.Jl~ lba mh.:roecope op.1a. U the problem 
pcndllL r.wull thl lIIicroec:opc _nufactvar. 

n. Eilch ... 01 Watplft lakin will Include 
10 pete.a&l1 bt..Ab 01" • llliAimlUll 01 Z "'-Db. 
The bllUlk ...,.o1ta liwU be avc:rapd IIIId 
IUbtnclad II'IXIJ thllMly11aJ reculla bcl"ore 
rtlportins. Any I&U\pln fI'lprncllled by • 
bt..nk hllvinl " fiber cmanlln IlIQM 017 
fiben/tOU H,,1dI thaU be hI\ed.d. 

1%. 1M IUDpk. shaU be _led b, lbe 
aalon./lrt.la:lia _Ibod or • .ethod with 
IIQ I"qul".t.al index 01 rolractIoa lAd almiIu 
clarily. 

13. Obsen .. lhe 10Uowtnc QIUIUq NlIL 
.. Cowl. onIr 6~ r.quallo or lOOfIt \hall 

5 .. lcrcHnclen. Mluw-. the lerlfIh 01 cun-wd 
/\ben ~ the cwn. 

b.. Co..nl .U partida .s .... 1renIoU ... 
.nlbophylllle. .nd actiao1it. thaI bew • 
~cJHo..idth rado IIIpecl ralioJ ol:J.:l ar 
vealef'. 

c. Flbcn lyiRl mltrel)' wtthia the bound.ry 
01 tho. WaJac.lMc:kau va Ucul. Ilc:Id ahall 
r.ce.I".. • &:OWII 011. Fibara aoMint Ihl . 
bouDda.ry ~ ""In, 001 eocI wibln the 
erda. aNn recei ..... the COUIlI aI one balf ('h). 
Do not counl .ay fib. thaI ~ ~ 
.,..tJcuJa bowtdary _ lban 00CII.1lajed 
aad do not couDt 80y other fibers __ 
I~ they /Dey be vlalble outaide tire 
.".Ilc.ul. ...... , 

d. CowII b--U .. of flben I. one ftMr 
IIOLna Indlvicl-.l fibcn an be Idcaliled by 
obeuvi.,. both enda of 80 IndiYidlWl &bar. 

L Cowtl ~ vallcW. ILelda 10 pid 100 
m-... Counl a minimwa 01 20 n.lda: _bp 
counlinc .1 100 f\eIda ~ oflllMr 
_t. 
l~ Blind recounta ahall be coodudedal the 

net. al10 ~L 

QuoJily ConUv/ PrvoedurwtI 

t.latralaborurwy prosr&& Each ~1otJ 
ud/ur"cIt ~ with _ thMa_ 
~ COUDIInc aUdn aluill ntab¥h a 
II.t1aUc¥Ily dC"llpwd ql&llll ty aaeuranoe 
JIrOIt'"a .. Inwol .. inc blind recounla aDd 

(a.o.. ltXM, ~ A] 



r.onlpa na.ona L-elwC"r"n Inlcru...cup'a.l. tu 
",onllo, th .. v."~L""ly ot cuunhnil hy ... ch 
mICJ'Ooc('p"I and b.lween J'Dicro&<:ol'i.IL tn .. 
comp~ny wllh more Ih .. n one I .. boralory. IOC 
procram Ih"U .nclude alll"bontlorica. a.nd 
,h .. 11 .10.0 eVllluale IOe l.baralory'IOo 
I .. oor .. lory v .. n4b,lily, 

2. Inleriaboralury progrom. uch I"ooralury 
an"')lW\8 a")Clllo ... uemolile. IInlhoph)rlliloa. 
and aCIUlolilr ~."npl .. lor compli.nce 
delermlMllon .h"U implemenl an 
inh,r/aboralory qu .. lily ~UU"I1CC proarllm 
lh.M1 .. " IIllnamwn includea parlicipalian 01 
.lleul IWO olher iodcpcndrnllabonuorir.L 
E.Lh I~boratory ,hall participat. in round 
rollio luh"ll a,lellll tlnce Ivery 8 mon,lla 
with III lelll IIlIlhe ulher lauur:l,onn ill ill 
inl.n..bor" lory '10.1,,1.1), ..... ur .. ncc Jl'Uup. E.itch 
IMboralory ah .. 11 lubani' ,I idea 'ypic~1 o( ill 
0 .. 0 woriJ~d rur uw in thia prulr"m. n. 
round rob.1l ah,,11 b<I dClillned and rnuhl 
aDAI)"Ud u.ainl "pproprilile IlltiltiCltl 
~hudoloIY· 

1 AlllndividulIl .. per(unninl Ilabel'o", 
lremoli&a. anthophyllite. and actinoli'a 
analyaia auat heVI IIltlD the NIOSH COW'M 

101' wmpliaa and evehaatina airborne 
aalk-Iltu., tretnolil .. anthophyiUte. IUId 
acllnolill dua& 01' an equivalont COlII'M. 

" Whaa the lIN al di« .. rcnt miO'Oacopa 
CQntrib&:1n 10 dilI'eraDCM be,WMfI counten 
and lliOOntorie .. lha I«oed allha dil(uclIl 
mic:ro.colN 5halJ boIl'Vllualad ~ lb. 
IRiuoIlGOIN ahAU b. np1accd. .. Deca.kl)'. 

So Cu.n.al ruulu 01 t.b.e qu.a1Jty 
UlllAntAI pt'Ol71Ima ahAll b. potled in lach 
Iabuta tot)' \.0 It" p the mJaosc.opia Ia 
Ialunnec4. 

Ap~ ... S lU&.5&-1WaiW PncM ... 
I. ~ TIWDOliIe, AotbopIayWLa. Md 
Adiaolila ~ aDd AAAirtle No.
"'-4"0"'1 

Thia Ippendix conl"lnll a detlliled 
proc:edww 101' Nmplin, aod anal)'". and 
locludH t.bo.e aitica1 .a.-t. lpaOlied ia 
Appendix A. Employee UI I14t r.quircd 10 
\1M th.ia proc.adure. bu I lboty ..,.. r-quircd 10 
UN Appendix A. Th. pwpoM or AppcDdi~ B 
La to pI'Ovida I detailed IIIP-bY'llt'1) MlIlpllna 
aDd a.aalyaia proc.edut. that COQ(otmato 1M 
tJ __ II lpacified iA Appcodix A. SiAGe \hi, 
proc.cdW"l !lUI Y llao 61aruiMniiu the a.a.aly Jill 
and reduce vari.L.ility. OSHA eDCUuT"I" 
empl0YI,... \.0 ..... thi,l aPlNndlL 

A..ilbH1a.. Trcln4Jlila. hDtho"hyllit .. and 
I\cliAolitl Sa.rnplina and AMlYlia M.thod 

Technfquc Miaotcopy. PbAw ContrllL 
NWy1C: Fibeta (MaDIYI couall. 
Sample PreparalioG: Acet.aoe/triaa:lia 

_thad. 
Catibnotion: f'tla ..... ahiO delection umil 

..booul~ 
R.&aae: 100 10 1:100 fibera/nun' nltar "tea. 
Ea tim.a ted Umit or Ootactioa: 7 nt)C ra / rana" 

fill", &A&. 

Sampler. Flllar (0.&-1.2 WD mhed ullulOll4 
.. Ier m~b ... ne. lS-rurD diameterl. 

Flow Ral..: o.S l/m&4 10 z..s I/ruin (~1nID 
caaultej; 1.0 I/min 10 z..s I/Dlin Il7-aun 
c.auallal· 

s..mpla Vuluma: Adil&At to oLlMin tOO lu 
llOO fibeno/DUD'. 

Shipment: RoulU\l. 
$..mple 51"bllily: Inddillil., 
BI...ru..: lCN 01 aalrp/ro (n .. nimum ~), 

SI.nd.N An.lyllc...1 £rror: o.u.. 
.... pplil'..lu .. ily: Tho ... orall\l ,,,n.,, i. Q.ul fI 

et: (1I1;:o...{. .. ir l4D1plel 10 1~ 11et: (4I.G-!. aar 
... mpl.,I, Th. method i'vc:. &n in<U1I 01 
•• rOOme .Ibe.la.. Inm.oUI ••• nll.oph~lUl .. 
and aclinolile fil>en bul may be U4Cd (Ol' 

ulh"r maleri.l. ."ch .. f.Uraua 81116. Ut 
in~rtina l"ll"bl. SUoram.len inlo Ih. 
counlinl ruin. The melhod doc. nol 
d.lfc:rc:nllaIC lH!tween "~IU'" IrCmolita. 
"nlhuphrUi' •• and atUnOlil1 and uther nlMn.. 
Alllle.lDa. I"unolile. aalbopilylilla. and 
actinolile fiben I.u thUl ca. 0.2.5 UIIl 

di:'D'lt:lrr will no,lM delected !d'thill ma,hod. 
lnlerlc:rencaa: Any olh ... IU'bom. fiber lIlA)' 

In 'a rlere • inca aIJ pal11cl.H mectina Iha 
counlina criteril ..,.. OOWIted. ChaUII·lik. 
p.aar1iclu may aplNal' fibreua.. Hiah 1.".111 o( 
nonfibt'O<l. duet paltid .. ruay obaa&re fiben 
in th. n.ld o( view .nd ra.iu tha dalecllon 
lirult. 

Re"acn'. 
1. AcetuM. 
2. TriAcetin Wycarol tri"cchlle}, l"Iu&&'1t 

JI'Id •• 
SpeciMJ ~utioaa 

Aulona ia 14 Ixtrcmelrlla.m.mabl. Uquid 
and prccaUllOOlllll&At be lIkd IlOIlO (pila IL 
Heatiq o( acetooe mUllt be dona la a 
venlU.ted labonlory fwaa hood ua.Ina a 
n..mcle .... apark·rr.. heal eoun::e. 
Equipmanl 

1. Collaclion devkc u._ cua.tla willa 
6().mm UlIcWoA oo1IVi wlih caUIl1~ aaW 
nllet. U 10 U IDa paN Nu ud backup p.wl. 

Nola.-Analyu I"IpfWMGlati". fiu.n lor 
fibar ba~ bG.on ..... IUId dJec.ud lb.e 
fillet 101 if __ Ihaa I fabera/l00 fWda are 
{ouad. 

2. PenonaJ wmpllne pump. cr-ter Ihaa or 
equal to Q.$ L/m.ia..witla Ilnibla COGGed"" 
1lIbina. 

3. MIao.cope. pbuc CIOClIru!. with .,.. 
ot' blu.e fLIllI'. 110 lOX 1YepMc:a. aDd 40 \.0 .sx 
pha .. objectin (t.cMal tD&pitIcadoa ca 4OQX): 
numeric:..! a~-CU16 \.0 Q.15-

"SUde .. aJ.a .... ~ ~ 
UxiSmm. 

So (Aver IlU", U X %$ IDIII. DO. 1 ~ ua1aa 
othe ...... i ... pacifled by lDiaoac.ope 
mlUlul .. ctlll'll'. 

a. Knill. _1 NtJk;a1 .. ..t. QltYed blada.. 
7.Tw___. 
a. Fluk,. Cuth-typc. laa«Ila led oadt. 2.50 \.0 

SOO IIl1. (with ~J.d rubber laopp.t' and 
elbow·Jointed II ... hlbin&, \8 10 2l QD ioAa}.. 

a. Hotplilla. .p&rit.free. .tirriq IyJN: 
hu Iina mutla: CIt lalnaJocl J...mp and 
ana \1M lie • tirrer. 

10. S)'riap. hypoderaUc. wilh 2l-p .... 
ne-odJL 

11, critkW .. Waltoo-BecUn type wilb 100 
UID diamel ... d.n::ular field al tIM Ilpecilnal 
plan. (Ula.Q..OO1aG _" (Type C-UJ. 

Note-The vaUeWe ia oaloaHDade (or 
e"cb D'liaoac.opa. 

t2.USJ-:/!'Wt. ph ... contrult ... &lick. 
M .. rkU. 

11 T IIkKOlM- ooJar phu.e-rioc can\4rina. 
14. SI"~ aw.:roma'-f JQ.Q111l11l dlv~J. 

SAmpiinc 

L Calibrala .ach panoAIIJ aampliq pump 
with. naprtMAlati ... aamplor In lin&. 

L F.llon Ih ••• II\I'I.r 10 Ihe ... ",j .... i a i"pc; 
Q6 cIo ... ... pouiul. 10 tho W"Bur, moulh.. 
RCD.o"e Ih. lop co,'..,r (rum Ih .. aDd ul Ih .. 
c ....... 1 a...lcoaiO<1lopt:n (,ul "nd onenl ( .. ce 
down. WI'lOP Ih. jo.nl Ilelw~1l Ih. u.lc:ocicr 
and Ih. 010<1110r'. hody wilh ahrink. 14f>C 10 
pn:\'Cnl air Ie" ..... 

1 Submi' "I lell'lwo blan'" (01' 10-.: o( th" 
101 .. 1 umple .. whichever ia Ilre"ler) ror c .. C'.h 
leI o( I lUll pi .... Remon Ihe ClIp. rmOl th. 
fiald bl .. nJr. cal .. llca .. nd "ore lhe Upll lInd 
",","lie. in • dlln "R. Ihal Ol' bo ... ) durina 
tba ... mplina ~riod. R.pI;",. the CJlpa ia IIw 
CilIlU'h,1l whan IIImp!ina it COO1pl~1eJ. 

•• $.omple al o.S L/ruiD Of arc»let. 0... not 
Illani 1 lUi toul dUlltloadina ua Ihe filter. 
Adjuetll&lnplina fiow flItl. Q (L/min). .,Id 
time 10 pruducc II lilM:r den,,')'. E 11iI)o:/'Il, 
mm'J. 01100 to 1300 f;ben./m ' IlJlS " ltr 1(1 
.5;..: 10' fib.an per ~·lDm fih&:r \~ilb .1T~"Ctive 
collcctiOllarel(A. 2 3M rumlll (01' uplimurn 
CO<I.Iltina preciaion (II" Illt:p 21 below). 
c...tGu1Ja1. the ruinimulII I.IlI'Ipliaa lima. 
t_ (minI al ,he aclion 1.,,01 (ona-hldC o( 
the CUITtIAt lll&ACiIIrd), L (l/ee) Glthl fibtoull 
.. I'OUII bela, wmplcd: 

(Ac)(E) '- .. _--
(Q)(L)108 

L ~ve 1M fleld moaJlor al tho tAd of 
IIUIIPIJ.na. r.plac:a the plil.Uc lop cant and 
Nnall eod capt. and .. ore the monilor. 

6. Ship \be _pi .. Ia • ri&id con&aiAtr 
wilh aumaaDl PUc:kiaa _Icrial to plWYaQl 
Jc»diDc CIt daIaaae- NOTE: Do DOC \1M 
poIystyrme (_ Ia the ahlppina container 
bec.a ..... olllecuo.\lIIic lon:a which -r 
C.IJ&M fib« "- rfOla Ihe Mmp1at fill«. 
Sample PrIpantioa 

No&a-The ~joc:t it to produce MIDp!ct 

wilb a amoolb (1Oft-If8&a)'1 ba~ in a 
medlwa wilh •• frac1Jve ladu eql6&llo or 
I ... Ilwl 1.44. n. method below coUapM:S 
the filLer ICIt auitt' (OCII.Iiaa lAd producaa 
p.nnaAIAt IIIOW\II which UI ~(&&I (CIt 

quality COQIrul lad in~OOnlU(y 
compan-. ~ _tlQa Icchniqun 
_line tIM above ai1aria _y al.a be uaed. 
I.a.. tIM nonpI~1 field IDOWUtnc 
tccNUqlM IIWd in •• CAM Z38. 

7. ED.Mn tMl tbt alaMelida aad caver 
a1i~ ..,.. &.. of d"" aad fiben. 

a. PlIoc.a 40 \.0 iIO I'l of ac.atooe inlo a Cuth
type f1;u.k. SIoppef"tIM n.M wilb a aUlal .. 
hoY rubber- IllOppc Ihtou&Ia whid. • .,.... 
t..t.. .1l1eftd1l • t.a &all IIl10 tIM n ... k.. TN 
ponioa al tIM ...... 11&ba that IJLita the lOp .x 
the Il\.opp« II \.0 lOcmI ia baal downwlUd tD 
an elbow tJuil m.aIr..ee &II lillie of ZO \.0 JQ 

~ wilb lbot bcrizoala1. 
a. Pl.u the nulL iA a Iltltrinc botpt.la or 

WTIIp ill. heltina -.nlla. liMt tIM acelOlY 
Vad ..... U)' 10 Ilil boiw, I.ftDpcnot ..... (ca. sr(4 

c ewlQe __ 1M aalOcM npoe- DaUlt be 
puen.led Ia I veuL1alad tum. bood away 
(l'OCD aU opea n..- &Ad I{)IIrlt ~ 
Altemala boottuq IDIthoIl. COD 1M u.wd. 
pnI\'1dinc 1'0 open !lame ~ IIp&ritll .... 
p~ 
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\0. !>lcunl .. ,Ihr-r th" .. hole lam"lc OI!"r or 
.. wrdJl'" LIII (Mn\ th ... "mpl" filter- on • de .. n 
~I~ ... llIle. 

II . elll ",wa'" u( C". 2.j I":rcrnl "r Ihe fill .... 
.roc .. wllh a 1:un·fi.I·lllw,le ,Irel ... t~iOtI lni(r. 
u.;np .. ruck in. moliun In pn." enl I" .. rillll. 

b I'!.ac.c the fillcr or ..-"ugc. d~1 .Iide up. 
on th •• Ii.!e. 51 .. lie el"chidly will ullUlI" 
ht'p Iha (iller on Ihe .hde un Iii il i. elur.,.). 

c. Hold the II ... ,lid" ,ullporlinllhe 81lo:t' 
"ppmkim .. lrl~ 1 10 Z em rrom the II .. a lube 
pou1 wh,.,.. Ih. "CeIOOf! ""por ia II'VAl'ina 
r",m Ibo bcalC'fi n~ak. The aeel""" \" JlOI" 
,tr,. .. m .huuld cau.e a coooenlliioo apnt on 
the .1 .... alMe ca. Z IU l r-m in dl:lmelf!r. Move 
the 1I11t .. Ilid. tenlly in the vapor 11n:.m. The 
filler .hould clear in 2 10 ~ ~ I( Ihe flho:t' 
CUOL dilloru,. ~ ia olherwiae n:n~ 
unU&4ble. Ihe vapor Itnam il prulMbly nul 
Itrune enough. Pwnodically Wipe Ih. oullet 
pOln wilh liulM 10 preunlliquid acelon. 
.Jnppin" unlo Ihe OII.r. 

d. Uainlllwt h)'podermic 'yriR"" wllh a U· 
IUIIIIO needle. placa 1 10 Z drop. 01 lliaceliA 
on Ih. filter. Conti)' Il)war • cl .... n ~mm 
.qUllno CI),er .Iip down onlo Ih. nltet.1 a 
alillhl .nal. 10 reduce lhe pouibility of 
(onnin, bubbln. U 100 InAn)' bubblflS form or 
lhe omounl ollri.celin in.una"frlc.imL Ih. 
cover alip InA)' bfocome dclacht:d wilbin • f"w 
hou ..... 

a. Clue Ih. edae- o( the cover ,lip 10 Ih. 
jJIul .lId. lIIina • lacqua- or nail poliih. 

Noce-ll deanna i •• Iow. Ih. aIide 
!)ftpanllioa lIIay be h<!ated on • holp!.l. 
'~utfaa lempenluno 5Q'q fOf' 15 min 10 
1\11"n d.arina. Countinl may pnx:ec:d 

;lmedlalely afta- dearin •• nd mounlinc ano 
compleltd. 

c..libralioo and QUI/iii)' Contrul 

11. CalibnUOII of Ihe W~lton-8eck.e1t 
gnoliaJe. Th. di.meillr. c4(mmJ. ur lhe 
cireulu counllnl aree and Ihe di.c diAmeler 
mual be specified when anlerin,I'" .' 
lVatic"' •• 

a. 1naeT1 en)' .vail.bl. plIllc:ule inlo the 
cy"piec1! lind fueu. 10 Ihlll Ih. IV.lieu!. linea 
are Ihllrp "All delft. 

b. Set Ih. appropri.l. inlerpupillary 
diallOnce and. i( .ppliuhle. t'CM11h<! 
binocullir head .dju.lmeniao Ihal lbo 
me(lJ1ifical ion remain. conllanL 

c. lrul .. lllhe 40 10 .u X ph ... ohjeclii. •. 
d. Pf..c:.a • Ihl8e micromeler on Ihe 

mic:ro.cope obje.:1 IlaJIC .nd foc;ua lhe 
lIIicruecope on lhe ""dllaled linn. 

c. Meuun lhe mallJlified pid 18P111h. l. 
(uml. uaillllth. Ilal'll microllleter. 

f. Rr.mov. Iha InIlieul. from lhe 
microec:opc .nd m~ .. ure ila aclwo1lrid 
knillh. l-Imm). Thia can be •• be 
accompliahed by ".ine a IhlRe filled wllh 
vemlen. 

I- Calculale lhe eirela di .. rnelow. c4 (tMlJ. 
(or the Wallon-Brdelllnllicul.r. 

L.xD 
11..--

L. 

E.",mple: Ie ~ * 10e um. ~ - 2.9J mm And 
0- 100 um. Ihtn d. - 2.n mm. 

h. Cl-ccl Ihe field diamctu. D(:Ja:rplll(,l" 
mnll"' 100 mm ~ Z mml with a 1109" 
mir.romelrr upnn ~ipl uf Ihe sntliC\lI,. rrom 
thr man"r;,cturrr. Delc""ln~ fit"ld .,..a (mm'l. 

12. MiL7OaCnp" "d j".:mr.nla. rulluw :h. 
"",nu(.II:lurer·1 in.lructiona lind "I.., Iho 
rolln ... inl: 

a. Acliual Ihe liPiI .... urcr. fur ""en 
iIluminalion lIanu thOl r."ld u( ' ·ic .... al Ihe 
conclr.nser ina. ... 
NOla.~ohler iIIuntln.llon i, pr .. fem!U. 

whrnt ava il.ble_ 
b. Focua on the p.rli,-"Ulllie II1IItari .. IIO be 

clUminad. 
c. MIoka I"re Ih;ol Ih. field in, Ie io fucua. 

cmlennJ on the ... mpl ... nd open Daly 
enouaJa 10 (ull, iIlwnin;ole lha neld of ~iew. 

d. UN Ih. Icll!lCO~ lX.vl"r lupplird .~y Ih. 
manuf.elurer 10 enillre Ihellhe phllM rinlP 
(,,"nuler diaphraam ,,,m ph ..... hiCIlnl 
elemenlal .re concentric. . 

11 Check Ihe ph ... ·.hih dltll'C:lIl)11 limit ul 
Ih. tniaoacope periodiuU)" 

a. RefIWve lhe HSE/NPL pb .... e-c:onlnt .. 
Int alidc from Itl ,hippina conl.inet .nd 
cenler IIWld.r Ihe ph ... objcclivr. 

b. Brinllh. bloc:lt. of IJ'OOved linn inlo 
focua. 

NoIL-Th •• lide cun.ill. of "'\'en 101:1. 01 
JI'OOvel (1,;8. 20 sroovea 10 eadl bluclr.1 in 
dnccndina order of vi,ibilll), rrota .. II 1 lu 7. 
The requirement. for countinl ano IhAl Ih. 
mictOKOpa opt!ca 111"11 molv. lhe vooved 
linn In Nt ~ compl.tal)' •• hhoc&$lh !hay 11\01)' 

'pp"r aomcwMI r.inL and tMllhe arooved 
linn In leU 0 10 7 mlllt be Inviaible. Sela 4 
.nd 5 mu.t be all ... 1 pertililly viaibla but 
1M)' vary alilhtl)' In vilibility belween 
llliaoacopH. A lIIiaoacopa which filii, 10 
meellheM requiremenl. hal eilhllt' 100 low Dr 

100 hip a rnolutlon to be UNCi fo.- ubeatoe. 
tremolila. Inlhopb)'lUl ... nd actina!!l. 
countinl-

c. U the imlli. qua Iii)' dclerioralCL deAn 
lbe mlaoecope oplica and. If IIwt pmbl .. m 
peni.la. conauIt the microlCOpe 
IIWnu(lIdurer. 

14. QUAlily conlml of fit"" c;u"n'--
a. Prepare .nd count field bl .. nLa III0na 

wilh the neld ... mpleL Rllportlh. cuunl. 00 
.. dl blank. Caleulale the lIIellO of lhe rleld 
bl.nk counl. and lublnd thill ¥OIlu. ftoal 
eedl aamllie counl be(Qf'It reporllna Ihe 
reaullL 

Not. L-Th.lcknlily oi lhe blank fillen 
thould ba unknown 10 the countr.r UQlil all 
counl. h"". bHn colllpleled. 

NoW ~( • field blank. yield. nher coual. 
lIuler ttwn 7 fiben/1OO ncldL report 
po .. ibla conl.lDination 01 the IIIJJ\ploa. 

b. Potr(OtnI blind recounla b, the ... _ 
counler oa 10 ~nt o( fill.,.. COVGled 
laliu .. rer.bet.d by a pe~ olher ttwn lhe 
m..o I n-J. 

15 .. U .. the rollowine I ... 10 delcnsUne 
wh~lher a pair or counl. on the 11m. nlt..
.hould be ..;.a.d boceWlO 01 poaaJhla blM. 
Tni. II.ti.lic ... iall.I" lhe countlnl 
rrp<I"lahillly allhe~", confldeooa le .... l 

REFERENCE FILE 

DI..:..rd Ill« umpl~ I( Ihc difference ~!Wtt1\ 
II>. lwo cuunl. ur.«d. 2.n (n ... where 
f' _ a".',,~ tlf the 1"'0 fiL.r counla lind 
S. "rd.llI, a IllIncl .. rd d .. ,,; .. lion . .... hil.:h .h ..... ld 
I .. , cl,·:in.! hy CIOU' luoor.lllf) lIued UtI 

h,.I",i,:..1 in·/I" ..... ctll ... 

NnM.-U • pilir of counll ia n-jKll!Ci aa a 
rC'llull nr Ihil Ie-L I'P.COtlnllhe ret:\aininll 
...mplu in Ihe sci and ',..1 Ihe new counl, 
"""in.1 Ihe final counl .. Dilcard elll"!j<:c:lr.d 
p .. lrr.d counl .. 

16. F.llroU elOCh rww ,-"'Oun!!:r in a Inoinina 
,. .. JU/W Ib;rlc.;.umpar •• prrform.nc.a or 
COWl len on a varielY 01 IImpl .. uaUrl thle 
pnx-edu .... 

NoW-To enallt'e good reproduciblilly •• U 
IAUNalnnca If\8ated la a.~toa.. IrelDulil .. 
anliluphyllile •• nd actinolil. countinl ant 
l'I!'Cjuired to participale In the ProfICiency 
AI\oIII)'liooJ Tulin. (PAll Progra. and ,hUUlJ 
mulln.I, panic.ipala with othe, ubea!o .. 
lremolila. anlhopllyllila. and actinol1:. fib. 
cou.nllna laboraloci .. 1n lhe aach.n .. of field 
aampl .. \Q cocnpare performance 01 counlen. 

t.&.tIlIUNlDCRt 

17. P!.ce the alide oa lhe mac:h.anlcal .l .... 
of lha calibraled lIlicroacDp. wilh 1M cenl.., 
01 1M filler under Ih. objectl" lena. Focua 
Iha miao.cnpe 1)11 lhe plan. of Ih. filt.r. 

11\. ~1.rI)' check ph ..... rina alignment 
an.! Kohler Illwnination. 

lV. The foUowina an the coWlUna ndr.s: 
.. Cowll onl)' nbera Io~ than 5 \&In. 

Menu,.. the '-nath or curved nben alone the 
ClIne. 

b. CoWIt onl)' fiben with a Iqlb-to-wldlh 
"'Iio eqvallo Of' .,..1.- lhan 3:1-

c. Fllc- nhlln IMI aoaa the boundatJ of the 
plIliaile field. do the 'oUo_ill': 

1. CourrI aDy fiber Ioapr IUa 5_ that 
I;... .. Iirel)' within the pllcul ....... 

%. Counl .. Vi fiber lay fibec wilh only one 
eftd lyInf within lbe plicvle eno .. 

1. Do not counl any libel lhat c:roNa lhe 
pllcule boYndarJ IItOR than onc... 

4. ReJect and do not count all other fiben. 
Ii CoYaI bundle. ollibara aa one fiber 

unlcu IDdividuaJ nhlln can be lda1tU\ad by 
~ both and.. ola fiber. 

•• Cowll _gh anltcuie n.lola 10 )lleld 100 
nbera. Cowll a mialmu .. of 20 6eld .. Slop at 
100 n.tda ..... rdJ ... or fiber couaL 

20. Start coWllina fl"OGl one m4 01 the rut. 
and provna alone ~ r.dlal U- II the ofb.r 
end. Ihilt ellher up 0.- down GO the filter. and 
conlin"", 10 the rrvaM dJrec:lIOft. Select fklda 
rancbaly by IooIr.lnt aw. y fI"OGI I'" e-yepfec>e 
brieny ",bila adveAClna the DMCb.aIcaI .1 .... 
Whaa an aa/-.-.I. coven ca. '4 0.- IDOR 

01 the neld 01 view. reject the neld and .. Ieet 
another. Do nol rwport rwjeded n.u. '" the 
numb« of total ft.lda COWIIad. 

NoW.-Wbm COWIliDc a ft&ld. coetin_tr 
ec::ron a ...... of focal pia-. by -mn. the 
n_ focwr ILnob \Q dciect wry no. R».n 
",hldt ha" becoaN _badd.d I. the ftl ..... 
11M ..wi...w.meler nben..,ju be VftY f.b\t 
bul .... lUI UnponlAl contrlbutJoo. 10 ... total 
cooonl. 

.. 



ulculauo<u 

II. Colcul.le .nd repon filHr dena il)' on 
Ih. fill.r. Ii (fitHn/IDm'): by divldin,lbe 101 .. 1 
/ltH,. COWlI. f: twn ... th. mean /l.ld bJ..nk 
COu.nI. B. by the owutHr or n.lda.. n; .nd the 
n.ld &raA. A.1Q..007lUaun· ro,. • pro~y 
uUbn.t..d W.lton-BKkell &ralicWe): 

P-B 
I! _ -- ftberaJauDI 

10llN 

n. Calculale 1M coOQntnlioA. C Il/cc~ or 
Ilbcn iA the &1r voJwu. _pled. V ILl. ~ 
th. eJfeclive CXlUection .,.... 0I1b. railer. A. 
(Ja6 mm I roe • ~ lUlu): 

C _ (Ellkl 

V(lO'! 

"~y check aDd edluat the 
.. l~ 01 A. it DeC8M&I')'. 

(JJIaJillJlj ... Fit Tat ProIot:tJU 

L a-myl Aat.lt.l Prolocol 
A.. Odoc lhrNboJd ~ 
t.1"hR. t-liler alaN jara with lDdaJ Ucla 

( .... MuoA or BeU Jan) aN requUed. 
1. 0Q0H,.. wal .. ( .... cU.ulled oe IpriIIc 

w.ler) a( epprcWmat.lly 15 'C aIWl be lINd 
lor the IaII&tioG&. 

1. 11M a-m,1 aaute (IAA) (aJ.o bown 
uleopeoryl ec.tet.l~ l&ock IOlutioa Ie 
pnp.nd b, add1aa 1 cc 01 pure IAA 10 100 cc 
01 odor tr- Wala- in e l-Iil« jar end abUioc 
Joe- 30 MCOCIda. Thia tolWioA ahaU II. 
pnpered IMW .1 leaac WHlrJy. 

to Tbe ~ I .. t ahaJJ be cooduc:ttd 1.0 
• fOOaI Mparete rtolD th. niOa. lINd loe 
ed\&al at tatiq. 'I'M 1_ rooaM abaJl be _U 
MDlileled but ahall DOl boI COCIMC1ed &0 the 
M.IIM rec::in:ula!.ina veatile tkla 1)'Stem. 

I. Tbe odor tal tolulloa Ie prepued 1.0 e 
.-d .... by pladna 0.4 ex: 01 th. ltack 
tolutioa inlo ~ a: or odoe rr- wawr uainI e 
duA dropper oe ptpellL Sb.b roe 30 
NCoDd.a aDd allow to .Iand r .. two 10 thrH 
miAutee 10 thaI the IAA ODaCftltniion .bov. 
IJM UquJd lDAy .... c.b equiJibriWIL Thia " 
.oIalioa lDAy be uaed roc QQly DIM day. 

L A '-' blank I. ~red Ia a tlUrd Jar by 
6ddio-: ~ a: 01 odor frM w.l«. 

7. TI • odor In' IIId 1 •• 1 blank I.'" abaJl II. 
Iab.Ued 1 aDd 2 rcw ja,. identil1calioa. U the 
labeia aN pul oa 1M lida Jhey can be 
penodkaLly peeled. ctried off and .witched 10 
_101.1A tba inlc-p-ily oIlbe '"I. 

L 1M rollowanc Io.tlNalona .haU be Iyped 
oa a CII'd aod pLac.d on the lib&. 10 rroat 01 
the CWO .... jan (I ... 1 aDd I): Ib.e ~ 
01 tlW Lnt Ie to d.c-u.. if yCMl C&A a.awoU 
~ oil al • \ow COQC.eOIr.l1oa... The '
boctJ.a IA hool 0I10U conla1A ",.1.,.. On. 01 

7-1~ 

0.. .. bolll ••• L.o conLull.l • om.oll &mauDI 01 
b4nan. OIl. B. ....... It.. a",.,.. .... OQ 11""1. 
Ihrn &11111< .. uch OOIU. I~ two MCOnd&. 
UnOO'llw lb. lid or uc.b bonle. 0'" '1 "111m .. 
.nd an.rT .1 lb. mGuLb of Lb.a boula.lodicall 
10 It.. 1-«1 cooduclor which boule CXIIlLauna 
banan.oIL-

II. The mU.lun. UHd in the 1AA odor 
delecl>oo 11I11halJ be pl'epered in UIl'M 

kpanl. rrom ",hare Ib. 1 .. 111 perlClfll>ed. La 
ordn 10 prnml oU.C1OIJ laliju. i.a lha 
... bj«.L 

10. tr 1M Lal whlld Ie IlAabM to CXIlTKIJy 
Identify lha j.,. COCII&Woc u,. gd« c..t 
aolut!on. IW IAA qlW1lAtive • tell _Y DOl 
be uNd. 

11. U 1b."lnt whtecl c.ornctJy idalIUI .. 1he 
i.,. COQIainiD& th. odor tell tolutioa. the tell 
aubjed _y prOOMd to .... p&niiOt MlecUoa 
and III Iftliai-

a Jteapinlor Sclac:doA.. 
\. The 1IIIlUbject ahaU be allowed to pick 

the moal OOIUICWlIble rnpiralor froca. 
wlection ioduiliq rnpiraton olv.noua 
.un lroca dirra-ml manuractun .... na. 
MJectioa ahaU lndude at .... t n .. aiue 01 
.1M.tomari:: h.lllac:epMcN. froca et &aut two 
--tact\ll'ln. . 

1. The .. laclJoa proc:ae aUlI be mndl'ctecl 
In a rooaa .. pant.l tro. the Ill-tell ~ 
10 prevmt odar latJpa. Prior to the MIedJGa 
pn:IOaM. the teet Abject abaJl b. abcnq"bow 
10 put 011 • rapilalor. bow II ebouJd be 
po&ilioaed 011 the lace, bow to Mlltnp 
ten.aioa ADd bow to d.ttaraW:Ie • 
-CXIGl!on.able- .... pirakll. A mImIt aUlI b. 
au.illable to uaiat the II&biect ID naJlYtJoa 
the Ilt ADd po&illoa!ac 01 the rapnloe. nu. 
Ioatnactioa _y 110( coaatItuIe the Abiad'. 
ronmaJ ~ oa ...... _ -. .. It Ie aoIJ 
e trAew. 

1. The t.M1 1U.bJ-ct **ld IIAden1aDd that 
the -P'arH " beUaa uked to ...... the 
.... piralor which 11"""* the ... 
comIortebM fiL £ada,..,._ ~ & 

diIl_t abe ADd ahape aad. IIllt properlr 
aDd UMd properl, will proW» .dequate 
prolectioa. 

.. The I&&t IUbIed JI,olde NCb facepIece lap 
10 11M raa ADd .lliaIAa_ thoM '""* 
ob"louaIy do DO( p.,. e cocIonable ilL 
NonaWly. MIec;Uoa wW bqIa wi" a ball
INK and U • fOOd lit caADOt be fawId. the 
aubject wID be ubd to t.Iat the fv.ll ~ 
.... pWlon. (A --U pen:.a .... 01 ___ will 
DOt be .ble 10 WMt u, ha1l-aaaalt.) 

!. The IDOf'e coaaIortab&e lac:epi4CM aN 

QOIad: tha moet c:omlortable auk Ia doaoed 
aad II'OI'IJ ot J.ou Ii" IllUuJI1M to ___ 
c:cwnlort. All doanJac ADd edju.'-Ia ol the 
racepiece ahaU be pcr{onud b, the Lat 
...btect withoul ...alaAQ lroaa tha teat 
conJw:lot" oc other penoo.. A .. i.I ....... La 
.aa.n&ina c:omICWI caa be pYeA by di"louu"C 
tha pain .. ill q balow. II the teat 8Ubject Ie 
1101 raoUli.,. with .woa a partia&lar reapiralOr. 
the t..t ... bject abaJl b. d!nctad to ~ the 
.....a M"raJ U- IIId 10 adjuat 1M .u.pe 
eeclIli.,.. to bec:o.. edapc al MC1Ioe ~ 
"naOoo OQ IJM .u-.pa. 

L A ..... ...-1 01 ClOmlon abaJl ~ 
revicwina IJM foUowiaa pcMllla wilia Uae I..a 
",bjcd a.oc1 aUowiac the .... Nbiect 
adequala U- to de...ao. 1M -'011 01 tJw 
~inolor. 

• Poeitioo.a.ot.,.......a .. _ 

• Ruon. I.., ry. prolKlioa. 
• Room 10 1.1k. 
• Poeilloninll muir. 0<\ race .nd cb.du. 
7. 1M roUowin, cnl.n. ahaU be UMd 10 

t..lp UeI"lnu1ne lb. &dequ.a.cy of tha rnpirvlor 
fie 

• Chin properly pl.otd.. 
• S .... p lenaion.. 
• fll aao.. nOM brid,... 
• DlIlInc:a rralD 110M 10 c.bin.. 
• Teodenq 10 .Jlp.. 
• Scll-obeorv. tioa i.a mirroc. 
L The Lal .ubjed ahaU cooducl the 

convulloa.aJ Delli Ii va aDd po.! d ve-pra&III"e 
fil c.bedu berura cooducWla tha MIIII- oc 
poaitJv~ 1 .. 1 the lubfecC .hall b. cold 
10 - ... 1- th.1IUlak by rapIdly mov\nc th. 
he.d Irolll Nd.-kHida aud up ADd down. 
while ta.IWla. rew deep bnatha. 

IL lba luI .ubjec( II DOW rudy lor fit 
Lntfnt. . 

10. Al\.ow puai.na the nIl .... the lelt 
IUbiect "ah.lI be qllfttionad .au .... ;anlina 
the coaUort 01 the respiralor. II it baa bee=

" lIIlCOIIIl..a..bIe. anothat- modal 01 ,..,ator 
aIWl boI triad. 

n. TboI empJoyee aIaaD be "nil. the 
opponllAit, to MIect a dilf_lllAUpiece 
ADd be related U the cbotaa laap!ece 
~ IDc::rMaiaaIl ~ at &Ill 
~" . 

C. PlIIM&. 
1. The fit &ell dwabar aUlI be eUailar to a 

d.nt 56 pi dnMa lIAer •• pended 1A"a-ted 
oyer a Z Ioat diamata- "-me. 10 thet tha top 
01 the daamb.r Ia about • inch. abo.,. the 
Lat 1Ubfect'. beac1. The iaaide top enter ol 
the cha.cabet ...... laaw • ...u book 
altada.d. 

L 1acIa,..,.&oI' \lINd loe the ftttlnt ud 
at t.Mt'-IaUlI be equipped with oraao'c 
vapor caa1ridaa oe oa.. pro&ectioa epinal 
cqeoic npora. n. c.u1ridpa or ....... abaU 
be chanpd.t leNt .... ,. 

1. Altar ~ donaina. &ad propafJ 
edlllAliac • .....,u.toc. the I .. t IUbjed .awl 
WMe It &0 \be fit &uUnt roocn. lbia ~ aUU 
be MpaRIe "".. the ~ lINd ror odor 
thralIoId ~ and .... pinalor .. I.c:Uoa. 
aDd .&aU be -U _tilated, .. by .,. .wuat 
r .. grieb ~ &0 sn-t ..-.a roona 
COQlaalMdoa.. • 

" A cop, ol the loUowiA. tnt aen:ieH 
aDd r.i.abcnw puaa .. ahaJI b. lI.ped to the 
iGaida ol the lal chamber. 

TOIIEJi.o-
L BrMthe a.onDa1I'1. 
iL Bruthe dacplr. Be carta.IA bnatha .,.. 

dHpaod~. 
iii. TIInI' b..d aD the way from __ aid. to 

the otMr. LaAala oa uch aida. Be c:a:rtM.in 
IIIOHmad ~ ~ Do go( bump the 
raplraLOc apiDaC 1M ahouldua. 

Iv. Nod ba.4 up-.od-dowa. Inhale wbH 
~ ia IA 1M t...tl up ~tioa (1ooIUq toward 
c:.iJiAa). Be c.WQ IIIOlJooa .... CXJm9'-te end 
-..de abo.Inery MCOOCi. 00 DOl bump the 
reapinlOr .. the c:beal. 

". T.uw... TMk a.to..d IIId aJowIy for 
M--' .u-c... n.. roUowiAc penarapla Ie 
c:aU.od tIM ~ p ....... R.aad1ac II wID 

" r-I.t la a w\lJe nac- oIlacialmo •• F MI. 

ud .... ba UM6oI. to 6&IiaIy thia ,.,.. : a' 

(a.c... 1 tlU&, Aw-dbl CJ 



31 :3116.10 

JI.m.aU~ .. ~-s- which Krve th. aalDoe 
JcpoM may _loa t.c uMd. 
V\. )0UlR8 10 place. 
\' t1. B ..... ~ GOtm&.Ily. 

ROlllbo .. ~ 
Wh_ the 1IWl1t,b1 .tn.kH raiacitopa In \M 

air. \hey ad l1U a pri_ alld fona • rainbow. 
lbe rainbow t. a divWolI 01 whi\.8 llabl iAlo 
DUny be. 11 tiIuI c:okJn.. ThaN talIa \M ahape 
oC a 10111 ro.md arch.. with I .. ~th hip 
.ben .. and II. !"two Gula apparently boyond 
the boru.oa.. Then1a. ac:conllnalo Icpnd. a 
bo!ll..Qc po( oC ,old al oa.e .nd. Peopl. look. 
bul DO 00. aver ItDd. IL When a 11\.11 look. 
lot" -1hlDt beyood ruch. hi. friend. .. y 
be Ia looktn,lot lhe po( 01 ,old .1 the end 01 
the nJ.nbow. 

IL. Bada '"I wbj.d .hall WNr the 
feSpU-elot" Cot at Ie ... 10 aUDul .. belcx-e 
.t.anfnt the lit teeL 

.. Upoa enleriAt th. tnt chamber. tha la.t 
aubject Mall be IiYd a IIDda by 5- Lnch pl_ 
01 pal*" t--' or oth.r pDtOu ab.orbnl 
atnaI. pI,tDalariaJ. folded III baU &Ad wetted 
with dv..-quattan 01 one cc 01 pun 1AA. 
The tat I'&b\ed ahalIlwIa the wat towel 011 

th. book at the Lop 01 the chamber. 
7. Allow two llliou ... for the lAA tat . 

cooc:.ub'a1iOll1o be raached before .tanm, 
the flt-lat .x..d-. nu. ~ be l1li 

appropn.l. lime 10 I.aJk with tba lMt lub)ed. 
to .xplaill !.be 8t Int. the hDporUnc:e 01 
coopenUoa. die pwpoM lor the bud 
u.erdaee. or 10 ~le _ 01 the 

-. 
E..dI ucdM cSe.aibed La ... abon . 

U be ped~ for at 1 .... OM talAat&. 
.. II at UIJ U-~ tIM .-. die ...bJed 

delecta tIM buau-lib odor 01lAA. the tae 
b.. laiI.d. The aahjed aha.I1 qWc:kl, uJ. froa 
the '"' cbaaber &Ad _" tbe leat arM to 
.votd oU.ctotJ hlipL 

10. II tIM teet Ia C.u.ct. the Nhled aIW1 
.... 11&111 10 the MMdloa .- aDd _ tbe 
rnplrwlor. repeat tJr.e ode. ...... Urily ... t. 
eclec:l aocl put 011 &OO~ ..... plnlor ..... tuna 10 
!h. &at cbambet. &Ad ... La bepa the 
proczdure deecribed La the q4) Ihroqb ql) 
aboY.. 11M proone QOC1tlaun WlIiI a 
..... pinlot" that fit. _ll baa beaG lound. 
SOOWd the odor MnAltirily.eat be I.iled. the 
lubject .hall .all .boul S aUnlll .. belore 
~ ()dcw M11aIUvll)' wtll _II), hAve 
rarwned by thIa U_ 

1 L II • pceoa CIAOOI pa .. the nl Iu( 

d..cnbed .boY. wea.rina. b.lI·mu. 
rnptralot" froaa the .valL-bia MlacUoa. lull 
lac:eplece modal. mual be u.aed. 

u. Wbaa a ra&plntar Ia lound th •• palKtl 
Ih. leel. the wblect braw the laoeH.1 and 
lak. ... breath before ultina the c:hamber. 
Thle Ia to • __ thal!.be rw .. oo the I-I 
... b~ t. QO( -run. the lAA Ie lhe .,oct "t 
altha .... pI.r.1ot" fac:aopleoa -' end not 
·oUacsocy laUpe. 

11 When the Lal eub/ed I.avn tbe 
chambc. the tubjad ahaJI remova the 
wlUAt.ed Iowel end .... rum 1110 the p«"IOIl 
c:oodw:t1na the la.L To keep the ..... from 

.-'l!C00I.Lna oontamUuolad. the ILNd lowall 
be ".pC 10 ..... f· ... lina b •• .o Ibet-e Ie 

IIJllf\canI lAA concenlration buildup '" 
I_e cbamb« dun,.. .ub.equanl loe'" 

H. AI 1 ... 1 two faoaplaoH ahaJI be 
wlect.ed fot" lhe lAA I ... protocol The I ... 

... blecl ,h.U be s1ven the opportunhy 10 _u 
Ihrm for on. wed. 10 choo.e the one which Ie 
IDOl"W comloct.ble IQ."R:u. 

11. Pvnoa. who have NClOC"NfuJly pawed 
Ihle fil 1 .. 1 with. h.Il-fnl.1c '"Plr.IM lD.ay 
be ... llIIed the UN 01 tha Inl .... plral~ 10 
almoep!laea wilh up 10 10 tw.. lbe PBl.. 01 
.Irborn •• ,ba.loa.1o .tmcMpbera ~I"" 
lha. 10 timet. .nd IH' tha4 100 1Un .. the PEL 
(up 10 100 ppm). the .ubjec:t ID1Ut pa .. the 
IAA Inl!UIna a full f.ce DII'Uve ~ 
ra.plr • lot. (The c:.oouo Ira 11011 01 !.be lAJ\ 
lnaide \M 1"1 chamber IDUII be 1ncn&Md by 
len Umn lot QUI 01 the lull C.oepleca.) 

lL n.. I~ Ih.U DOl be cooduc:tad II there 
I •• ny hal, Il"Owth bel-U lhe aJWs aDd lhe 
f.upiea ... Una ,url.C&. 

17. II bair Il"Owth or • pparai 101m.,.. with 
a .. U.I.clory 8t.then they ah.all be allered or 
ramoyeci .0 .1 10 cUmlDale Lalaiaraoce and 
allow a .. lWectory lit. II ... tLalac:lory lit 11 
IIW not alla1Md. the .... eubjed lDuat 11M a 
poalUwe-praeaura rnplntcx 1IICh .. po-.d 
air-pwllyina rnptralon, lUppIJed air 
..... pi .... lor. or .. II-aICl1a1Jl,ed brulh.lDi 
appanlu. . 

lL U a tnt IlUbjoc;t uhlbit. dllDcult)' Ia 
brutbiDa dwina the tea ... abe IX be &haU be 
rcletnd 10 a pb)'akiua IniDed La ra&plralOC" 
d1Mua IX ~ tDedk:IDe 10 delennlDa 
whct.ber the luI aubjec:t C&II _ a 
reapiralCll' wh11a perfonnb .. her or hi. duu.. 

1 a. QualIta Uwe o. teatiDc ahaJI be repeated 
at lM,t evay aix _1hL 

20. III additSoa. beallM die ...tLac 01 the 
reapUalor ma, be alfedecl. qualitative fit 
te.Una aball be rwpeated l--n..tel, "-
die .... aubJect baa a: . 

(1) Wefaht c:hanp 01 » poaada or IDCIft, 

(%) SlpIiBcaat lacial ac:.rtac Ia the 11M 01 
the Cac:apMca aaal. •. 

(3) Slcnifica.nt deatal c:haap.; La..: mulUp&e 
nlrKUooa w1tbo1il ptOtheW. IX aoqWriDe 
daatw-. 

(4) ~ve or_tic: -.-y. or 
(~) Any olh.w coodlliOlllhat -, La..-f .... 

with f~ Mal",," 
D.~ 
A IWIUDAIJ ol.U teet ~Ia abal1 be 

tD&la1.aJDed La Mda omo. Cor S,..,.. 11M 
lWND&lY.hall lAc1uda: 

(1) Name 01 Ie.( aubJec:t. 
(%) 0. II olleallnl-
(l) Nc_ ollhe '"I c:ooduc:tor. 

. (411lHp1n b:Wa aalec:tad (iodice t.a 
JDaO.Ufadurar.IDOdeL alae ADd .pproval 
number). 

(5) Taadna &asDL-

n. SaocharI.o SoluUoa Aaroaoi Protocol 
A. a .. pUw\Ql' SclediOlL. 
RnplralDt"l abaU be MJec:t.d .. de.aibed 

'" MCUoo IB (ruplralot" ~) aboYa, 
~ thai .ad. .... pUwC« ehall be eqWpped 
with a partlc:Wala ""er. 

B. Tuaa l"l&r.boId Sa.eamt. 
L M eacIoew-. .boul bMcI aad ehoWcIen 

ahall be lINd Cor thneboId ac:r-'Dc (10 
d.termIne II the Iodlridual c:aa Laale 
aaccharlnl ADd Cot fil IntiDa- 11M eodoeoare 
ah.aU be .ppnaJm.leJ)' U IDcbee III ci1.amat .. 
by l41DcN. tall wlth.t lee .. the front ~ 
10 .11ow frN monP>MI1 01 the h-d wbaa • 
raep(ralor Ie worn. 

1. The IaaC eocluaura ahaJJ un a .w-. 
qu.utec Inch bole III frool 01 the c..t ..wj.d •• 

REFERENCE ALE 

DON lind DllNlh .n. 10 ac:coaunoclal. !.be 
aebuUuf" nanJe. 

1. The enll ... aaeeruna a.nd I"lina 
procedure ahall be expl.ined 10 the I •• t 
aubject priot 10 conduc:lI"I lhe ac:nen.lnt tnL 

4. Dwina \M Ihntahold ac:nenlnalnt. the 
Inl ..abJect ah.all don tha 1 .. 1 andoaurw and 
bnralha with opeo lDOulh with loop. 
ulanded. 

IL. U.IIII a DeVUbI .. Mod.1 40 InIUiI.Uon 
MadlceUoD N.buJlur ot eqUivalent. th. tnt 
conc!lK:Iot lbalI,pn), tba Ih .... bold check 
.olulion Lalo the .adenure. nu. nabuUur 
ahaU be dearlymarOd 10 di.linaui,b II Crom 
lbot iii Inl .olullo.. aebuJiur. 

0.. lba thtwanold check aotuUon cocull" 01 
o.aJ grama 01 aodIwa Nccharin. USP I" 
walar. II ClII be prapued b)' pullin, 1 c:c 01 
the '"I eoIUUOII 1_ C 7 below) In 100 c:c 01 
weier. 

7. To produOI the aeroaol the nebulizer 
balb Ia fll1lllJ ·equecud 10 that 11 collapaea 
c:omplet.al),. thea Ia raJ .. Nd and allowed to 
fW.Iy upaod. 

.. Ta ~ 01 Iha oebulb.er bulb are 
repuled .... pidly aDd !baa the .... aubJect ia 
wad wbether the NCCharta caa be ... ted. 

L II the flnl rnponee lInea.tlft, \.aa !DON 

~ 01 tbe aelNllur bulb are rapeated 
npkilJ aad the InC -fed 11 .. aia uk.ed 
wbetbcr Iha aaccbarID cu be tuted. 

lQ. U!he -.d rapoaM Ia aqetl" •• 
IDOn IqUMDa are rapelted npldl, ucl the 
tat aubjad la a .. 1a ubd wbetbcr the 
MCXharia caa be luted. 

11. 11M teat coaductot w1I1 tab DOt. of the 
___ oleq_ nquftci 10 eUdt a taale 

rapoaee. 
u.1I die MC:IChadIt Ia ... luted an. 30 
~ (Step 1010 abe MOdwtA 5t teat 
caonot be perfoc iDed oa 1M .... -feeL 

n.lla ""'elWpOllM Ia alJdMd. the .... 
...btecI aha.I1 be uUd to taM DeN 0I1be 
tNc.a Cor ral __ 1II the fit ..... 

14. eon.ct ... 01 tbe ...ws--.. the. 
~leJi 1 c:.c 01 HqWd II ued at a U
Ia !he nabulls. bod,. 

tIL. Tba ~ ehaIl be~; rtoMd 
la .at ... ahakea drJ. IIIId nAIad at &u.c 
nwy fow boara. 

c.'UIeot. 
1. 11M &Ill aubject alaaJI doa UId adJuet Iha 

n::spiralot" wllho.t !he ·pI.I ..... &.. IDJ 
par-. , 

1. 11M ftt .... _ tbe _ eadoeve 

daac:ribed La DB aboYe.. 
1. !adt teat eubf-:I ahaJ.I -.rtbe 

raepiralot" lor at .... t 10 ~beIwe 
~ tbe Ot laet. 

4.. Tbe .... Nbiect u...o doa liM ando • 
wb.Ue -iDa.the ~ ""-ted .. 
MdIoa IB abo.... ThIa ...... Iot" tba1l be 
JII'098rl, adjuMed aod aqllipped toW. • 
partka&l.ale rue.. 

.. lba .... aubtect _, DOC .... iriaIt 
(elLC»pC pIaUa w • ...,. or cbew .-_ U 
taiAuLa be/CIft the !eat. 

.. A ~ DeVUbiaa t.bW.a ~~ 
"'-d!cao- NabW.Iz,w Ie uad 10 .. , tbe fit 
.... .01,,11_ 1010 the ~ T1Ut 
~ ....... be deufy..n...d .. 
dlaUquLala It fro. the ac:na.iaC ... aoIuUo. 
~. 

[a.c.. ltK..U. ~ q .. 
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7. Tn. fil leal .clul lon i.o p~p.orrd by 
.ddin, &J ,rem. of lodi"", ... c.ch .. nn 10 100 
CC ot "'.mII wI'lr. 

a. Aa befono. 111. 'U' lubllfCl ah.1I bl-a.u.. 
wll1llnO<llh ~n and .Dnll ..... ,,'.ndad. 

II. The n.ebuJiur i . inau10Cd in.o ilia b"le in 
111. fronl of Ih. codo.un and th. fil I .. , 
tOluhon i •• prlyed inlo IhI .ndo ... ,... auil1ll 
Ih, UInI leduuqu. &I fOl' tJ .. 1 •• ,. lhreahold 
ICl'HIWII .nd th. aasna Dwnber of ~1IoI'da 
required 10 .lidl a 1111. ""PODM iA Ih. 
~nanll. IS- sa throuah 810 above.) 

\0. Aft.t ~a..lJQQ 01 th.e .. toea! r..d the 
foUowina inalnlCc i~ 10 IhI lal lubjecL lhe 
lell ... bjK.l ahaU perf Oral IhI cUl'CiAa lor 
one IDUwU .ach. 

L Bt-uthe nonnaJly. 
iL an.the deepl)'. Be cuUlD b ..... lh ..... 

deep aDd tqular. 
iii.. TW'D heed .11 the w.,.. .tom DOe Ilde 10 

Ihe uCb.. Be c.u1.in IJIOvecamlll complece. 
In''''l. on •• en .. ~. Do ~ bwap tJa, 
rnp<nLac' .... iD.lIIhI.llou.1den. 

iv. Nod heed.up-e.nd-down. Be ClnaiA 
_ moliona .re c:omp~I •• Inh.Le whoa beld Ia 10 

the fWJ up poailioa (whea Iooidq COwani tlM 
ceiliAaJ. Do not ~IIIIP the rnplraLac' 00 the 
cheaL 

w. TaJkina- T.lk llOud and tlowly IIX' 
liVen&.! minute .. lhe lollowina parappla II 
ul1ed !be Rainbow ......... JlHdina il will 
...wIlD. wide raqe 01 facj.aJ IDO_'" 
and thua b. uaefuJ 10 Nllaf)' !hie rwqw-L 
Allcmaliv. paaaelft which MrVI tba _ 
pwpoM m.), 11.0 be uaed. 

vi. Joaill8 i£I pLaa. 
vii. an.the oonzwlly. 

Ruinbo",~ 

WbcG tba --liahl ,trikat ralAdrupa IQ we 
air. tlM)' ad Iik, • priaIII .nd lona • rainbow. 
lhe rainbow Ia • divleioA 01 whill lipt i£l1O 
lI1Illy beautiNl c:oIorL n- t.aU th. iAapa 
01 • Ioq rou.nd an:h. with Ita path hiah 
.bove..ad 1talwo.ada 'PpMRAtly beyond 
the hcxUon. Thera ia, aa:oniiAa CO lcpnd. • 
boil1na pot 01 aold .1 ODe azwL People look. 
bul DO 0041 ever fUlda IL WhetI • m&A 100"
IIX' lOaMlthiAc be)'oad hia raacD. b1a fricada II, be Ie 1ooIr.lna fIX' the pol 01 aold .1 the awi 
01 tba rainbow. . 

11. At the beaiAnin& ol •• ch DMCi ... !be 
leroeoI CIOQCIOlratioa aIlaU be rep~o.Iahed 
~ one-haJl!be _ber 01 ~_ u 
Inll1aUy deaaibed IA QI.. 

11. 1be lallUbJ-ct ahaU IDdlcate CO lhe 
I .. t c:oodlKlor II II Ifty lima ciurinc the nll .. 1 
tlM lull 01 MCChariA Ie detected. 

11. U tba cacchari£lla detedord lbe nl II 
dHmed _tiaf.CIIX')' &Ad • d.ia_t 
rapin Lac' aIlaU be tried. 

14. AI iaa.1 lwo facepiacH a1wU be 
aeIact.ad b)' the IAA Lnl protocol The .... 1 
lub;.ct ahaU be liYftl the opp«tIWil)' 10 _AI' 

them fIX' OIM ", ... k 10 chooM IhI one which II 
more c:oaUortabl. 10 w ..... 

lS. s..oo...Iul compl.tioa o( the lest 
~ ahal1 aJJow che .... 01 the IwJI =-uk 
I .. ,ed rftpil".,1X' i£I CODt.amina~ ._pbern up 10 10 tl_ t1w PEl. 01 
.~oe.lD olb« wonie th.Lt ptDtocollll-lY be 
ueed 10 ..... proled1oa la.I;1on IWI Il.I,hu 
thaa t.an. 

14. lhe .... ahaJI DOt be c:oood.uc1ed if th.re 
I. aAy N.,. powth between ct.. alia .nd th. 
rMCap.eoe ... Iina .url.ce. 

7-1O-M 

17. U h.oir vowth Ol' .pp.nl inl.rl ...... ilb 
••• Iuf.clot)' fit. 11I.a 11I.y ahaU be allaAd or 
remov.d 10 .. 10 .1I1ftiJw1e Inluflrenoe .nd 
.1I0w I aa.lafa.claty nt. II • uClal.ccary nc t. 
uaU no •• naU>.ed. lb. Int .ub;.cl 01 ... ' UN • 

po.ill" .. p .... .u,... .... plBLac' IUch .. po"",r.d 
IIlc·punfYUlI .... piralon.. .upplied aU 
",,_plcalor. IX' HU-<oata.i.Aed Iw-a.athina 
'ppeRI ..... 

1 a. U • 1111 whjad cxhibi I. dUftaalry in 
b .... thinI dun", the laall. &h. or be.hall be 
rerorred 10 • pbyakiaA ~ rwapit.toi 
diM .... or pulmooalJ -.cUdDa 10 delMllllAe 
w!\elher!be tealM/bled C&A w ..... 
,,"p"'11X' wtw. peOOt'IIWIC b.w or hia dutJ-. 

111.. QualiuUw fit latina aha1l be ~ud 
.1 iaa.1 Ivery aWL montba. . 

2Q. la .dditioa" bec.a .... the N&liq 01 dM 
,,"pirallX' may be aJlec:aed. quaULatiw al 
l .. lUlI ahaJI be tapMud lamed.lately wb.eca 
the 1 .. llUbjac;t IIu a: 

11) Weiahl ~ 01210 powwia or --. 
(2) Si&NJkaat fldal IC&lTiq III the ..... 01 

the fllccpiece aeaJ. 
(3) Sirnifieaasl deataJ cbaDptl: i.e.; lDuJUp&. 

axlnclioaa witboul protbaia. IX' ac;qu..iriAc 
dmtUreL 

(4) ~lNdIw OIfcoam.t1c 1WptJ. IX' 

IS) AA, oth.r oaodiUoa that ma,. la&arfere 
with (aoepiace MaJiaa. 

D. R.econIIr..eepIac. 
A lummaIJ 01 all taat I'NUlta aba1l be 

maioLaiDed 10 aacla olJlca f« s )"MR. 1be 
'WIUDItY thaU ladudc 

(1) Name 01 leal aubJed. 
(2) o.te 0I1aaW1&-
(3) Nlme 011 .. 1 COftdud«. 
(4) IlapiralOn .. 1adad (indicate 

tnanu£aclww. IDOdaJ. lise &Ad approval 
_b.r~ 

(S) Tatlq apsaL 

IlL lrritaoC FI&I:¥ Protocol 
.... R.apiralot .. McUoa:-
Rnpira 101'1 ahaJ1 be aa&.a.d .. deecribed 

III accUoa 1B .bowe. axeapC that aacb 
rnpirallX' abaJI be equipped with • 
combinatioD 01 ~ &Ad -.dd-tu 
cenrida-

B. FiltnL 
1. lhe Ual aubJect ahaJ1 be allow.d CO -U 

• _alt conccotraUoa 01 th. InitIAl amoILa to 
luUJiariu the aubject with dM ~ 
odoc-. 

1. lhe .... MAhJec;t ahaIl proparlJ doe the 
rapinlor MIecwd .. abow. &Ad~ 11 10If 
.Ile •• t 1Q 1DiAu&M bdon llIIt1Dc th. IlIteM. 

1. 1be ... t cocvIyctOlf ahaIl rwvWw IhIa 
prolocol with the .... IUbJec;l Won &Mdac-
~ The tnl whJec;l ahaIl peOona cbe 

COIlvmtionaJ poaltlve ..-. &Ad .... tI .. 
pc-euw-e fil c:h.ec:ka (_ ANSI Z8L1111eO" 
F .ilun 01 "Ibar cback u...u be c:--. 10 
.. Lect UI aJlemala .-pinalOr'. 

" Break bo&b eoda 01 • veol11alioa IIDOk.a 
lube conuini£Ia IUJUIJc oxych1oride. .uda II 
the MSA part .~ IX' eqalvalmt.. Altach • 
ahort '-Ith 01 tubiq CO DOe eod 01 the .mob 
Iude.. Altadl dIoe othw eod 01 tlM -x. tube 
10 • low pc-euw-e eJr P"-9 .. to de!l".. 2IOQ 

.. illiliu,.. per aWaut&. 
L Adri .. dwt .-. ...bled thet the --u 

eaas b. irriLaliaa kl tba .,... Mod \aahd tlM 
.ubject CO ....., tlM .,... doeed wlWa the .... 
I. performed. 

7. lhe leal ooncNctor ahalI dind the 
alnaa of irrilalll ~ Ira. !be cabe 

::>-~IL 
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IOW'-'n1. !he fUM .. aJ &nil of IhI LnC ... bj.a.. 
1M parwo eondu.ctina ct.. CAlC ah.aU bq.i.q 
..,IOa the lION .1 lauc 11 Lach.. from the 
lac.epleoa .nd .,.,.d ... Uy reave 10 wtchlA _ 
inch. IDOvl"i .rowui the whol. peri_ur 01 
IhI m.au.. 

a. 'The U.I .ubj«1 .b.1I be inalNC1ad 10 do 
Ihe rouowint u.rc:.i.Me whil. IhI raaplralOr' t. 
beU18 ch.aIlanaod by IhI UD4Ir..a. £eca .UTdae 
aheU be performed ror DOe minule. 

L Bt-uth. nonnaUy. 
Ii. BrNIhI decpl1' Be CIr1aiA btutha.,..· 

do.p &Ad triular. 
UL T UI1I bud all !be w. y Croca OIM aide 10 

lhe other. Be caruio IDOV'ImftU La CDCIIplet&. 
lahaaLa CUI ,ada &Hk. Do DOl blimp the 
"",,iralOr' ... iAat the ahoWdara. 

III. Nod ~ ~ Be CII1a.\.Q 
lDO.ioGa.,.. mmplec. LIId made ner)' 
MCOAd. IAhoaLa w"- !\ead t. IA U!a fWJ I&p 
poaillo4 (1ooIW1c IOward ceu"'lt!. Do ~ 
b.-p IhI .-pitalol' ~ the dwet. 

w. T.ilWIa- Talk aloud and aJowJ)' 10If 
IIvaral ~ lhe loI1owi.Ac puaatapla II 
called the Jl&iobow ......... RaaclI..q It will 
,"""I ID • wide ranee oIladallDQW.-ta. 
and thua be uaeluJ 10 aatWy thia reqlloir-.-L I 

Al1.emaUve puaqaa wbida -.. the lama 

putpOM mar aIao be IIIId. 

R.ajDbow~ 

WbaD tba aulipllCrilLa raindrop. III the 
1IiT. t.beJ ad like • priaIa aDd lona • rainbow. 
TN raiDbow La • divlabl 01 wbJtel1aAllalQ 
1DoIUl)' bautiCuJ c:oIorL n- taka the ahape 
01 • Ioac ~ uc;h. with ita palla hIah 
.bove. &Ad II. two awi .pparentl, beyond 
tba bori&aa. lben Ia, acc:ord1oc &0 &ea-d. • 
boillac pot 01 ao'd .t DOe eDd.. ..... ~ 
b4&t DO 001 ncr IlDd.a 1L Wbea • au IooU 
for -tIWIc be)'OQd ilia rMda. b1a friaDda 
.. , be Ia Iookiat for th. poe 01 Pd at the cad 
01 the ra.iobow. 

vi.. JoaiDc ID Place. 
vU. Bnalh. --u,. 
II. 1be tnl ~ ahaJ1lodicala CO th. .... 

cocvIlidOlf II tba nitaot IIIIOk.a .. det.ectad. II 
IIIDOke Ia de'-dH. th. t.aac mndudor aha11 
,cop the leaL 10 Ilia cue. th. IaIacl 
rapiralOr' II ,...jected &Ad aoother ,...,.Iaf 
ahaU be .. Lec:&ad. 

to. EacIa lilt ""feet puaiQc th. ..aka &Nt 
(L.e.. .w-..t detectioc tba a.ok.a) Mall b. 
slVIQ a MDMti~lIy checIr. oIliDOU rr- the 
_ tube 10 cIatar-a.Ioe II the &at aabfea 
reKU CO the ..ok& Faih..-a 10 nob • 
rapoc1M ahaJ1 voW! tba ftt \eat. 

11. Slap. B4. 8Q. ilIO 01 tbIa flt I..c pcvtoc:oI 
ahaJIlM parlonaed Ie • 1oc:a.Uoa wIda ~ 
veoti1.atta. ... fflciMftkl preY«)(..-raJ 
QICII··inatioa aI the&atJoc.,... b, tba .... 
aaeata. 

u. AI laut two facapMc:oM abaJllA 
MIed.ad by !be lAA &oat pc-ococc.l The .... 
aub;.cs ahaJIlM ai-tlM ~ 10 ....,. the. lor ___ &0 4ioaoMe &boa _ whIda II 
___ c:oalonabM CO _. 

U. a..pr.&onI ~ '-*S by a.. pro&oool_, 1M ued II,Cl!!I!fpmlue.i :=:::- "II &0 ... r tt.e Pm. 01 

It. The '-at ahaJ1 DOC H. mndw-tad if d.eore 
Ie IllY bair pwth berwea the aLia &Ad .... 
~...wnc...nac. 

(&.c. 1S26..5&. "'~ q 
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, ~ If hoo..ir growth or .. p~nrl inlerlere wilh 
·I.r"clnry 01. I"cn ther .h .. lllMt .. 1t.r"*J Of" 

.H·ed IU a. 10 .limrn"l&: inlerfer"Cnce and 
.110 ....... lIalaclory iiI. II a , .. hal .. Clury 0111 
Jail nnl alla~1i. Ih. lei I luui~d mUll UN a 
po-.U\T·PrKaW"l rcaprralnr luch u power"d 
a'f'pwdrina rcapiralon.. IU;Jpt:~ lIir 
re-apir.I~. OC' .. If~h.int:d bn:lllhina 
a"perall&&. 

16. II. leal lubled CIlhibila diffi,;vlty in 
bt-ealhinl dunna IIw lUI .. abc ex be Ih.U Iw 
rdurcd 10 a phy.ici.n trained in ~piralor 
dJ~a~ 01 pulmonary medicine 10 dclcnnin. 
whether Iha Inl lubi-ct un ..... ar • 
rcapu-Ior while ~rlonnlna her ex ru. dullea. 

17. Qualll.llve IillHliaa thAD be n:pelt~ 
II leul ..,try ahl InOOlht. 

16. In addition. t-:.UH tbe Killin, of the 
mpiratex mey be aRected. qu.lil.II ... fil 
t •• llna 1h.aaJ1 be repeated Imnwdl.ldy ~ 
the tnf Nhlect w ·a; 

(tl W.iaJ!1 c:han,e ol ZD pound. ew __ 
(2) SiII'lficanl faclallC.&trina ID lhe en. 01 

the tllup\eQ ... L 
(3) SlpIRcanl deal.l cb&naa: La.. .. ulilple 

~lnclioGa withoul pnlthnia. or acqulrint 
denn--. 

/4, RC'COOStnactiw ex coemet1c RfICIY. OC' 
/5) My Olher condiUoa th.1 IMY Int.cri .. 

with facepiea Mell",. . 
C. Recordkeepins-
A lumm.,.,. 01.11 leal mulla wll be 

meint.ined ill each office lor 3 yurt. 1M 
.ummazy ahell include: 

(1, Na_ of lallUbJect. 
(2) Dal. olINUft&. 
'3) Name 01 teet cooduclew. 
\\Rnplrelorw .. Iected (indicwle 

. ~"dW'lll'.IIIOd.I..a. and approvlll 
Dumbet'). 

(5) Teallaa apuL 

Quo"';'"ti",, Fit T~ Proo«/UIW 
1. G.:lHlra/. 
L Th. method applin 10 the nepUv.

pnseW'e DOftpaweRd air-purilyina 
.-pirelon only. 

b. The employcr aba11 a .. lp _ Individual 
who aballa __ the full rnponaiblUl)' for 
t.pleatenttaa Ih. ~tor quaotJtad .. fli 
\at prosram. 

%. ~fi,,;ti04. 
L ""Qy&nULattve FlI Tnl- meaa. the 

acaa...--al ol the eRecttft1lne oIa 
rn-plralor ... JID excludm,lhe amblenl 
ahnospbcra.. n.. Int la ~rlo~ by 
djvldm. the ~ .. ured oonomlTelloa of 
c:tr .. llenp IIn'I In I tnt c:tralllbet' by lbe 
rnea.un:d CDnOnIlRtlon of the ch.a u.n.. 
a pol lnakIa th. reepirelor fa~lee. wlws 
the IIOt"D\Ilatr purilytnc neraenl hN b.eta 
r.placed by .. _daU, perfect pwitytDf 
al.eftwnl. 

b."OW1aoae ~I- mea.ne the ~Ir 
coate mlDaot In trodw:.d In to • leat c:b.&mb« 
.., lhat Ita c::onc.rtcnu- Inald. ADd -ulda 
!be .... pLrator _y be cocnpared. 

Co .,. ... &.bjed- aM&AI the ~ -naa 
!be reeptrelW for- quusULa u_ ftl 1ntJnc. 

Ii. -NonnaJ Steodlnt PoelUoa-1IMaN 
It.andlnl a-.d aDd acntahl wllh .,.. dow1l 
aloot the e1dee and ~ alTa4/Il ahead.. 

"1'11 Peaor'" ~ lb. rerio of ~ 
QOO()CQcndoa oulaida wilb resp.ct 10 
.d. 01 I .... p4nI~ lolal CD"..nn. 

(II c.ptece OC' N>Cio.uno ~ 

l . Appara tJ.u. 
e. /1I~lromenlotion. Com uU. aodlwn 

chlondc or olh.r IppropnDI. urowl 
RtnerallOn. diluhOn. and mr.eun:menl 
.y.lerne .haU be u.ecd fot quanlilaliv. iiI Inl. 

b. Teat chom~r. The IHI ch.amb. .hell be 
lerre .nou.,h 10 pemul aU I ... IUbjec:U 10 
truly perlorm all required uarcJ ... without 
dblrib.dill8 Ibe ch.llenaa a!ICnl c:onceatrelloa 
~ th, meuun:rncnl appantlua. The tHt -
ch.arn-btr alIell be equipped end cona~ 
10 lhal the cheUenae e!Jent la .ffectlvely 
taoleled from Ib, ambienl air Y'll&IIifOl'lft 14 
a-nc:enlr .. lioa tJuv..shoullbe chamber. 

Co When t"tinc air-purifyillll rapirelon.. 
the normal filter or certrid!Je ,lemeal .heD be 
nrplac.d .ilh II hlah ... fficienq particular 
flIl,r .upplied by the .. me mellwact\arwr. 

d.. Th. Mmplin, inillum.llt allaU be 
ICIUCled eo thel a "rip chait IWCIX'd may be 
made of the IHI Ihowina !he n.. aDd fall ol 
c:.\allmp alieni COlluntnUon wtdt Mdt 
lIuplreliua aad axpilaUoa al ftI f.adare ol_. 
.... t ZJIlQ. 

.. The COIIIblnaUon of IUbellhl .. _"'" 
purif>int alemellil IiI any). chan .... qeat. 
and ch.aUense.,.nt conc:ncnttoa III !he leal 
chanabcr Ib.U be 1Ur.h thallhe &nl wbfect a
aOC expoMd ID axaM of PEL to tbe chaUe,.... 
aptIl al an, lime dun", lbe t.atina JW'OO"A. 

(. The _pit", port on lbe .... epedll\eft 
rnplntlOC'.wll be placed IDd coaalNded eo 
that the", \a no delecl.lbla leak around the 
poc1. a free alt now I, allowed Inla rba 
Mmplll1lllna al all U_ ud eo ..... \a DO 
lDierlveGCII willa !he fil ew parfonaanc:. 01 the 
.-..pirelur. 

.. 11 .. tnl cbambet' ud '"t Mt~ tbalI 
pemall tbe ~ admlnlaleriDt !he IeIt 10 
obeene aIM IelllUb~ lukM the dlamber 
duriaa tbe InL 

h. The equlpmanl a-nlinc !he chalJaIp 
a~pberw th.U main lain the c:onc:mtntloa 
of clWlenp .,enl conalanl wilblD a 10 
pcn:e1I1 varlaUoa lor the durelioa of the INL 

L The lime Lq Ilnt.,..,.1 becwna aa .. enl 
&ad Ita beina ~ on !he Itrip c:hu1) ol 
tbc wlnaentalloa 1M)' not eJlCleed 2 
MCDOda. 

J. The lubtna ~OC' the Inl chaInb. 
ab:Doepbue &ad for the .... pirelor Mll'lpiina 
port ah&IJ be Ihe .. me dl.-tcr. laaath mel 
.ultriaL II e!WI be upl.,1bort II poaaibk 
The .-.lIeal d1amcter Ic&l,tac ~ 
by the IUIUI/ICIunrt" aban be \aMd. 

Ic.. The exheuat now flWll the tat waabar 
alIeU pa .. chtoulh a hlab-cCl\deoq ruter 
befon ... 1_ 10 the roona. 

L When eodllllll c:hIortd. .. roeot \a UMd. 
the ",lell" bumJdlly lnllcM the ... , wmbw 
.he U 00( exce.d .so I"'I"uYIL 

'- l'roo«JurallUqwrwz..nm 
L The ftttlnt of half-maalc rupirelon
~ be ataned wllb IhOM bavinllllwtI.pI.e 
.u.. and a .. net)' ollo~b1e 
cvtrid..- and uniar.. tcada II the t.alA 
CoaaIo U-M. Norton M. Sunt". M. A-O ""
ot Scotl-M. U ... ither at the &nta_tllDed 
below to -.,. thaltbe '-P'- \a prop«ty 
adlualed.. 

111 Pwitiv. preuu.rel..t. Willa the ~ 
panl.) bloclud. the PllAdw ~ 01 
.\iahl InheI.Uoa ahouId .-.-.!II 0IIMIt&a1 for 
,,",",I MCnnde.. 

121 N.goIJ"tI ~ure I..t. With Ib. IataU 
pont'l bloded. Ihc IMptin ~ .. ~ 

REFERENCE FILE 

I.lwl.llon .bauld ratrlAlo C01Utanl for wv","1 
KCOncia. 

"- Afle1" I far.o:-pir.ce I. adlu'led.. Ihe lui 
,u"~CI .h,,11 "'rAr Ihe faoepiec.e fM .lleall' ~ 
1111 nulol bc-fo,.. condua inc a qua Ilta« .... InC bor 
uaillA eilhr. of Ih. cnelhocU dnaibed belo ..... 
and uain,ll!c: a,,8f"CiM fTjima dncribed in 
$..l_ b.. c.. Ii. and a. 

(ll/l{1Om)"1 oc.fat. t~L When ualna 
arsanlc npur CIInrid .... the teal lubJect who 
C-ILII Imelllh. odor thnuld be uneblt 10 delKI 
the odor all.a.m)·1 ecel.te aquln..d inlo th. 
air ne .. , Ih. moel vulnerable portiON ollh. 
fac.cpleca .... L In a loc.auon whlcb II 
"p4&lUlcd from th. Inl .n: .. the tnl lubject 
aheU be lnelruded 10 dON hcr/hta C)~ 
durina the lelt period. A comblnalloa 
c:utriciae or anl.ln- wi I h oraa n1c we par and 
bl!;fHfficiency R1leralbaU be uaed wbaa 
• .,elIable lew lbe pe.tticular muk beina 
Iftt.ed.. The Ina avb~ ehell be tinll aa 
opportunlly to -U the odor of '-lIIyl 
...... befen tbe .... \a conducted.. 

(2' lnil4ll1 IuD .. 1M. ~ l1li", hiab
eIl\deacJ lUI ..... tbe ... 1 wbfed tbould be 
IIMble to detect &he odor ollntlull '
(allulak c:bloride or tUani_ a.tnchlorida 
naU1a11oa -u blbee) aquitt.ad I4to the U· 
near &he __ YVlAarabie porlkJIu ol!he 

l~ _L The lat aub;.ct MaU be 
lnalnlded 10 doN _/1aIa CyN dwtaa the 
1nC period. 

Co The "'11Ub~ aaa1 ea_ the 
qu.aaULaUft toettna chuDbar oal)' II' abe or be 
baa abt .. 1Dad a I:Ittaf.c:toty n, II _ted ID 
u. ol thia Appmdlv. 

d. Before tbe IUbjed eatus the .... 
cbambar. a .....aGabI,. ,table c:h.11anp &pn' 
conceutntioll .... U be _-.d la &he teet 
c:hnabcr. 

.. llIII!OCd1a'el,. ancr the aubfect eMen the 
..... c:ha",bcr. the c1te11enp allal 
()I)IIIC»Qlredoa IDa.lde tbe rupirelOC' aU be 
-..ured 10 Id1IUnI that Ib. peek pemtntlon 
doce not ucnd I percall fot a baU-..k 
aDd 1 pe:rc.enl for a fIIU r..c.plac& 

t A .... bIe -iM11cnte..-at c::ancatrelJon 
ahaII be obtalDed prior '" &he actualllwt ol 
...nna. 

(t, llapU¥tor retlraJA1fta .tnpt __ ,. ~ De 
0YerttafI1.eMd for ~ The Itrapt abaU be 
edjeat.d by &he _ to am • ~(y 
CIDIalonabM nl typkaJ 0I11Gr1U1 u.M. 

L IIx.rc." ~_ Prior to enLar1Dc the 
tc.c cb&&ber. &he .... aubtect ahaIl be p ... 
~"lnatnctIooa' .. 10 bei/Iala part ID \be 
teet proc.dw-n. The lal ao&bjecl eh.eU 
perfona 0.. loUowlat IJI.If'CI-. 14 &he ardee 
Ii- lor Mds ~I ..... 

.. NorrwJJ BIwolhilt6 (NB). 111 tbe IIOfWIel 
ItaAdI.nc poIlUoa. wiu.-t ~ Ih. ~ 
abal1 bnethe DOnDally for al '--'_ -=1&. 

b. JJe..p ~ (DBJ. In tbe--.l 
"-su. po.itJoa !he ..bled ahelI do deep 
brMddAi lor ,I \eu( __ ~ paaainc 10 

.. DOt to bn-'_tllua. 
Co nuni1t6 Mod .- ID .. (SSJ. Ikaod.\Qc 

Ia pI.ac. 1M ~ eb..U NowIy IW1IlaIa/bcr 
IM.d froa -'da becw_ Ib. .un.. 
poIlUona to.ed1 aide. no. heed abaLI be IM&d 
at ..a Ou.M poe.Itioa lor al a...c s 
MCIOI>da. P-rlona f~ at ..... dot-. oo-p&ew 
qcl... 

.. 



d. .'-fov inll hctJd up and down (UU/. 
SI.ndina In plac.. Ih. lubi-ci ahall Ilowly 
moye hll/nct ht .. d up and down ~Iw ... n , ... 
1~I~me po.llion I,nullhl up and Ih •• "Irema 
po'llion liroughl down. The hud Ih .. 11 be 
held al each exlre"", POlilion Cor allual ~ 
... c.ond ... Perform lor all .. althl'H c.ompici. 
cyde ... 

.. R.4oding (II). Thc .ubicct .h~n read oul 
Ilowly and loud .a .. 10 be: heard d.arly by 
Inc leal c.ooduclar or monilor. 1M 1 •• 1 
lubieCt ahaU read the -reinbow puaareM al 
the end of Wa MClion. 

L CntnQa (C). lhe leal .ubiecl .han 
ariauoc.e. amik. lro wn. and Icnerally conlort 
the £.aca lUina th. lacial mu.c.let. CGlllinll8 £or 
allcUIU~ 

.. &:nd O ... er and lDuclIlDN (8J. TM luI 
i'iliject ahall bend allhe .aiet and Iolda lewa, 
aDd retura 10 upriahl po.4lioA. Rape.llar al 
I .. al JO MCOnda. 

h./01t6ing in pJoc. (/). Tha 1111 .ubjed .haU 
parfonD tot In plec.a loe .lleul JO ..cond&. 

L NonnoJ 8~ (N8). 5aJna U ,X.arCiM 
L 

&inbo",,~ 

Wild 1M aunliahl alrik.H raindrop. In the 
.ir.1hay ad liU. prima end I_a raiDbow. 
The rainbow I, • dJviaiDD of wbill Jiaht Into 
~)' beautill&l colora. ThaN taka the ahape 
01 • 10111 round arch. with Ita IMlb biab 
.bove. and Ita two.nda ap.,.,..t1)' be)'ond 
th. borizocl. There ia. aa;ordjoalo Iqeod. a 
boiJina pol 01 ,old al one eod. People IooIr. 
bul DO DOe avu fioda iL Whaa a maa Iooka 
loe _lbiIla beyond reach. hI,lrieade aay 
he ia lookin& 1M the pol 01 &Old at 1M ead of 
the reinbow. 

a. TM tnl abAU be Itnllwlcd wMMVW 

an)' ain&lc peak pea.ctralioll n.oeeda S 
pcraol loe b.lf-muJr.. aDd 1 percent foc fl&ll 
lAOIIp~ n. tul aubj4d may be ralin.d 
and relnttd. II two of the IhrM requintd &eata 
.,.I-.iAaIcd, Ib. fil aha11 be deeced 
LoadequalL (See para .... pIa 0.). 

7. CaJaJolioa DI Fit FoctDn.. 
L 1be lillacloc delumined by the 

quantilaUvalll tnl equalt 1M avenp 
c:onc.ntratloa 1DaicS. the reapiraloc. 

b. Tbe avan,. lui chamber CGrIC:IIS1tralioa 
ia tha uithmeUc .venae 01 lbe &eal chamber 
c:oncenlnlioa althe bejjnnlna AlId of the lad 
of the tal. 

7-1G-a11 

c.. Th. IV.rawe pe.'" COI\C.eotration of lhoe 
cluoUcn81l aaenl ilUide tha reapiralor ahall b. 
Ih. onlh"",uc ovua,. pca.lr. concan Ira tiona 
lot nch o( the rune .JUlrcUn of the IHI 

which .on: compull'd .. the _til/unatlc 
overasa of lhe peak conc.at1trolion.o louod lot 
each brealh duriaa the exucJ .... 

d. The aVlrasc peak conoaalnlioa loe 00 

excrci ... m.y be dalanuiDad IRPhicoUy il 
Ihere ia DOl a v-aI voriatioa in t.ba peak 
conoenlraliona durina a ainjj.le .urciM. 

&. InlUpretolion DI Tat RMwu. Tbe fit 
Caclor meuw-ed b)' the q\UlQtilalin fil tatina 
'han be the Iowal of the tbrH prgLKtioa 
f .. clore n:al&lUna fnun Ihne lndapeadaut 
~t&. 

Q. DIMr RMJuiram.cnu. 
L Th. ta.1 auh~ e.b.aJJ 001 be penllilled 10 

wcu. baJI·moalt oe full Uc.epiaa .... il the 
mUWnWD fil fac10C 01 100 oc 1.000. 
reapectively. co=oc be obLaioed.. U haJr 
arowth oc .pparel1alan .... with a 
aaUalaclocy fit. theG the)' ahoJJ be altered 01' 
... moved eo u 10 alJ.oaia.ata Inlan--.cl .ad 
allow a aaUalaclocJ BL lla aoliaUdory fit La 
Itll1 DO( all&1aed, the tal wbj4d _t 11M • 

po6itl~ reapt.ratcw auch U po-.d 
ail'-P"riiyinc rapiralorI. euppUed air 
... .piralor. 01' MU-ooet,loed be..tJalaa 
• pparalua. 

b. 11M tal ahal1 DOC be cxwhtded II tb.e 
La Ally bait srowth baCW- the .JWa aod abe 
fac>ep&.ot .. oli.ai IW'f.aoa. 

c. II a &eal wb~ aJUb(ta dima&lty III 
bc'N thlna durina the tata. the 01' be ahall be 
,.Ietnd 10 I ph)'1Jdaa tra.ioed III reapUatcw 
diMuu oc pulmoGaty owilrine 10 dewmJ.a,e 
wbetha' t.ba tat tubjed C&A WUI' a 
reapiratcw whila periOl1ll1aa her oar Il'- dWIa&. 

d. The &eal tub;.cr ahall be atvea t.ba 
opportunily 10 ...,. the u.Ianed rnpiratcw 
roc OM w.k.ll the rapiratcw doa DOC 
provld. I aotWadOIy fit dwiDa ac:n&&J aae. 
the &eat tubJed _y reqlleat aaotb.w QNF1' 
which ahal1 be parlor..t tm-dlat.dy. 

LA .... piraLor fit factor card ahoJJ be 
Iaoued 10 tha tat tubj4d with t.ba foUowtat 
1alotmatioa: 

(lIN.me. 
(21 0& .. of fil *'-
(31 Prolec1loa fadan obtalaed ~ 

uch manuCadW'W. IIIOdaI aAd .~al 
ownbat- of rupintcw Luted. 

<:.-., • ., 

3':3"-6.-,"3 

(41 Naau and .ianatura of the paraoa thaI 
conducl.d the '811. 

f. filiate u..wd (Of" quoliLativa or qlUDttLativ. 
fil I"'ina .hoeU be replaced w .. Uy. whenevw 
Incruwd braalhin. ruioLance ia 
In.cowlIarad., or whaa tho Ical alanl baa 
ahered Lbo inlearily 01 the Iiller m.ediL 
O'1aNC vapoe c.anridce./coru.LarI oha1J be 
rep laced daily ot IOOMt il tharw it an)' 
iodiconoa of ht..kthrouah by the tnt as-I. 

lD.lA addition. bccauao the aaolUla of the 
reapiratoc ma)' be alTacled. quaDtiLatiV. fll 
talint ,boll be repeated immedi.ataly wbaa 
the leal aubiect bu a: 

(11 W.iaht chanaa 0120 poU4da eM' -. 

(11 Sipiliconl lacio.IlC&Irina ill tha AIM ol 
the foOlpiea Mal 

(l J S!&Nfic.onI dental choA,ea: L.&: DlI&lUpI.e 
ul1ectioAa wiu-.I ~ ot aoqWriAc 
cS.olW'H. 

(.11lecooa tructlva oc coa.aotic: 1UI'pt)'. oc 
(~IIuJ., other c.oodiUoA that /Dar 1ac.{ .... 

with facap*:e M&l.in&-
11.~111-
A IWDID&IY 01 all &tal tnulta aAa1l be 

maiNlined b l ~ n. IWDmaI7 oball 
ladudc 

(11 Name 01 ""t aubJed. 
(11 0&1a oItaliDa-
(ll Name 01 tha Int coadudAlr • 
(.) PU Cactora oblaiDtd boalnwr ,...,.IM t.Med (iod.k:ata _alad..,... 

IDOd.al. .a. ud appI'CWallWlabef). 

AlII dbDlasmu •• hMeeI 
Qw=rl • '!we Httd., err 

nu.. III&DdaIorJ Ippeodlx coalaIu LIM 
~ Cl,..-ioaoll,.. that ...... be 
admialacered 10 aU ampIo~ wllo are 
upoeed 10 ...... 101. tr.moUta. AlI~rW .... 
winolll" CII' a c::ombinadola 01 tbae aIAetaJ. 
above the adiea Inel. aod who will 
tbere(cn be lDduded lata tbW ~a 
IDed.IcaI ~ pcocra& Part 1 01 LIM 
.ppaodbt CXlDIaaiIIa the 1oItia1 ),MdJcaJ 
o-.doaaaire. wIUcIa -.& be ob.ioed f« all _ au.. who will be CIO\'et'ed by t.ba 
a.ik:aI ~ naq""-ta. Put z 
IDdudM the a~laled P.iodk.al ).MdicaJ 
Q-a'lonnaira. toCIQ -c be adaaIalatanci 
10 aU ~.,bo are ~ pedodia 
-..dical &'X&ClAatlDGa IIadw the DedIca1 
~ provWoa 01 the ataod.ud. 
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Appeedls I .. 5 ta2l .. ~~ ..... 
Oawific.adoa 01 0.. .. Rc.t2\pOOJn1n»
M.aodAlcwy 

1 .. 1 Ch~.1 rocnlSflnovram •• hlll be 
inle~lrd Ind clu.ilicd In IccordMnce with 
I profc .. iunilly Iccrplld ch.uilialion 
Iy.lrm .nd rKordcd on I RCInIlllrnllgr"phic 
lnlll"fl"!l.hon Form. 'Funn CSD/NIOSJ IIMI 
2..a. 

It I r .. , ;lI~nogram •• h",U be inlc'l'n:led 
.nd clu • .ncd only by I S-rellder. a tx...nJ 
elllibil/ccrtilicd radioIOjli.l. 01' an 
upcrit:flc:.d ph)'aiciHn ... ilh "nown uponla.a 
IJI pnnunoc.onio.ea. 

Icl AU inlrfllrelera. ""he:tenf inlrrpt"'Clln, 
C." .. I rocn\an101jTama Inade under Ihil 
w-cllon. .h.1I h",. immNialely Inil .. LI. fOl' 
refOROCe • compille IoCt of Ihe ILO-U/C 
lnl.mIIlional C1Uwna-llon of RadiOjlrapha 
fO(" PnwrDOConia-a. lliClQ. 

Aw-db F IG l~\\'cQ PnacticM &Dod 
~ c-troIa rOC' Wat- .......... 
~.a. a-Iloft. a..t c •• mlida. 
e>p..~nl No. MacadakIrJ 

Thil Ie • J'IOItotMndillury appendix 
desianed 10 ptOYid. auidelinn 10 ... ial 
IlnploflTl in cocnplyi"l with lhe 
r.quitl:menl. ol za a=R laze..sa. Spec:ific:ally. 
thi. a~ndlx dncribea Iha equipment. 
melhocia. and proc:edUlft lhel ahould be u.cd 
la DlajOC' .abnloa rrmoval ptOject. 
c:ooductcd 10 .bat. a realllliud alboat"" 
buard OC' In pn:pllrat\on fot buildinll 
rwnDnllon or delnOlitloa. Thew proj«ta 
requi ... the conetnac:lioD 01 ocpliv.., ..... 1IN 

\.cmpOnIry enc:loew-u 1o conl.iI:t the ubcatCM 
_Ierial and 10 pAnni the upoeura ol 
byatandcn and other CtDpIoy_ .1 the 
won:aitL Paragraph (e\(O) or the II.ndard 
requ.lrn lhal " ••• (WJhc:never r ... lblL lhe 
employer ahaU e.II,bliab DqlIIU"..-prnawa 
eQCJCMUI'ft hefon ~'" ubMw. 
rwrDOYlL dClmollti-. or reno".Iioa 
opcntlona. - Employen at-Id a~ be ."' .... 
thaI. when conductlna .. be.tCM ... moval 
proJ«.-t .. tlMy may be requJred under the 
National ElniuioM Stand.rdl rot tlaurdowt 
Air PoUlllaDt.INESHAPS). 40 O"R Purt 11. 
Soabpotrt M. Of" EPA resuJatloaa under the 
Or., Willet' Act. 

eonlttvctlon or. nqative-prwaaure 
ftlCloeww II a almplr hulliml'<OMumina 
ptOCC .. lhAl requirn arerul prepenollon and 
ex.eculion; ~. if the pcuc.edurn bdow 
..... rollowtd. cootraclore .hould be...w.d 
01 achlevinl a lempoRry bamc..dc thai wtU 
pnlleet ItIIpJoy.n .nd olbcn oulalde the 
enda.w-w rrollllXp<*UW 10 "~OI and 
Ininimiu 10 the ulenl pouobJ. the expCMUl'l 
01 •• balDe woR.trn lna;do the ~' .. 
-u. 

"The equlpmeul aDd InIlerlw required 10 
conalnod Ih ... b.rricn .... rndily "'111.1." 
&ad .... Iy inal.llcd and u-.i. In .ddlllon 10 

on rnclo.ure .round ,h~ remov.I Ille. Ih,. 
• llnd .. rd ~uln:a emplo~·en 10 prov.de 
h)· II'.II~ '"clli'lra Ih.1 cnlure Ih.1 lhelr 
.. ~alo. t:Dnllmlnlllcd empJo~ do not 
lun Ihe .. ork sile wilh .. besiOI on Ih .. ir 
persona or clolhing: Ihe c.unlln,cllon or lhe .. 
'.,cililiu ia .. lao delcribod IM'low. The II epa 
In Ihe proccu of pn:ptorina lhe .J&bnlna 
",mo".1 lile. buildinl Ih. eocJoeu.... ~ 
CXJNlrvclinl hnime rndlilieL rwmov1toc the 
.. t.e.lo..conh,inlna awloeri"l .nd mlorln, 
1M aila Include: 

(1) PlIMin, Ihe remanl pro)ect: 
121 Pnx:lIriq the neceuary maloriaJa Ind 

equipmrnt: 
(l/ ~perin. lhe WuR arn: 
14) Rcmovlnt the aat-loa-con"'lninll 

mal"ri.l: _ 
I~) C1errninc Ihe won. a ... a: and 
(III Oiapnainc 01 the aabettoa.-canlalnlnt 

w •• I~. 

Plutlni'?llhe RC'mf/l'o/ Prui«t 
"The plMnnin; oliln .. t.nICM rctftCI\":a1 

project ia crilical '0 compIeilOt the project 
Nrcly and cost .. acctlvaly. A writlll4 
ube.tOl remov.J pLuI ahouId 111 pApared 
thai dncribd the equipiMfll lAd proc::cdwa 
IbIIl wiU be lINd thtouab-I !be proJect. 11M 
ubnlCM aballawal plan wiD aid DOl only Ie 
eUQJlina the proJect ·btlI .!.o III ccxnpl)-I"I 
wilh lhe reporting requl...-I. of lbe USEPA 
• tbealoa 1'IIJUlilliooa (40 CFR 11. Subpan M). 
which aU roc lpac:iJk: WDmUJ.Ioa.wch .. a 
de.aipllon ol control metbodI aod coatrol 
equipmenl 10 be lINd lAd the dlepoMl Mica 
the conlrec:lOC' propoaa 1o _ 10 dIapoaa at 
lhe .. b"ICM coahaininc ... teri.la. 

11wt .. bealCM abalemml plan IIIIOI&Id 
conl.io the rollowina laronu\JoQ: 

• A phyalc.al dnc:riplioa ol the won arca: 
• A dnaiplion ol the approxlmala .-01 

ul_terlallO be removed: 

• A.cbac.Iule fOf" Iv.mirIc oa ud _Unc 
u.1atlnc VCIlUlal10n I)'IIIM; 

• p..aom"'bnf_~ 
• LabcUni procadurn; 
• A dHaipiioa ol panonaJ protedlva 

equlpmcnl and dotblnc 1o be ~ by 
employ...: 

• A dnaiptJon 01 the local aU-lilt 
nnlilllUoa lyala-ma 10 be uod: 

• A deacripllon or won pncllc»e 1o be 
obMrved by an~yea: 

• A descripUon oflha ~ 10 be ....t 
10 ... __ the ubaloe-c:oataJnlna ... ~l: 
. • lbe _11Jac a,.al 10 be ueed: 
• A deacripUoa ollbe -wallo be I-t al 

tha end ol IhI profect; 

• IuA &ir ~Iorint pIaa: 
• A deacriplloa 01 the DM1hod 10 be tNed \0 

Ir&oaport w ..... _Iarial: ADd 
• The Iocallon of \be ct..p ..... 

REFERENCE FILE 

}.fot,m·nl. nnd Et/uipm,nt Ncc" •• ory , •• , 
A.be<tw RcnlO,·ol . 

Althoullh Incfh' idunl ",I.e.lol remu,·.J 
proi~'1 nry in lenni of Ihe etjuipm<"nl 
~uired 10 Ic:c.ompliah Ihe remo"ld or Ih .. 
"",loeri.L lOme equipmenl and malerial ..... 
common 10 moel a.bnloa removal 
oper"liOtlL F..qulpmenl .nd m.leri.l. Ihal 
Ih"",ad be avlililble Illh. bqinnin. of nr.h 
ptojrct arw: It I roll. or poly~llIyJan. Jh~c"n,: 
1:1 rull. or ~y duct lipa or clrar plulic 
Llpa: Il) HEPA liltuwd vacuum/a): I~ tlEPA· 
ntllRd port_bl. venlilaUon .yaleml.): ISla 
wetti"4 .... nl: 101 .n .irle .. apniycr: (7) II 
ponlObI. ahoWIf unil: 1&I.ppnlpriale 
rnp(nlun: 181 diapo ... ble coveralla: ItO) -
I"oa lind J",bcla: IIlI pre-prinled di'poIIOl 
bep; ADd 1121 a manomeler or ptP.uurw 
aa .. 

Roll. 0{ Po/}·~JrJ·/_ P/061ic 0IId Tupo. 
Rolla or polyethrlene ","Iic (0 JRiIIn 
thlcltnc:u) ahould be .vailabla 10 conllrucl 
the ubnlCM rwmonl mclCMUI'I .nd 10 loI:al 
wtndowa. doon. vmlllaUon .Yllarna. wlln 
penetr.llona. and ullinp .nd fI.)on In the 
worit ...... Cnry dud IIpc Of" cle.r plu_rlr; 
Llpr abould be uae:d 10 ... 1 th~ cdacs ol Ih~ 
pl.oatlc ADd 1o .. al any hoIn la the pbo.llc 
enc:Jn.ura. Polyetbylcne pl •• lle U-t1nt ,..un 
be purcls.-acd la rolla up 10 1~ reet In wiellh 
IIDd up 10 100 rid I. 1enttJa. 

H£I'A-Fi/lnwi \'QaIWII. A HEPA~IIrrrvd 
¥ecu_ II .. .attlal rOf" c:JeW"I \he 1OrOI'k 
.tee an.t- the ubatoe baa beeta re..oved. 
Sucb Y1ICIlUIM .... dnlped w be UMd with • 
HEPA liliab F.fIIdenq Pw«cul.a. Air) filler. 
wblda Ie apclM ofl'WlDOvinlll8JJ7 percenl ul 
the ubalCM partkJcI fro. the air. VIIriou 
M_ &Dod capacilloa at HErA YaaJUQII .... 

nallabla. ODe IMAlllactunr. NiUlak 01 
A-;ca. Inc. •• ptodUCIII IIIre. InOdcla tJw,I 
rw. la apecil, Croca USpUoat 10 17 
p.lIoae (_ fiIun F-1J. All ol lhale IftOdda 
.... portable. aAd .U " ... 100& J- apabl. 
oll"HClWlc OUloQr.lbe-wa~ NCb .. 
.,... abow CIillaa ".... plpeI. .Ie. 

tWtoct.I AJr nJtrotlO#l SyMA A port.bI. 
_t.IlaUOII ,y~ II 0I0IM&fJ to a.al. a 
acpUw sw-w wttJala the aabaIoI 
reawwal eacbwe. s.ch 1lAit. .... equipped 
whit. llEPA lUI., and a ... ~ 10 
nhaat and daaA !he .11 Inaide 1M endoeare 
bJore nhalllU", II IG the oulaWe ol the 
aac::IoauN (See f\cv.ra '"Z). S,... .... 
eveUalM rlOPl an-.ralmaawac:t ...... One 
Wppilor. MkrD-Trap,lnc..· baa lwa 
_liladeJa .mLllket rancoa In aPKIly r~ 
IlOO c:abIc roct per aa!Duta (Old) _l.7OO 
CFM. Aocardlal 10 the --.fadl&W • 
Ulclrat_ ~ Tr-ep • II1Iita rulerpartidee 
of Q..J tak:roa .. abe wltIt .. e~ of 
lUI ~ lbe IIm'IIb« ud a~ty of 
a4ta req.aIred 10 waUl.ta UI ~ 
d.peod oa \be .. of \be ..... ka bel 
....ulaled. 
...... ." tnoiIe __ c dol 

........ "-__ .... 1-

... __ ""d." ..... ~ .. _ 

[ ..... 112t...1&. ApI!. • ..... 

t .. 
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s-~ c.woc. ~ ~ Tn I J ........ ~ N.J. 111&. 

a-~ CauIec. ........ c-..a 
Tn I i I a.c...".... sa...-. N.J.. 18iL 

flprel'-&. r.n..w. ~ v ........... ,.
.... HDAf\Iw 

w«ti~ Ai-"u. WeIUn,.qctlta 
laurfactanla) are added to waler (",hicIa y 
thea called.-nded watar) IUWI UNCi to IO&k 
aebnlM-COOl'ininc malllrial.:......ndecI 
watat pecMnta..or. erredlve'y &ban pIaJn 
watar aud pennila __ lbotouab -kina of 
.... ubu~lainlll8 malerial&. WeI lin, 
the ubula.<oalaiAina ~leriaJ reducn the 
DWnbcroiRben thaI wiU bnu r.... &lid 
beoom.e aIrborN wtwa lbe a&be-all»
coalaiciAc malerialla baodlad M olh«wiee 

. dlat.uriMd. Aabal<»-<OnlaiAinj _teri.y 
ahouJd be \horouahIy IO&ked berGA remova! 
Ia allaalptad: .... dWodged _I.ria! abouId 
rn! .poncy 10 the 10<IclL. W.nl4a a.-ta are 
..-rally pApered by mW", 1 to 1 OUIIGU or 
_Itina as-Ilo S aaUona of walar. 

One I)1M of ~ amcw.it .. l. nlal1nty 
...u1aA1 10 aoakj .... e11i1..- with plal4 M 
.meoded w.I81'. 1M waR pndlon or c:.bok. 
wbeG wmica with lUDOula conWnicc 
ID.IIlerial an 10 _k .... ~taricl .. auodr u 
powib\e and Olen 10 baa il ror dlapoa-l 
~atal)' ,rlU removal. .a thaI the 
_Ierial hall I\oQ lima 10 dry and be vowad 
InIO &mIlller panldn th.al are IDOA w...ly 10 
Ubcnla ,irborn. .. beuoe. 

7-lo.-.e 

"... 1'-1- HD'A""'" V_ 

ID • very Umlled luamber of tiluadoAa,ll 
ma)' DOl be poNibae to weI the ubeatoe
cool.iaina ma..w before nmovq iL 
Eumpte. ol audl rare IilutiOGI arc (I' 
Removal or ubatoe ma&arialltoaa • -Uv." 
~cal box. that ... ownpnyed with the 
malarial wbaa \be rat olthe .,.. wu 
ipnred with ubee'C»-COQ,tinlna coatiDa: 
.nd (%1 ~lDOViac ubce~l.inina 
lDaulalioa rroaa • U.,. 1&aaIa pipe. ID both ol 
thne titualioae. the pnt.red .pproeda 
would be 10 him on tha cMdridty or 1&eaDI. 
,"pectin I),. to pamit weI nmovalmethoda 
to be u.Md. However. wUn ~val WCNk 
IInlal be pedOl'lDed dar\.Qa woritiaa botara. ~ 
",hall DOtmal opanUooa UADOC be di&napced. 
.... ubnla.<oatalAinc malarl.al nwat be 
removed dry. lmmedI.la baaIaa y thea the 
only _thod ol JDinlmiz!na u;. u.ou.. ol 
.iIborM ~..--'-Cl. 

Auw-. SiMa,..', .A.f.rM,u apn,... are ued 
to apply .-ws w .... to ubeetoe
containlaa ma'-ria1a, AJrta. apn)' .. allow 
\be amended w .... to 1M applied III • fiDe 
.pray thallDiAlmlza \be rtle ... ol ube6&oe 
fiben by nducinc \be bDp.d ollhe apn)' OQ 

the ID.lltarial to be _veci. Airlaa IfIRrcre 
arw IDnpenai .. &Dei,..dily avaUahle. 

I'oI1tJbU SIw_1'. UoleM the llila bq 
availabae a penaaDftI-l .how« ladltty that y 
coat.lpoua 10 the nmoval ....... portab1.e .bo_ IlYIlIaID Lt oeon".ry to penrai.I . 
&lDplo~_1O clua thecMlvn all ... 
Ilt~ 10 aabato. aud k:I nGW)"" &Ay 
ubftto. coalaminalioa froaa tn.ir baiT aud 
bodl.K. TaILiDc a ibo_ pnncla -sMo'rn- laavUaa the wont .,... with ut-to. _ 
their clothe. &Ad u.... ~ \be 8pC'..d oC 
ubalo. coat.am1AA1ioa to arMA -a.IIide the 
.abealoe ramo".J ...... nu.. -.ure aa
proacta _bcrs of the r....w.. ol aabeato. 
won.- rroa po6Ub1a u.~ to ubn1oa.. 
ShoWftW ahoWd be ...ppU.d wit.la wana .. a tar 
aJld a dnill. A aho_ wal_ tIlIradoa 1lyM«a 
10 IUler ..o..to. fI.beA frooa tbc ~ 

w .... y nc:acmaAded. Pon.abIe 1ho .... lII1lta 
are rudiJ), availab&e. InupeGliv .. aud eu)' 
to lAataU aud IraAapOIt. 

RMpiTDlOn. ~yea IIIvolved ID 
ubatoe rcSDO'tal projecta abould be provided 
with appropriate tuOSH .. pproved 
rapira&on. Selec:tioa of Ihe .ppropriate 
rapintotabouldbebuedonlhe 
CQQQIAtra~ ol aebntoe fibeR ia tbe WCM'll. 

...... Illhe COQCIIQIratioA ol ubatoe fiben y 
1IAkoo-. cmployna lhouJd be provided 
with reapintora thaI will provide prolccdoa 
.p.iAat \be biabat CDOC:IIGtraIioa of ubcatoI 
fibcn that caa reUOAabl)' be .x.pec:ted 10 
...at IA \be WCNk .,..., For _I work wilhiA 
&A eodoaute. uap&ey_ IhoWd _II' ball
muk d&aal-ru ... c.utridae rapinton. 
[)UpoMbae f&ce DUlL relplralOn (aLaaI--, 
abouJd DOl be UMCIIO proI.c:t -P'orcre rroa. 
apc»IIn to aabHtcM flbera. 

DiqtO«lbH CArwaJU.. ~ IAvolwcl 
III ubatoe removal ~Iioaa abocaId be 
ptO¥ided wlda diepoelW. ~ 
CO¥wal1a that arw equipped wid. II.Md azwI 
root coven. &ida c:overalla are tJpicaUr 
-0. ol1)wL' n.. CIlIIWIaII ..... zipper' 
frocll aod e1aeUc wnata aod Wl.a. 

Si6IY gad L4beJ&. W_ wodl bepoa. • 
tupply ollipa 10 dan.-c.ala the an\J'aAQ to 
\be work .,.. .nould be oblalMd. SIpa ara 
available 'thaI han the -d1aa reqlllnd by 
the flAal OSHA IIalWiari. 1M reqWntd labela 
are aa- COGAWrCialJ), ... ilabla .. prwM-OO 
laMIa lAd pn-priAtad 0. \be 6-cD.il 
polyathylene pla.1ie baa- YMd to dlapc»e of 
a~ w ___ &erial. 

~tMWoriNwo 
Prep&raUoa ror ~ ..... l1v ... . 

prnaw-e ~ abo.&W bepa with the 
~a! of aU JaOwaWe obpcta Iroa the wortr. 

• ~ '" \lade _ III zc!&l ..-&- "'- _ ~ __ ",1 __ ,""" 
PM ... __ _ 

1aT 
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.,..,a. C.i-. de-a1t .. ch.l ..... rugs. .nd lliht 
f ... lua .. 10 e-fUUt"W thaI Ihne obj«l. do not 
~ma conlaminaled wilh ... bnla.. When 
mov.bl. object. ..... conl.minaled or .... 
.uapKted 01 beint contaminated. Ihe), .hou1d 
be vacuumed wilh a HEPA ... cuwn and 
cleaned w.lh amended w.let", WlI ... they .,.. 
made f1l m.l.ri.1 th.t will be demqed b)' tn. 
walllnl .,.nt: wlplnt wllh plain walet" II 
ntCOC\l"Mnd i.a tboN c .... where amended 
walH will d.-.. the ob~L Befo ... the 
.. bntoe removal work bcjina. obj«11 that 
cannol be RG1CToted lrom the work are. 
ahould be CCTotcred with a &-mil·thic1r. 
polyethyWto. plutlc .t-tlna th.1 la MCWCly 
taped with duel lap. or pl .. de t.p. 10 
achlnoe an aJr-~I ..... 1I'OW1d tha ob/ecL 

Con.trvdilt6 1M EncJ~ 

wn.a aU obJect. han ntbet been removed 
Inxa the woR ..... or c:ownd with pla.Ue. 
.11 pcMtralloN of the floor. waU .. and cew.a, 
ahou.Id be ... Ied with .. mil pol,.thylene 
plutic and laP. to pnrnnlairbome aabealo. 
Irotn ncapl.nc mlo.,.. .. oalakie the wotk 
..... oc front lodainc .. cncU arouod tha 
penetration&. PwrMtralJoDa thai reqtdre 
... liDa .... lypir~Uy loaad &lOa-II .ladrical 
c:ooduJta, laJ~ wires. .Dd w.l .... ppI, 
and dnio pipes.. A aUqI. mt~ 10 be uaed 
lor aa:aa and epna 10 the waR .,... aIIouId 
be .. Icctad.. .nd aU otlHrr doon aDd wt.adow. 
tbould be ... 1ad with tape or be CIO'\'ef'.d 
with f.nW polyethylene plaatJc abeelllll aDd 
~J taped. ConriI1l wtodcnn aDd 
unoec:.MCr)' doon with • lay .. 01 
poly.thya- before c:unrtaa the walla 
!)fOYidH • MCXInd layer DC prolactioa aDd 

va time 10 UutaJlatJoa becaUM It ~ 
_ be INIIIbw 01 q.. that awal be cut aDd 

taped.. AU other 1Nd.c:.a -=II AI tuppart 
colwnna. Jedaa. plpM. and othw eurfacet 
ahould .Iao be cowered with poIy.thJleoa 
pta.Uc ahe.tiat aDd \.aped before tba ....u. 
IhemNlYM .,.. camplat.al, CII'ftnCf with 
ahHUnc-

Ne1c1 • thbIlayu 01 .. , adbati .. IboUd 
be ... r-d .Ioq tha top 01 .U w.u. 
~ the auIOMd waR ..... doee 10 
the ~ !AImee.. and • layer 01 
poly.tbyt- plaade: ~ ~d be It1adt 
tv ttu. ~ and taped. n. mt1n ID.Nda 
lUrlaoM 01 .U walJ ...... .,.. covered !A th1a 
IIUIDDar. &Ad the IbeaUac _ tba waUa II 
D~ aaooe liM floor IltM IIPdJ II DMtI 

ID the owlet" or the ...... wben It Ie \.aped 10 
loma • ainilalaywr f1llNlatt.1 mcaal.nc tlw 
.nll,. room neapl lOl' the oailll14J. A final 
I.yet" or pl •• tic .hHliaa i. \haQ 1.1d .aou 
the plaallcoeonnd noot .,.. and up the 
w.lla 10. t.YaJ or z r .. 1 M eo: tht. lapr 
provida • MCOad protactlft layet" 01 pl •• tic 
IhHIlnc on, the nOOt • ...ta1dl C&A tb_ be 
...-ed aDd dl.poMd oI •• lIly .n., 1M
aabnloa-containina _leriaI thai b.u • 
dropped to the nOO( h.a. bM. t...a.ed ud 
removed. 

Buildillj ·HYJl·.'" Fodliu.. 

Pansnpla UI ot 1M ftna.I ttaDdud 
zendal .. thai amp/o)'.,. baYOlnd Ia 
.. bn.oa mnoval. demoUtloa. M reaonUOQ 
openl1ona pnMda their _plor- with 
hnt_C.dllu.. 10 be uaad 1.0 daooalaminata 
.abnw..xpoaad worbn. equipment. .nd 
cIolhll1l belore IUCb _~ 1M" the 

REFERENCE ALE 

won U-L lbae d.ooowniAatloa fadlltloe 
c:onai.1 ol: 

11111. claaa ch.n,e room: 
(21 A abower. and 
(JIAA equipmenl room.. 
n.. claao chanae roocn ia an .rt. In whids 

employ .... flllnCTota thelr.treat clOlh" .nd 
doa their .... pt ... tore .. d dllpoMbl. 
protective clodalna. Th. cl.an .-- lhould 
have booU OQ tIw wall M be ~uip~ with 
lock .... rM tba .1Ora .. 01 workerl° dothlnl 
aDd panonal a.rUcl-. Ex.,... di'poNbl • 
connJla and 1o_la CAlI.1ao be .totw<! III the 
deao dw1p rooaa.. 

The ahoww ,houId be contlauoua wilh both 
the deao and ditty chaD,. room (_ Fipra 
'-3) and.baWd be UMd by.U workcn 
".vlna tba wotk .... L 1M abowet" .bouId 
al.o be UMd 10 d •• n .. bnt.oa-<ontamlDaled 
equlpmml ud IIUItett.1I. auch.a the 
outaMJe. 01 aabealo. wut. ba.p aod haod 
toolt UMd .. tha rtlDO"! procH&. 

.... oows AMO ~ 
cavum .. TN I"\.Asnc 

a-~II. u&~ w .... M • t c..w...CU'II./a..&W...-...". 
........ c-..., "'-.r r---. .... ttnJ- ,adW.I 

work ..... ...ao-.. 1'Iro t.,..... 01 ~II 
poIJeth, ..... plude: abeetinc tbac ate DOt 
tape410tetbw rro. • cbabM na, or berrier 
~ tba ~ roocD ~the WId 
area aod ~ the __ a.n4 .... dau 

c!aaoee - (- P\pn r-4). 
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• Appropriale won. practlcee ue u.Md; 
• Nec.nl.ry protective doth/iii Ind 
uipment a,... UHd; and 
• ·Appropriala decofU.lJlinlilion procedUA' 

• ,... b.lna foUowed. 

C/~/nJt u.. Wo'" AIWO 
All ... all o( the .,bnlol-<.anlainin, 

/IUIle"al i. remov~ .nd b.aed. the entire 
work .,.... ahouJd b. d •• ned unlilili. rrc. ol 
all vl.ibl ... b..101 dual. All ","ao.. (rom 
",hich .. bnla. h .. betn ,...enovcd ,hoWd be 
deaa.d by wire bnuhifll the ","aCH., HEPA 
WlC\lumlna Ih ... luri.cu •• nd wipifll them 
",lib &/IModed "'.1 .... The IMide ollb. pl .. llc 

.ndolunt IbouJd b. vacuutDCd wilb • HEPA 
vacuum AIId wei ~ uoUIIh.,... II 00 

villble dUll Ja Ih. mcloeUAo Plir1Icu1ar 
.uenllon ,howd be liven 10 lII1all horimnlal 
,uri.COIt ,uch., pipe .. elec:tricaJ conduil .. 
lith .... and luppor1lraw (Of'drop ariJlnp. 
AJJ luch .urlaua thould t,. free ol viaibLa 
dlUl belore tha nnal .ir IImpI .. are 
collected. 

Addllional IImpU", thouJd t,. conducI~ 
lDaid. the eaclOlura .ller the dMIl1IP oI1Je 
",on. area h.u beea cocnpleled. 
Approllimately (ovr .~a MmpI .. 1bouJd t,. 
collecled IOf'.ach 6000 tquare INt o( 
enclo.ww ate .. The andoeurw thoWd DOt t,. 

REFERENCE FILE 

ulAmantlad Wl1e&a the fluaJ aamplu ,bow 
"bnloe conceolral1oM 0(1 ... than Ih. f1n.a1 
,laDdani°. action l.vel EPlcnrcoaunead. 
Ihat. dur&l1~ level o(Ooat Ilcc 1M achieved 
belore cleanup i. conalda,...d colllplet .. 

A c1.arenc. cMddlatl. an .lfect.lve 
_thod olenalllina Ibat ..u .url.cee are 
ad.quately dHfMIi ud the aoclo.ww Ia 
ready to t,. dluuuatMd. Ft".,. 1'-7 ,bowt • 
checlWat Ibat CIA t,. u.d dwtrll the f1n&.I 
lDapactJoa ph ... ol ubetta. .lMtemaat. 
~al. or reooYatloa oparaUoaa. 

yinal Inspection of Asbestos Reaoval. Renovation. 
and Deaoli~ion Projec~s 

Date: 
Project: 
Location: 
Building: 

CHECKLIST: 

Residual dust OD: III HQ. In No 
a. P'loor e. Horizont.l 
b. Horizontal surf.ces 

surfaces f. Pipes -c. Pipes q. Ducts 
d. Ventilation h. Reqister 

equiplaent 1- Li:qhts 

FIELD NOTES: 
Record ~ny probleas 8Dcounterud here. 

~INAL AIR SAMPLE RESULTS: ______________________________________ ~----

p'iqure P'-7: Cleartlnce Checkliat 

w. 
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CONSTRucnON ST ANOAAOS 

.nelu_un:. Whc:n<".r po&a,lole. the .. t.....lu .. 
ahowd be n::moy~d Mnd piliced din::clly IllID 
b .. g..(or Iii_po_al rather Itwn droppinl1lhe 
mlilenlillD the flour and PlcJcUl8 up 1111 ul Ih. 
Plalen .. 1 when tha n::movill i. campl .. le. II II 
IIl1nilic.anl amounl 01 lime ale PIC' belw"n 
the lima Ihlll.hc rrwleriel ia removed lind the 
IIID~ II ~ balUled. Ihe .. bealo. m.le';al i. 
1iJ...ely 10 dry Dul aDd lIen~nlle a.bcala.-Iadcn 
d ... 1 wh.cn II i. dia.urbcd by people woriUna 
willUn \he a~o.w'L Any "w.,.I08-

COaIU\lIllA.ed .upplLH ..nd equipmanl I.h.I 
CAnnal be deconlam.u...led &boWd be 
w.poud of in pre-Iabelad b..ea; l&.tau III thIa 
CAICl'lry includ. pLaaUe AhHUng. diapoqb1a 
won c1olbina. ''''9'''101' cattridpa. &Ad 
cvn~minIIlad wub wa~r. 

A checl.li.t i. QQa oIlbe mo.t .fTec:Uv. 
IfIcthoda 01 eMUriAa .deqllAle 'UlV~ 01 
lb. inl~ly 01 IN _"10. remov'" 
eocloaura. Such a check.l~t Ia ihoWD Ia P\cut'a 
r -4. PUllnt out the checlJi6l a..!, the MtiMI", 

... 
Asbestos Removal. Renovation. And 

Oeaolition Checklist 

Date: Location: 

Supervisor Project _ 

S-212 
31:31 '6.25 

of....ch .hLft 10 wluch ubnla. ram.ov'" i.e 
balnl periorm.d will .arve 10 docwDcnl u..l 
aU lb, oea ... ry pntCautloa. will be tak..Q 
dwina the a.be.lOa removal work. lbe 
chad.I~1 CXlGlaiN antrin 101' anaurin& that: 

• The wont ana eacJoaw.t Ia complcle; 
• The DA1_liv~ 'Yllem i.e in 

opcntioA; 
• Nec:H&&lY Uana &Ad \abela an lING: 

Work Area (sQ. ft.) 

I. Work site barrier 
Floor covered 

Walla covered 
Area ventilation oft 
All edges sealed 
Penetrations sealed 
Entry curtains 

II. Negative Air Preasure 

III. 

I" • 

v. 

VII. 

7-1G-M 

HEPA Vac Ventilation ayatea 

SigDa 

Work 

Constant operation 
Negative preS5ur~ achieved 

Work area entrance 
aaga labeled 

Practices 
Reaoved aat~rial proaptly baqged 
~terial worked wet 
HEPA V.lcuua used 
No saoking 
No eating. drinking 
Work area cleaned atter coapletion 
Personnvl dQcontaainat.d each 

departure 

Protective Equip.ent 
Disposable clothing used one tl .. 
Proper NIOSH-approv~d respirators 

Showers 
On sit:e 
nJnctioning 
Soap and towels 
Used by ~ll personnel 

Fiqure F-6. Checkliat: 

Yea No 

----

111 



CONSTRUCTION ST ANDAADS 

AI'~" G 10 I 1~Won. PTactic.N 
aMi u.~ CoocroU , ... s-.11·Sc..;U..,. 
:.bo<1·Duuuoo Aabeea- R_wadoG ......, 
"Wn~ Actl"iu..-Noo-~ 

Thil appendi .. II nOI mandalory. In I~I 
c.nn.lllocllon ,"dUll!,}' rmployrn may chOOM 
10 comply wilh .n 01 Ihe rwquirernenll 01 
O!>lIA'. final rul.lot oceupalion.1 upoaurw 
10 .. 11",.10. In Ih. conaln.cIlOO indullry, 
, 1\1l11..5&. lIowl:nr. empluyen wi£hina 10 t.. 
~A.lfmpled lrom Ih. rcquircmrnl' of 
potr ....... ph.,elllllllmJ 101211il1l81 01 11a::a..5a 
£h.n comply wilh Iha proviaiou 01 Ihia 
"ppundix when pc:rlonnm, .cn&I1·lC.IIle, ahurt· 
dur .. lion rcOO"lIlIun Olcn&inle~ 
lem'ili"., OSiIA IInhcipaln thai employen 
in Ihe DiL-clrial arpenlry, ulilily, plumbillf&. 
IOllJ InlHiOl conalNclian Inodet lDay wl~b 10 
M\'"i1lhcmwlvn 01 Ihe fiMI .llIndknf. 
eumpliona 101 .mall·lOIle. abDl1-dul .. llon 
",'oo\' .. lian and llleialen411C8 uporallucu. 

fA.finilion 01 SmDJl:SCOlo. SJIDn·DUlOliclR 
ACli"ili .. 

Fur Ihe pl&tJlO6H ollhil appendIx. IInlln
ac.ale, abur1-<ilUlltioa nnDVllion aAd 
lWIinlenance aeliviU.1 .,.. Ilab tw:h a&. bOll 
nol limiled 10: 

• R~vIII OI .. bell~IIIi.ni~ 
inWilalion 011 pipet.; 

• Itemowill or amall qUAmlil," Dr lIibHcu.
c:nnlllinJnl laauJa!ion on bealM Ollioon 
c:cilillW-; 

. , Rop'-umcnl 01 iUl aw... .. lw-con~inJna 
111111..1 un • \'"Ivr. 

• lnallillalion Ol remonl or I NNlIl wctioa 
or Jr),wull: : , 

• lnaillt..lion ol.Iec:lnc.a1 c:ondUAII Ilvoqb 
01' plOltimal. to .lbeal~lliniDi . 
milleriul&. 

Evidence in the record ( .... tb. SuINnlt')' 
and Expl4lnllion aeclion 01 the pI"NJIlhIe rOl 
potrulOlph (I). Melhod. 01 CompilaAce.lot 
,~rlC citaliona) ausacsl, 11ua11ll • . UN or 
c:ortMin enainecrlna and worit practice 
CUtllroi. ia capabl. or ...duciDi amployee 
u~ 10 ..be.loa 10 1.vel& below the 
final ~llRdard'l aeUoo 1.ve! (0.1 lice}. 
Sn-.... I conlrol •• nd won. pnC:11cca. u.cd 
ailb« ainaly Olin c:ombiAAliOA, call be 
amployed eflectlvely 10 reduce • .bealoa 
up<KW"a dwina ImMII.mainlenlr&ea.nd 
",novaliOll operaliona. n.....lncJlUIft: 

• WeI IIYlboda: 
• R..mov.1 IIMlhoda 

7-10.-.. 

-u .. 01 Gloyw b.~ 
-ly .. n ....... 1 01 .OIJ,.. ub.cIoe I ... ui.ded 

pip- ~ oUuctu./'M 

-u .. olmuu1acloaurM 
• EncJOIU", or .. b .. loa maleri .. la: lind 
• M. inlan.ance prolf1lIDL 
Thil IIppcodiJl. d .. cnt.c:1 \hue controll lind 

,",un prilcl icci in delail 

PrcpalOlion of lh. AIWO &JIDIW RencIl"olion or 
MO;lIlen~ Aeli"itiH , 

Th. fine Ilep In pt'llparin, 10 pel{ona • 
lmaU·ac.aI., IhDl1-duration .abntue 
noovillion Ol mainLanllnce luk. reallrdJau 01 
lhe abalelNlnl method thai will be UMd. II 
Ihe n:monl rrom Ih. won. .".. or .JJ obJecll 
Ih.lllrw movabl. 10 ptOlKt Ib.m lrom 
Albe.loa conlamination. Ob~ lhal CIIoool 
he removed mUll be covered camp!.I.ly wllb 
a t.-mll-Ihiclt polyathy!.na pl .. de abMllDc 
berore Iha LaN ~ina. U objacta hall • 
• lready been COIII06I1UMIed. lhay ahould be 
Ihonoullhlv cleaned ;"ilh • Hiah ElJiclenq 
Pllrtlc\ll .... Air (liEPAI mIen<! vacuum ar be 
weI wiped Iw-rore they.,.. _ved frocq eM 
won arwa ur compLaLal, eoc:.ued ill the 
pIAl'ic. 

Wei McthoJ. 

Whenever lea.alble. ... d ,.....-dlaa of the 
IlNolemenllMlbod to be u.aed ( ..... removal. 
eoclueure. UN of aJov. bMpJ. _I _lboda 
mull be YMd duriaa aaa.JJ-.c:ala. abon 
Jut'IIliua ou.iolODAnca &Ad reoov.lloa 
adivili .. lhMt in volvo dlatwbUla ubntoe
conl.iniAa materWa. twwiUna ubHtoa 
malm.1. _I ia one 01 the -a reliable 
INllhoda 01 -nne IhIol ubestoa fiben do 
nut become ailUonM.. and th.ia prada ahouJd 
lharelOll be UMd wboon .. leuibl&.'" 
diacuaaed in the Swamary &nd EltplaoaUoa 
aeclioa of the pre.a1llb1e lot p;oRKfapla tal. 
Melhoda of Compllanc:a. w.t lIIathoda caa be 
uwel ill eha lre.t majorily of wDdtpL.oe 
lilwoliona. Only ill ca_ wben ube.ao. 
worit mUll be perfonud 011 U .... a1earicaJ 
equipmanL 011 IIv. at_ lIM... ot ill olb.
I",U wbere wa"" wiU MriouaJy cLuua
m.luial& Ol aquJpm-ol lDay dry ranoyMJ 1M 
perf~ ~nded waLar ot IDOtW 
wehiq ..-1 ahoWd be appUed by _ 01 
an lirleM apRy .. \0 aWWa.Iu lbe axlaAl \0 
wlUcb tha uO..\oH:IIataiG1Ac _LariaJ 11 
dJllurbed. 
Aabe.Ia.<Dnt&.in~ matarlala IoboWd be 

w 0 I ted Croaa lh. lD.ItJ.a lion of eM 1llAiAlaA&Dce 

5-212 
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or nrnowaliOlI opcnolion lind "'."ina alten,. 
.hould b. .. ~ conlon .... Uy throuJ&houl 11\.1 
won. ~nud lu en.urw Ih.1 any dry ube.lo .. 
CIInLairuDI ru .. rl .. 1 upowd in tha COUI'M of 
Ih. won. I. wei .nd rem.aina weI lUIul rUllI 
\!iapo .. L 

Rr.mo,'ol 0/ Small Amounl 01 A6ba/oa
ConUJinin, Mo/.rioJ. 

Sc"anoI _thud. an be lINd 10 relllOn 
ImAIU .1II0001I or aabell~lainint 
INlerill. durina am.aU-acala. ,hon-<luralloa 
ranovauOQ cw mainllllMoc« laab. TIM .. 
iocJud. th.c UN 01 alove ba", In. relDOval 01 
aD enlira .. b..ICN-COvered pipe OlIINCtur.. 
anJ I~ COI\Ilr\IclioQ ollDw-.ndC»UrH. Th. 
proc:adw... th .. 1 elDploye,.. mull UN rOl ... da 
allb_ opentiona Ir they wWl ID a¥lil 
IhelMd" .. altha rlMl NJ.', e,umplioaa .,.. 
dnait..d In lho rollowlna MCllou. 

Cia". iJo68 
AI diacuaNd ill t.be Swnm.ary .nd 

[.,pJ..D...llon MCtioG of the prumbJ. lor 
pua.,..ph u1. ~lboda oC Compliaaa., 
.... id.aAca ill the rwcord IDdlcate that the U.M or 
pave ba&a to acloaa tha ~ .,... durina 
em.11-acaM. abart-duRtiaa _lALeOaDCa or 
~.tioa actldUa wiU ruu.il ill ... ploy" 
upoe&&noI \0 ubntoa thaI IN below &be 
flnal,taAd..ni' , Klioo le"eI 01 o.ll1a:.. TbJa 
appcadUt peovldn Nq,",-'- rot aiov .. 
bq proc:.d.urM to be CcMlowed by .mploy ... 
wiahiaa 10 n.U Ib.amMlv .. of tJw Ic.aadatd'. 
.ltHlpIioaa rot NCb acUviU ... OSllA Iaaa 
ddarmioed that .. lIM 01 tbae ~ 
will Rd&oe:e the • ~ u- wei¥hled .". ..... 
[TWA) npoaw.eof empIoyeaill"oInd 111 
thaN ~ operatloaa to 1neIa baJow lbe 
IICUoa Ina! &Ad wlU thua provide • dqrM of 
employ .. pcoLaCtian aqui" .... 1 \0 that 
provIded by CXlCDpUIIIO. willi aU ~ oC 
the rwd rule. 

CIo". Sa, InaUJlblioA. Clov. hap IN 
apprcuJm.a.laly ~wide timea M-incJa.. 
Ioat hap nn~ wi~_ ~ wblda the 
wDdt c:aG be pirlot'Dlllld (_ f1aura C-l(A)~ 
Wbaa properly IaaI.ooijed lAd I&.Md. they 
pecmU wcxUn to ,..,..111 ~LalJ lautatad 
hoaa da.e ubatoa 1IIoIMrial-.d ot 
replAced IaaIde the ~ CIo". hap c:a.a du6a 
provide • Ilaxibiie, ...uy IucaU.d;ud 
qukkJy d1&CIlItled laGpORrJ -.U ~ 
VM -=IoM&ra ~ 11 Lkal rot amaJl..ec.aJe 
~oe raoovaUoa ot",,'OI"'l"O')at-. 
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I:: .h;n_l~ I.~· .:~ ..... I Cllnl .. ..:1 ,Iunn!, 1 .. 1un: 
- ... nll -n:. ,,,.,.. uprr.ll i.ln .. . 

Su,.h .. pr.nn.on"nl II . .: .. (UI !h,' I.(e tlr Ih. ~ 
.Ju.:,linttl .:ncluaure .huultl h.: huill ,.( ..... ", 
.:un,lr".:lrun m .. len .. la .. ntl ~huullJ I"· illlp ... :1 
~ •• I .. nl .. nJ ;ur"~I. Em:l .. aun: ..... II~ ahu .. hl 
he nl.ld ... ur 10nll",,·:anc1·cruuve Ik>o"lnls. 
bu..rtl. wllh ,plne jllinls. or gyp.um !Awn!. 
h.I,·inlllap<:J -..1/'U. The undcrlpnJ( alru.:lune 
nlll_1 be: .Ilal .. 10 au!"port Ihe wel!lhl 'I( Ihl! 
tncln~un:.IStllpo:lldt.-d cr.ilin"" Wtlh l:I;c1 in 
114£0 .. 1. do nol pruvide lIirliuhl .. nd"~un-1It,,J 
Ihnllld nnl be u~ Iu endule slruclum 
c"""rrod wilh ... bo..lul-4',unlllininR m~I"';IIII,1 
All jurol' belween Ihe wall_ lind r.r.ilinll o( 
Ihl: end06ure ~hnuld II<! c,"lul .. Ml h) prr:venl 
Iho: ellr. .• ~ o( Glbe.lm filx:,.... I)uri~ the 
i ... I .. II .. lion n( endo,ures. 1001. thai lire ua.cJ 
( .. uch .. lS Unit .. or n\·clloull\.houhl be: 
cquip~d .. llh HEPA·fillered vaQlums. 
Or.(un! cunllOlClinR Ih, enelo.ure ... II 
eln;Inc:.l1 condulli. lell!phone lines. hoCd ... 'I1 
iivhll •• nd pipes in the Ilrn 10 be .nel,*", 
.houJd be mewed 10 en8unJllwl Ih, enclUlu", 
will nol have 10 be nr-opcned Ialedonoulina 
Of" ~ncy lNinlen.nco. lC ,och lighll or 
oliw-r "fuipmenl CllnflQI be moved III a new 
Ioc..li<ln (or lasiltic reuons. or if /DUvina 
dll,m wiU dillum the lI.bnl~"'inil1l 
mal,,".I .. removal ralher Ihan enelUIIIIrC oC 
Ihr .1~IClI-cunlaininllrillh:riali il the 
approprialll.conirul method 10 \&.N. 

A/llilll.:nufl('C Pn'llrum 

An .. beetlll lMinl~nce PfO¥NlIIlIIUII 1M! 
inili41t'd in all recilitiel lhal ha"e .. besloa
wnhlini", materi"ll. Such a pt'OBf"lII eb4Juld 

ucJe: 
1\- Developmenl or an Invenlory o( .11 
~Iua-conlaininll malcri,,11 in the (llcilily. 

. ' • Periodk aaminadon o( "II ubnl~ 
co,uainiRllMlerial. 10 dalecl delr.rionlion: 

• Wrill4:ft pt'I)OI:dures (Of" h,mdllfllt a~ICM 
m .. leriall dwina Ihe perfUI1Mnce u( .mall· 
.cal ... thOf"l-dunlion mainlt'ft"CW:O: "nCJ 
n:novaliclC1 IIcllviliee; 

• WrilleD pnx:eduraa (M .. betl~ 
dl.po .... 1: .nd ' 

• Wrillen proarduraa CIK &llalina wilh 
al~IIOI-ftbled emef1If:nci ... 

Mcmbcn or lbe buildina'i maint.!Mnce 
en)4inecrinllta(( lellClrici .. na. haalina/Illr 
c.undllillC1hlll engineen. plumben. elc.1 ",,·ho 
may be rcquiaed 10 h .. ndle ... br:.lo .. 
conhllni"ll m .. lmlll~ th .. uld b.: lruin.-d In ... (e 
proc.dur ..... Such lIaininl ,bould include al a 
minimum: 

• In(onMllon ,...udinllypH o( ubnl~ 
.nd ill Ylriou. U6ft .. nd (anne; 

• In(onnallon on Ihe hot,lIh crrectl 
.... oci.lcd wilb a.bo..l~ e:\p<Hun:: 

• o..lCripliona o( lhe p~ m"lhod, of 
h .. ndUnl •• bftlu.(;OnlaininJl m'I~ri.tIe; and 

• In(onnllion on lha u~ u( HEPA· 
equipped d ... .r canri~ rP.Spitlllory .. nd Olhct 
pcnooal prolection dunna m.inlcnanoa 
Iclh·ill" ... 

ProhibllrtJ Aaillili ... 

·l1te IraininR proanm (Of" Ihe mlllAJrMnClI 
rnl'ner.n"l .Iarr ahould de.cnba mcthoJa o( 
h"nJlint a.~lu.(;Ontaininl mal.n"la .. 
... 0:1, .. roulln. m. inlen.nCII aclivilin Ihal 

,.. prohlblled .. hen .. bnloa-c.unl.lnlq 
.lnl.l. are involved. fOf" .... mpl., 
.,nll:1\anOl IU,'( employeel .ho..w be 

...uucled: 

• . ..-"tlu tlnlt huk. In .,b,:.lu"c;unl" ininli 
",,,h·n.1I.: 

• .... OJI III hlfnl! Vl .• nl. ur piO:lllrf"'l ,.n 
.lnIClure, r.uverc:1I wilh ~.bt-'h •• ·.:unhlininll 
n;.'lcro~lI: 

• SUI hI JIInd ;ubl!IIOI-C<lRluinil\jl n,otI, 
Iii..; 

• Nul lu dllmu"" .ubc_lo--4'.nIlI .. ininq 
1II .. lcf1~lt whil. moving (umilun: or IIlh,.", 
"hjr.cl~: 

• .Volt In in.lall cur1.lin .. d,upr ... Il' 
di,·iJ ... ,. in IUch a w:ay Ih'llhey dllmalle 
",br'ln.·conlainin8 m"lr.rlule; 

• N." 11.1 dUll noon. ceilil\Jll. moldillJlll or 
ulhe, Jurfacel in .ubl!IIOI-umIClmllllllr.d 
en"ironmenll wilh a dry bru.h or IW!:f!P wilb 
II dry broom: 

• Nol '" UN lin ordin.ry V"t:Uunl 10 d"":J 
up ,1I1u-: • .,. -conlaininR debrie; 

• ,': •• ' .-emov" c:"llinlllil!:) I~iuw 
... ~_cCl'-4'.unlliinil1ll maleri ..... \~ilhuul 
wellrinll lhe proper rnpiralCll}· prolkliun.. 
dearina Ihe lire. o( olh., pcvple. and . 
o!Jeervina a,be.lo. ntmOva} w;Ule tliapc_l 
proordura: 

• Nollo remove Ye111i1I1Uon .)'11 ...... m ..... 
dJy: ilnd 

- :Vat 10 alwlu: ventilalioa ')'Ilem fillers. 

App.Ddbt H 10 111ZC 51 IWk\-Me 
TacbaicallAl_tioa rcw ~ NOD
MaoclaLDIJ 
L Sub.tilDcr. IdenUfiCIIliCIQ 

A. SuIMI.ncr. "Aabaloa" I. lbe n.trICI oC II 
c:1u1ll o( mal!l'C8ium-ailica .. minet"~I. Ihllt 
occur in fibroua Coma.. Mhw ... '" lhell .... 
Included in Ihia JVOUP a ... clvylOut.. 
crooduUI .. amo.ile., anlhopbyllile ubaloll. 
lremolile .. bftlO&. and 1lCiinolile .. bestOi. 

B. Aabetlua. tnrmoUle. antfwptlylli ... aod 
adinolile .... UMd in lbe _(..awe 01 
he .. l-rHi.lanl c:Iothillll- a"l_d"e bruk. tLDCi 
c1ulch lini"llJ. aDd • " .. riely oC buiJdiJ>a 
malerillll includina noor IU ... rouf1nt (.'1 .. 
c:a:ilinlliles. atbftloe<.enlC1ll pipe CIIId ~ 
Ind fire-miltanl drywall. Aabealo-. 
lremulile. IInthophylUle and .dUloUI ..... 
Ill .. preMnl in pipe.nd boiler inaulaUoQ 
awlmill .. and In Ipra yecl-on _..nalll 
10000led UQ beame. in cnrwtap.oa. ADd 
hel~nwIlIII. 

C. The polenl;..J (or an IINw.loe-conl .. inl", 
pruciUCllo releue l"ealh;.ble fiber. de".."", 
on i .. degree u( (,illbilily. Friable _11118 !hilt 
lhe malmal can be c:rwablad wilh haoc.l 
ptnSUMl and il thl!nt(ore likely 10 emit CiboarL 
1be fibroua cw nufTy IpntyflC1-on IlUlteriuli 
u&o:eJ (Of" fireprouling.lnlulMlion. cw _nd 
prvufinillre QJn&icJ"red tu be friable. IIIId 
lhey nt:adUy r-.:leilM airbolnc: nben ir 
di,lurbc:U. MIII"ri"l, IUt:h at ¥iDyl· ... b.!.106 
nOCl' lilt' or roofinl (.,11 • .". OOfIIide.-cd 
nunrrillble and If:1\eraUy do nol emil aimam. 
fiben unlelll lubjected 10 ... nriifll or ... win. 
o~'.licIC1 ... AabuI~1 pipe Uit cho:l 
can elllil .. irbome fiber. If the na:oLllri..J.a ..,.. 
011 ur ... wed.. Of" If they UIt broIt.cn durina 
dcmulilion openUona. 

O. Pl:nni .. illl. n.poeww: ItapoacIre 10 
lirbo~ a.ba.loa, tremolll .. 1IA1~"llit .. 
.nd IIclinolile fibc,... na." not .1I.OMd IU . 
fiben pet" cubic cand.,..lttr 01 air (IU r/oct 
aven.,.:d OYef" the &-hcNt- wcwk.de,. 
IL U ... ltb lluani Oala 

A. ~OI. lremolll .. IIAlbophyWI ... and 
acllnulil. ClD ceUH diNblina ,..pl.-.lort 

REFERENCE FILE 

di"" .. ., "nd ' ·3r10U. I) I't"' o( eft or .. ,. iC ch'l 
fobr. ••• Ir-c illh .. led. Inh~hnll ur '"1I"lIInl( (,I ... ,.. 
rrum o:.lII",min .. lcd clolhioll ul ,L.in ( ... n .. &:So 
rr,ull in Ihue ,.haeulu. Thc I)"mploml III 
Ih .. ~ dil.ll ...... gcoe:r .. lly 1111 not "VI"-"r (0' ZO 
or m.",: )""~" .1(le, inili,,1 t"P'I'~' 

0, f.JIpuallra 10 ... beaIOs. Iremolil .. 
.nlhuph.~lIile lIneJ .. clinolil!: h .. "-n .hl)Wn 
101 cau"", lunll ClInl ... r. mn4llhelionu, ancJ 
c:lnc:l!r o( Ihe: lIum.t:h .nd c:ulon. 
McSOlhdiu,"" i. it rllrlt cun.:c, o( the Ihin 
memunIRr. linint o( th. ch •• 1 .. nd "Women. 
Sympluma III meaulhulioma include ahonneu 
IIr hreAlh. p.lin in Ihe w.lI, o( Ihl! cheal andl 
or .. bdumin:U pain. 

111. Rr.apinllun .nll PtnIL-Clivl Clolhir\j/ 

A. RClpiralora: YIIU Ire required 10 wcur a 
reapinllor ",hen pcriullDi"l ... ke Ihal reeWI 
10 a'~I"', ItetrICIlile. anlhophyllile and 
Iclinollie npuaw1tlhll exceedl Ihe: 
permlAibie npo.ure limil (PD.) 0(Q.l flu.. 
Tbcu conditione can 0CQIr while your 
etnP'oJer iI i4 11M procn.I o( inal .. lLina 
e~ftefIrlna coollOia 10 reduce .alM:sIClll, 
trnwlll .. anthophyUlle and adinolia. 
IIXP'*Its. or where m,inMrina contmll ant 
not (ealible 10 reduce ubnlOI. trelDOllltt. 
anthophyllile and .cliMlile IXpOIU,..,._ Air
pwiryina rnpiralOR equipped with a hi&h- . 
efJ\c:Jc:nq pouticuL.t .. air (HEPA, rulet CIIQ be 
v.c:d ",here airbonM "lbMlua. lremnlilv. 
aathophyWIe and ICliDolile fib« 
conotnIraliona do DOl u.ated z (/c:c:: 
ott-i ... "y...upp\led. poaiti~ ruo 
Cac:epieca rap4nllon ~ be IIMIl 
DllpDlllble n:apiralora III" dual caa.eb lira no( 

pnmI\l1Id 10 be Itaed (orubaaaa. 1ftJno1i1l', 
anlhopbJlIIU • .acJ ectlAaljle woriL. For 
errective prolclioG. rupralon mual nl yow 
Cace and be.cJ MlIII8iY. YG.It IGI~ Ie 
requind IQ coodlM:l fillata ",hen )"011 .... 

fint uaIcMd a rupiraLDI and IIHI)' a_the 
llwncflu. Rapintc.n ahuuld not bot 
~ or rtllIIOYeci i4 woriL ail~lIuCl. 
'" hent lhelr IPII II raqui re4. 

B. PluCedlVQ CIotbinIJ: lou .... rcql&lrad \0 
",,"r proilldln doUllna .. wotk .,.... when 
ubn(ue.. lIenwlJta. antho.nylUle. and 
actInoIil, nhM COtICenlralGu uc.otd lha 
pennlaaible IIIlpolUl'lllimil (Pfl.1 ollU (Ia: to 
pNWenlolC1leainalion of 1M akin. Whw. 
~U .... cWthioa II nquind. your IIIJIployw 
lIluel pnMde )'ou wilb deu pmwnlL 
Unlr.u yCMI lire ~ Oft .Iarp aebnlO&. 
~ ..... Ibophytlll .. aad ~II. 
~al cw ~ill<X\ ~ your employer 
-' et.., provide • c:a..,. tmaI and 
Mp8I'aI.loclt.,. rOf" your llreC dodta and 
coollmicwled work clolh.e. If\'ou lIN 
woriline Oft a tar,. aabalO&. Irt1Dollle. 
ulMp/'l),Uil .. aDd K1lnolUa -.rLI or 
demoblioa ptojec:l. and .,here ilia reuible \0 
do loG. yCJUI: ",player .. oal ~ a de .. 
~ ahuwr.r. &ad d.ecoallmiDtf"-~ 
COIII~ to the woril area. ~ ..... Iac 
the tIIrClB u-.. )001 ow.( remove I 
cool .. m'-Ied dothioc bdon ~ \0 
the ahollW'Cr. 1f the abowcr Ia aoc _ja.OIat Co 
tbe waR.,...., yo. m .... Y&O&WII r-r 
dotlUnti b.lon proondinc 10 c:h.a-. .... 
roo. eftd aho..er, To prn-ent Inh.lI.oc flbcn 
lea COOlallllnat.ed duoc- .-. eM eho--., 
Ie. ... yOur rnpinlo,. on anlil you u .... LIM 
aho-.t".ncJ ___ the clean ~ 

ra-. 1 ea..u. Aflp. *., 
11' 



CONSTRUCTION STANDARDS 

IV_ ~ Proc.ed ...... at>d Cl.aAup 

I\.. w ..... u.. •• n ,-..ted b'f ~ 
w h.eno l.he •• -. u-.rmolll ... enlhopQyU I ta. aDd 
.cWlOli •• i. pnNnl induda: 

1. Emply .. b.lloa. \hmol" ... a.adwpbyWI .. 
and Ict1Aolil. Ih.i ppiAc cooletnen. 

2. Proc.ua w ..... luch U CUIUnp. 
IJ1mmilIia. DC n j.cl au lerial&. 

1. ~ wat'- Croaa IWHpiDa DC 

v lQlumill&-
... AabuIDl ftreproollnt DC lnaIIIalinc 

_&eri&llhal " rwmovad from tM, i1dla." 
'- A.abe11De-COG1eiAin8 buildina pcoduc1.& 

__ vad d\&rina bu.ildJna lWDOYaLlon Of 

d.mollli.oG. 
e.. Coola.m.lulad dLapo.able protKLlve 

cIothinc-
a Em.pty Ih.ipplna baas C&4 be naueoed 

IIoDd« uh,alaf boodI &Ad p.ciLed illlO airtiih I 
conl.iDan foc diapowl. Emply ahippilla 
d.I\uJa .... di1!icW11O c1aaA &Ad ahoWd be 
...led. • 

C. Vacuum'op ocd1apoMbia p.pet rul .... 
ahowld ROC be c1aued. bul ahouId be Iprayed 
with a ftAe wa .... mial lAd p!e.ced lIuo c 
labeled wule cootai.oer. 

0. PI-. wuta and "boelMhlplna willa 
ahould be wetled with walet Of a mixture 01 
wal.,. aad au.nACWlI prior 10 pad'Fo,14 
diapo6able COOIeWn. 

Eo A.abealQaoCoolein.lna IQ.AteriaJ thalli 
rw\DOwad Croaa buildinp mut be diapoe4ld 01 
14 Ialk·11&h1 o-aW thick pludc bqa. ptallic' 
Un.d c:ardboud conlew.n.. or plulic·1iDed 
m.lal contaLo.n. TbaN wutes, wbic:b .... 
relDOved whil. wal. ahould be Mlled ill 
c:ool&inen before thay dry oullo minimiZlI 
the re ..... of .. bulO&, tramoUt .. 
anlhophyUII .. and actiDolile nbwl duriq 
haAdlIn&-
V. Acc.na 10 Jnformatloa 
~ Each yeat. your employer Ia required 10 

Inform 'Iou or the information conillilled 14 
thla lleodl.nl &Ad appendic:a lot uLetloa. III 
addliion. yow employ ... muat iAllNcl you In 
the proper work practicn f~ b&odlin, 
ubaloe<ODlainina raaillriala. at>d lbe 
cumtCl \I.M of prolective eqwpcMDL 

B. Your employ.,. Ia requUwd 10 dalennJna 
wbatbw you Irw bcina.1lpOMd 10 ioabHloe. 
You or yow' rwpntMGladve hal lb. ri¥hllo 
obMrn It'IIploy .. meatutamanu and lu 
nc:onf Iha ....wle obtain.d. YOUI' Imployerll 
rwquJnd 10 Worm you of your IllpotUA. IIoGd. 
If you arw upoNd abovi thl petllliuibill 
Umil. be or ahl Ia requ.ind 10 Inform ya.a of 
tb.a acdoaa Ibal .... beina lak.n II: red,," 
)'010II' upc»W'llo within tha pcnoiulhl. UmlL 

C. Your employ.,. Ia reqWRd 10 keep 
r.c:orda of your Upoaw"n &Ad anedical 
~tIoo.a.. 'T'b.M ex~ww recorda mual 
be It.apt for al .... I tbiIty (30) Yaln. Moodical 
r.c:orda mual be It.lpl for lbe period 01 )'Out 

I.IlIploym.n1 plua thirty (301 'Ie an.. 
D. Your amploy ... i. ,..quired 10 ... Ic ... 

)'00&1' eJlpc»ule aad G>eCiical recorda 10 'lour 
phyaician or da.i&nat.d npt'Henl.live "PO" 
yow wrille4 reqlOdL 

~la I .. § \GI,. Udkal 
aun..w-c:. G~ "-~ 
n--ou ... ~rw.t.. tad ~cdeoJj", 
"'-M.ed •• ....,. 
L Rou .. 01 Encry 

lnhalaUoa ina-.t1oa. 

U. TOUGOIOO' 

Clin iCAl .",d.noa 01 riI. ad~ .neeu 
... oa.led wiLh upoavn 10 &abata-. 
tnlllotil .. aDtbopbylU ... and actinolil .. Ia 
preHnl In the IGnIl 01 MVual well-c»ndu.ctad 
Ipld.cnioIOQlc.al IludJ .. 01 ~Lloa.aJJy 
upoaed wot1Larl. famil1 coalecle 01 worUn. 
Ind penonl livtna...., aabucoe. tnmoUle. 
anthoph'fUiI .. lAd acd.DoIUI aa.ina&. TbeM 
.tudS .. haVI ahowa a deAAile ueodadGo 
berwHA Cllpc»WW 10 ubHllM,).lI-'ila. 
IInlbopiayUiI .. &Ad actiDOlUa.-ad .. 
Inaeued incideaoa oll~ caDCW. p&eural 
IilId peritoneal -.MbeUocu &ucroUItaado&! 
canc.ar. and ub.ala.ia. 1W lall« Ia a 
dW. bUDI filJ1"O lie Iunc d.Iaaaaa thaI i. caUMd 
only by expo.ww 10 ubaLoa. Rx~ 10 
.. ~o .. lrellloll ... anth.opbyW ... lAd 
aCIInolita hu alao b.eo uaoc:I.aled with &A 

increllNd incidaDca 01 a.ophaacal. kidney. 
Luy~a.l. phuynaeal. and buccal cavl" 
CIACIn. Iu wilb olber kDoWD chroAi.c 
ocx:up.Lional dIN ...... ~ uaoc:I.atad 
with IItbe.IO&, tremolIta. antbo9layW ... cuwl 
A':tinolill acacrally &ppeanaboul2:0)'MI'I 
folluwlnl the fll'lt QCQU"mICI 01 &Xpo&ute: 
Then IIl'I DO kAoWD KUie .aida uaodawd 
wilh e"potuna 10 ube.c.oa. ~ 
anlbopt.yllil .. and a~11a. 

EpldeJD.iologic&l Ilu.cU.e ladkale that Iha 
liak of luna ca.ocet IUDGDC upoNd wotkars 
who amokl ci..,.n.. i. Feedy illaaaMd 
onr the chit of lUA& c:ancar amoaa DOG

eJlpowd amok.an or upoMd lY""mo"_ 
TheM .ludI .. luaaut thai c:auatlao of 
uaoIUna will ntduce tha riak ollUA& C&ACa' 
lor a peno.a a"poNd 10 aabnc.oa. lntDOlJla. 
anthophylUI&. and ad1aol.Iw but wW not 
reJuca il 10 the Mm.e lav. ol risk u thai 
uJ.11na for an npoMd warUt who bee 
Dlnr tmOlr.ad. 

llL Sip an.! Symploau 01 E.r.~tad 
DiMiA .. 

Th •• iana &nd Iymp(omI ol'UA& CoII.DCIIf' at" 
,"I1'OInI .. l1nal cancar iIIduc.d by .~ 
10 lIaLnlUl. tramulil .. ut.bophyWIa. &nd 
IOClinolil ..... nol u.o.iqua. u.capt thalIA chNt 
X-r.y of an upoM.d P.UacI with luGa c.aaar 
auy ahaw p'-ral plaqlld. pJ..uaJ 
calcifJ.CAlicua. IX plav.ral flbroel&. SymplOGlA 
c.ha.racleriallc ol ~lIoaaa lDd.ude 
ahoruwu or bt.atb. p.iIIl4 lbe walb 01 the 
clw aL ur abdutuinal pa.ln. Maaothalioaa.a hu 
a much Ianace laleacy period c:ocaparecJ with 
lUll!: canoer (-40 y ..... wnua l~ YMn). 
and meaothaUocna Ia lbenofon _ 1Ik.ta1,. 10 
be luund amoaa WoRU' who were nr.a 
upoMd to ubalo. al an oan),,,,, 
~aothaUoma i. alwaya fatal 

AWealOlla it pu1moaaly tibtoa!a cauaad by 
Ih. ac.cumuJallon of ubnlOl fibcn ill the 
lUilp. SymplDma lAclude abofmMa 01 tw-th. 
CDU¥hina. falilY&. &Ad vaa- f..unp 01 
lici.ueu.. Wheo the filwoei. w_ 
a.bonn.u of brellth oc:cws ...,_ al ,...L Tbe 
ciiaaoo." 01 a~ Ia ba..d OQ a bia40ty 
IIf u~ 10 ubnLoa. tbe ~ 01 
cbaAc1eriaLla ndioiotJc chana- and
InaptnIcMy cndrJ .. (ralas \. &Ad oth« c1iAkal 
IlIlum 01 fibroaLac lune diM ..... Pteural 
plaqUH and Ihick.anina an obeented tAG X
nayl LIoIuan dwinc the Mrly ...... 01 tbe 
di ...... ~to.!a it oll«a I ~ve 
dl.w;.Ae .".0 ia the • b.cnoe 01 COCll1Aued 

~ ... ~ th.Ie .ppe.an \Q be a hIchJy 
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indi v.du.a t..ud I.1\a r IoCleriaLic. 1& N v..,.. c.ua.. 
ci-Ih .... 'f be cauwd by n.pU-.lory or 
c:&f'dj.u: 111.1 Uta • 

IV. Surv.illance and Prwventtv. 
Coculdarauoal 

Iu DOled abon. ... ~uta to .. b..10&, 
InImDli ... aDtbophyWta. and acllnolill ba. 
becA linUd 10 .. n increuad riak 01 luna 
caacu. lIIoUOthaliom.e. ••• lroiot..un.J 
CIACIr. &Ad ubacoau uaoac oc:.cupat1OAalJ,. 
aIlpOMd ~ Adeql&lla acneaina ..... 
10 delermine lID IUI1ploy .. •• poleotiaJ fot 
davaloptoa I«iou. c:hroaIc dJMIM. 1IAdl ... 
a canou. Croaa II.pGlunalo ubatoa. 
1.remolita.lI.DthopbylUI&. and iK1inolile do not 
pt'IIMDIly Cxlll. Iluwcv .... IOaIoII luta. 
paltia&Jany cbasl X ..... y.1UId pulmanMry 
fWidioo leata. may iD.dice1e lhal all csnploy .. 
ha. b.cA ovetUpClNd 10 aabnc.oa. IrenwU ... 
antbopbyllil .. &Ad ac:t1Aolita. iocnuinc.bia IX 

bar risk of de¥alupina upoaun relaled 
chroaic dl.41u .... Jt iallllpottuU Cot lbe 
pbylici.G 10 beccaa familiar with the 
..... tina coadilioallll wbic.la GC:Qpation.J 
upcMutllo ube&l0&, lrUDollta. 
aothopbyUIla. &Ad ..ctiAoll1e .. likely to ocaar. 
Tbia Ia p!U1k:u1atIy ImponaIlt Ia nall&llilll 
mad.IcaJ and wwlr. biaLoriM aAClla coaducslq 
phyakalllWlUaaliona. Whaa an active 
Imploy .. hu beeo id.eoUflad .. bawint beea 
ov_poNd 10 aabc:a10l. Irwcaoli&e. 
antho~yWI .. ud ac.tiAoUle. 1DU.urH takan 
by the employer 10 ,UDltn.a1e or miliaa" 
Cu/'thw axpoau.rc ahoWd aJao lower tha ria oC 
MriuulIona-Iena cooaequaacu. 

TIM IInp1uyer it requintd 10 iAalilla" a 
&Mdictd """,aitlwlca proanc for .U 
IIIIIplo)'_ who _ or wiU be IXpoMd 10 
",hcslO&, Ir.nwlila. antbophyllil .. and . 
1tC1I1I .. lillt III or llbe\. Iha lICtioa k-vel (0.1 
fiber pet cubic cr.atimeler olilirl Cur 30 ot 
mun: cbofl pet )'~..,.1&Dd for ell IaIpWYI:e. 
wlw ura uaianec! 10 _If IA aa,;alivl'-ptwlAllft 
re..piOltor. All cUUDiAationa &Ad proccdUl'H 
IIlUo;l be: pcrllX'ml:d by ur undIrt lbe 
... (lC1Yiaion of • lic.taaad phr aic:ian.. al • 
n:~hl .. lima aM pilla.. and al DO c.oIl 10 
I he cIIlployce. -
AI~ broad LWlude II aivUl 10 the 

pbyaici.to in pruaibina 'pacific lule to be 
i"c1uJtod 14 the -t1W .utYlilUnc:e prvcra-, 
O$HA requires Iucluiioa oIlha foUowinc 
d~la ill the ruulU. eawninalioa.: 

(i I MeJlc.allAcW ""eMIr. billion .. with aped.a1 
empa..aia dlrec:ted 10 .-mptonu 01 tb.a 
.... plnttory .YII_ ~aacv.1ar .yatam. 
lind ~va tract. \ 

(UI Coawletlao of ~ rapiratOC')' dI ..... 
quntlUllDlw c.onlaoine41n Appendix 0. 

I iii! It. ph y.ic.I&l elUlalM I loa indudina • 
c:bal roantacnoaram ani pu.l.Doa.a.ry Cunctioa 
lui IhoIl includes ruea.IRDMOt 01 th.t 
.G\plo~-.. •• f~ vilal.-p.cily lFVC) &nd 
fun.:ad ...... Iratory w~ III 0Ae MCOod 
(F'EV.~ 

(iwl AD.y lIWoratory Ot'Olb« INt that tha 
~ phyaidaA da-. by ICK&od 
-.lkal pnctia 10 be 1IoCIII&UY. 

The ..ajMo'fer Ia reqlLlnd 10 ...... tb.a 
pn.cribed I .... avau..blaal .... 1 uuwaUy 10 
tho.. empIoy_ covered;_ 0I\.aQ thaa 
.pooal\.d if nocoauneadedby u.. G.&&ia.i.na 
ph'f'iciaA: &Ad "9OG lanLUUoa 01 
all pJoymcGl. 

la-... 1tl11..K. ~.. ... IJ 

Ul 
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TIM employ.,- I. ~w~ 10 provida tb. 
phy.iclaa with the fallawina informallOfC A 
copy alibi •• I.ndard and appcndic .. : a 
duc:npllon of 1M anploye-a·. dull ..... thq 
,...Ial. 10 .. bc.loe UpcMUI'II; 1M nnploy .... 
repreacnlAtJn !.val of eltpoalU'e 10 •• bftloc. 
tr.mollLe. AIIlhophyllile. and actinolite a 
d .. aipUon 01 any pereonal prolectlve and 
,...lplnlOl)' eqwpraenl uNCi; .nd lnIonnadoo 
from prevloua IMdlcaleulIliMHona 01 &he 
affected employ" thalia Dol 01benriM 
available 10 the phyaldan. ... alU", thle 
InfOl'l'Ga11on evai .. ble 10 &he phyaidan will 
aid In the .. alltetkMl of 1M _ploy.e·, heelth 
In ,.. .. U_ 10 ... Igned duU .. and fa."... &0 
_&I' pcnonaJ protecUve equipnenl. II 
requind. 

1M eraploy_ III required 10 obtaJa • 
wrill_ oplaJon from &be examlnlnc pb)'UclaA 
conlalnlnt &he rnuJla of &he medical 
aJl.AJDJAaUoa: &he pbyakJan', opIaloa .. 10 
wMc.b.r 1M ~ baa an)' det.ded 
medJc:aJ c:ondlU_ thaI would place the 
alllp!oyM al All 1DaM ... rNk 01 u~ 
malad diNa..: an)' noom......ded 
lbnllaUonli _ &he _~ Of' OIl the _ of 
penona.I protec:U •• equipment aad • 
,laLemaI that the emp&o,..e baa bMa 
lnIonaed br die plaPdaD 01 &be rauJla 01 

&he m.d1ca.l..xAmbatioa and 01 aD,..-Ileal 
condltlona ralaled 10 eabnla.. trwmoUle. 
.nlhopb)'lIlte. and acUaollla expo.uR thai 
requlA furtha' uplanaUoca Of' InalmcnL Thia 
wriUeu oplnloa IIlUAl no( rewa! 8pec:inc 
flndlnp Of' d!qnoeH I&IIRl.aIad 10 npoaun 
10 ubftloc. lremollle, an&hoph,.Wle, aACl 
acUnoU ... aDd a ClOP)' oC &he ~ Dlu.at be 
prorided &0 \he aJrect.d ~ 

~~.I ' .. ,_II1II ............. .... 
'. $ I : e 

Sec. 
U_lOO &e.d pnKact .... 
1 cnc..l0 1 Bcar1Dc proC.ecUoa. 
Inl.l02 J:Jw aDd t_ ~ 
lnu~ ~ prnCac:t .... 

1.1a.H V~ 
1.Ja.JU AaJNratorr ~ 

... 104 aatet7 bda, W.u-.. aDd ~ 
rvd&. 

1 .. 106 aatet7 IMte. 
In1.101 WortlJDc O'IW or DIM' w.i«. 

• PIxUoDI of '-be UIUcI Put 1110 IICADdo 
ardI ba .. '-- JdeatlQed _ 'lClP"mble 10 
~ 

REFERENCE FlLE 

IbU01 [)eQn!tAooe a.ppIk»b'a 10 t.bM ~ 
pert. 

11nc.!" H~~ 
(a) J:mpio1eea wortJoc In a.reu 

wbere there Ia .. poalb1e dancer' of 
head lDJurJ from lmpe.ct.. or from fall
lDc or nytnC objed.a. or from e1ec:1.rical 
&hock. and bW'1lA. ah&ll be protec:tod b, 
proC.eCt1ve helmet&. 

(b' Be1meta for the prot.ecUoa of 
empJoJ'eM ap1Dat tm.p.ct and ~ 
Uoa of l...wn. and nytnc ob,Jecta ahall 
meet the ~ contaJDed In 
.A.meric&D N&tJoD&i 8tand&rda 1MCi
tut.e. ZU.I-lIM8. 8&feC.1 Requ1raDe:Dta 
for Induatri&1 Bead ProtecUoa.. 

(e) BelmeU for the bead protec:tkla 
of empIor- apoeed to h1&h voltap 
eIectl1c&l ahoclt and burna ahall ~ 
the ~1c&tJoDa cont&lned In AmeI1-
c:&Q NaUooal sreodalW ImUtute. 
~1811. 

11taI.111 a-t.c .... .",.. 
(a.) WbwnW It .. DOt teUfbJe to 

nctoce the DOLle lnela or dIu'&Uoa 01 
GPQII'''' to tbGM IP8d.tIed In Table D-z. PwmIwfb14 NoIM ~ In 

"I 
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TOXtC SUBSTANCES 

11IIto. tOOt AS8£STOa, TREMOUTE., 
AN1liOf>HYWTE. AHO ACTINOUTL 
(Sec. 1910.1001 revised by 51 FR 22733. 
June 20. 1986) 

(iI) SCoJpe and application. (1) Thil 
.eelion appliea to all occuplilional 
e"pl).u:'t!~ to nbelloll. I~molite. 
inilinphll1ile. and aClinolit~. in III 
industri~. covered by tho Occupalioll,,1 
5.1rety IIlld He.dth ACI. excepl, .. 
pruvnJ.'" ill parH"raph (1)(2) of Ihil 
llI:cliun. 

I:!) Thil secliun doe! nol apply 10 
con,lrucllon work II defllled in 29 CrR 
lY10.1:!/h}.([",posw-e to UbeltOI. 
treruolile. anthophyllite. and aClinolile 
in construcliun work i. covered by Z9 
CFR 1326.58.1' 

(ll) Definjti':Jn~ HAction I.e vel" mean. 
an airbClme concentralion of .. belloa. 
lrem..,lite. anlbophyllila!. actinalile. or a 
corubinalion of the.e mineral •• of eu 
fibter per cubic centimeter (f/cc) 01 air 
Collcul~ted a. an eight (8)-hoW' lim ... 
\\'eighled average. 

_ A.belt.o." inc1udft. chry.otile. 
amolitlt. crocidolila. tremolita a.be.toa, 
anthophyllite UbeltO" acrinolita 
.llteslOI. and any of lbese mineral. that 
hdV .. been chemically treated and/or 
a"ered. 

-i\""i.tant Secretary" mean.lbe 
AniSlanl Secretary of Labor for 
Oc;cupalionalSafely and Healtb. U.s. 
Department of Labor. or d".ignec. . 

HAUlhorizad peno~" me.ns any 
penoo aulborized by lbe employer aDd 
required by work dutiet to be preseot in 
regulated area .. 

"Directur" J1l.eana the Director of lba 
Nalionalloatitule ro~. Occupational 
~fery and Health. u.s. Departmenr 01 
Heallb and Human Service .. or 
d.esigoee. 

"Employee axPOlureH meaDl lb., 
uposure to airborna ubetto .. lremoliae. 
anlhopbyllila. acUnoUte. or a 
combination of the .. mineral. that 
would occur U lb. employee were not 
ullng relplratory ptOt.ac1iv. equipmenL 

"FiW' lIWIaDl a particulate form of 
.. beltOI. wmoUt •• anlbophyUite. or 
IIclinolile. 5 nUcomelera or longer. wilb 
a 10000th-to-di.metlr ratio 01 at leue 3 to 
1. 

"High .. mciency p&rllculate air 
(HEPA) filter" melna a filter capable of 
IrDppi,.. end relaiN", Illa •• I89.87 
percer.1 010.3 micromlttar dJilmeter 
muno-dlapcne pMtic1ea. 

"Rrl!u:illed &na M means an lire:! 
e"abli .. h~d by the employer to 
demarcale Irea~ where sirbome 
conCt.-nlraliona of "be. to .. tremolile. 
anlhophyllile. actiOfJlile. or a 
c"mbin:uion of thue miner»l. exceed. 
cr C.l:l rt' .... Jn~bly be uj)ecled 10 
e . .;ceed. the panni"ibl.eltpo,uN 1l1:l:1. 

·1'rer.lolile. anthoph~Uite. or 
nClinolite" meana th. non-.. be.tol rorm 
or thUl minllral .. and .ny of lbe.a 
mlne/'lllA Ih.t hava been chemically 
tnlllted and/or altered. 

(c) Penni$sible exposure limit (PEL). 
The employer .hlill enaun thai no 
employee! i. exposed 10 aD airborna 
concentralion of .Ibeltoa, tremoille. 
anthophyllite. actinolite. or e 
combination of lbe .. millenia 10 neesa 
o( o.Z fiber per cubic centimeter of air a. 
an eidhl (8)-hour time-weighted .".ra8e 
(TWA) a. determined by the method 
prescribed in Appendix A of thi. 
seclion. or by aD equivalent metbod 

(d) E:cpt»UI'fI monitoring.-{l) 
C~neraJ. (i) Determination. of amployee 
expo.ure ahaJl be made from breathiDtI 
lone air aample. that an repreaentative' 
of the a-bour TWA. 01 uch employee. 

(ii) Representative a-bourTWA. 
employee e.'<pos.un shan be del»nDioed 
OD the bui. of ooa or more tampl .. 
reprneatinl full-ahift expoaure. for 
each shill fur each employ .. in aach Job 
c1aaaiftcatioolD each work ..... 

(Z) Initial IIIODitonns- (I) Each 
employer wbo hal a workplace or work 
operatiou coverad by tbia .taodard. 
e:\cept u provided for in parappba 
(d)(Z)(ii) and (d)(%)(Iii) of thIa aection, 
.hall perform initial moaitorina of 
employee. who are, or may reaaonably 
~ expeclad to be axpoaed to alrboma 
concentraUoaa at or .bov. tb. IdioD 
Illvel 

(ii) Where the employar baa 
monitored altar Dec:amber 2JQ, 1_ and 
lbe mooilorina .. tia6n aU other 
requi.remeot. of thIa MCtion. tha 
employer may rely on .uch earlier 
monitoring re.ult. to .. tJafy the 
requiremaote ol.,.rqraph (d)(%)(I) of 
thia MCtioo. 

(iii) When the employer baa relled 
UpoI1 objecUve data that demonatntn 
that a.bellCMI, tramolita. antbopbyWt .. 
acunolite. or a comblnadOD of t.bae 
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min.uata i. not capabla of beinl 
rdealed In ai~rne concentration. af or 
.bove lbe acllon level under the 
upecled condilion. of proce .. ina. uac, 
or handling. then no INtUl monitorina Ia 
required. 

IJ} Muniloring!rrquflncy (periodic 
mOl/itoring) and polll!TnI. Aller tbe 
iNlial delllnnination. required by 
p41'altraph (d)(2}(i) of tAi •• ecti",n. 
'.",plal ahan be olluch frequency and 
pelh,rn aa 10 repre.ent with relllonilbl. 
accurllCY th. level. of expolw-e o( the 
employeeL 10 no cale lIhaU .lImpling be 
III inlerv:al. veatar than ai:\ m01l11u ror 
amployeel who .. axpoawa may 
rr.lOnably be roraacn to cxceec.llhe 
actic," level 

... 1 ChOII6a in InOIlilurUw frcqutflu:y. 
If either the initial or the periodic 
mooitorina required by parqraph. (d)(zJ 
and (dIl3) of tbi.a MCtion 'lAI1btia.lly 
Indicate. ~t employe a axpo.urea GN 

below the actiCio leveL the employer 
may discol:tioue the monitorina for 
tho.. employ ... whoaa axpoaure. are 
replU4lDtad by.w:h mooitoring. 

(5) A.dditional IIIDniloring. 
Notwithataodina the provi.iooa CJf 
parqraplu (d)(Z)(ii) &ad (d)(4) ot thia 
leCIioa, the employer thall io.atitute the 
expoaure moaitorina required under 
patqrapha (d)(%)(i) and (d)(3) 01 tbia 
MCtioo wbenaver I.bera ha. beeD a 
chanae in tb. produaioa, pt"OCaU. 
control equipmmt. peI'IOIU\IJ or wodt 
pnactice. lAMt may mult in Dew or 
additioaal apoawa above tbe ac1lon 
level or when the employer hu an, 
realOll to lUIp8Ct that a cbaoae lIIMy 
rnulllD Dew or additioAMJ axpo.wu 
above tha actiOG leveL 

(6) Method D/lIIonilorina. (I) AU 
aamplu taku to aatiaf,lbe mooito"", 
requiremaAta of parqrapb (d) aba11 be 
penoaal aampl .. collacted loUowiq the. 
procedu.rea .pedfilld ill Appeodix A. 

(U) AU aampI .. takaa to IIlt1aly the 
IDOoiloriDc NquirameDla of paraaraph 
(d) aha1l be Ivalu.atad uina the OSHA. 
Refareuce Method (ORM) .pecifted ill 
Appaodlx A of thIa Mdioa. or an 
eqwvaleat COWIu.n, .. thod. 

[IU) If lUI equlvaleat mathod to the 
ORM ia saed. tha employ ... aballllDlCU'8 
thet tha methad meeta tb.1oUowtoc 
criLeria.: 

(a.c:. ,.,o..100'(d)(')(6W)) 
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(A) l{eplic.al. expa.ure dilia uNd to 
... tabli.b equivalency are colJecled In 

.id .... by-.id. fi.ld and laboralory 
companIOn&; IUld 

(8) The companlOD Indicala. thai ~ 
or the aampln collected in the nnge Q.5 

to U) limn the permiaaible limit hay. aD 
accuracy nag. o( plua or miJlu. 25 
percent or the ORM re.ull. with a 95~ 
confidence levelaa demonatraled by a 
'laliatic.ally valid prolocol; and 

(C) The equivalenl method ia 
documanted and the re.ulta or the 
compariaon tutina are maintained. 

(iv) To aa~Iy the moniloril18 
requitemeoll 01 paragrapb (d) olthl. 
u.ctioo. employers mUit uae the reaultl 
or monilonn, analy.il performed by 
labantori.a whieb hay. ioJtiluacd 
qu.ality uauranca programa that include 
the eleUUlnll u prelCribed in Appendlx 
A. , 

(1) Employee notification of 
monitoring ~ults. (i) The employer 
aball. ~ithin 15 working daYI M(ler Iboe 
receipt of the relulta or any monlorina 
performed undcr the standard. notiCy the 
MlI't:ct.ed emplOyeel 01 the .. reluh. in 
writins eilber individulllly or by 
po,tinS 01 nttulta in an appropriate 
location that ia acceaaible to affectbd 
emplo)'"'' 

(ii) The written notification required 
by plAraBRph (d)(7)li) oC thia MCtion 
lhaU contain the corrective 
aClion beina takan by the employer to 
reduce employ .. expDlU1'8 to or below 
the PEL whMrever monitorins reawta 
indicali!d lhat the PEL had been 
e~ 

(e) n.,ulaltld AI1HU.-{I) , 
ullJbliJJun.nL The employer aba1I 
Hlabliab rqulated arei. wherever 
airborne concentrationa olalbe.toa. 
tremolite. anthophyllile. actinolile. or a 
combination of theM minera1a IIJ1I in 
axce .. oC the pennia.ible expo.un: limit 
prescribed to paragraph (c) oC thi. 
aectlon. . 

(2) ~marcalion. Reswaled areal 
Ihall be dell\.lll'Cated from tbe reat oC the 
workplaca in any maMer that minimiull 
the nwnber or peBaIU wbo will be 
expotcd to ube.to •• lremolite. 
anthopbyUhe. or actinolite. 

(3) Acce .... Accn. to resu1ale!d areu 
Ihall be limited to aulhomed peraooa or 
to penooa authoriz.ed by the Acl or 
rqUhlUOoa iaaued punuaDt thereto. 

(4) Prolli:JJon of lV$pirolOI'f, Eaeb 
peraon enlennllil regulilled Uta :lbilU be 
lupplied with and ~uired 10 UI8 a 
re'pirlltor. lelected in Ic:cord&nca with 
para8f'llph (g)(2) oC thil NCtiOI1. 

(5) Prohibited actillit.i~s. The employer 
.hall enlW1t thai employ.OI do DOl ellt. 
drink. Imake. chew lobacco or Sum. or 
apply cOlmt'liCl in the regul.tad 1ll1IU. 

(f) M~thods of compJionca.-{I) 
EttginHrill1l controJJI and wor/{ 
prot:tit:a (i) The eroployer &luaU 
in&tilute el1iineerina cootrola and work 
practices to reduce IlDd maintain 
employee npolW1t to or below the 
expOiun: limil preacribed in pata&nlph 
(c) oC rbil ieetlOn. el'.Cept to the exlant 
th ... 1 .uch contro .. ant not CealiblL 

(ii) Wherever the fealible engineerina 
cor.lloll and work practicel that can be 
lnaututad .... not Il&lfacleat 10 reduce 
employee expDIU1'8 to or below the 
permillible e~unt limit preacribeci in 
paragrapb (c) oC tbia MCtioa. the 
empluyer Iball UI8 them to reduce 
employee axposure to the 10weat1evel. 
achievabl. by the .. CGDtrol. and thall 
lupplemeol them b)' the UN of 
nnpirlltory protection that compU .. 
wilh the requiremenll of parapuph 1111 
oC thil wclion. 

(iii) For the roUowloa operatiODl, 
wherever Ceaaible eagi.neering controla 
and work practice. that can be 
inltiluted lAte not .umc:ieat to reduce the 
employee UPOIWW to or below the 
pe;nuasible IlXpDlunt limit preteribed in 
paragraph (e) of this aection. the 
em(lloycr Ih .. ll use them to reduce 
emploYH expuaww to or below o.s fiber 
per cubic centimet.r 01 air (o.'an lIisbt
hour time-weighted aventae) and IIu.U 
lupplament them by the UI8 of any 
cumbinatiCln of relpiratory protection 
thld complies with the requirementl 01 
p3ragraph La) or thil aectloa. work 
practices Ilad Ceaaible eD&ineuioa 
controll that will reduce employee 
AXpDlun: to or below the permi .. ibla 
I!ltpo.un: limit preacribed In paragntpb 
(l:) of thil Icction: CoUpli:18 cutoa in 
prinl3ry a:lbeltOi cemaat pipe 
mltnu{kcturing; aaodin, to primary aDd 
aecondary albello. cement Iheet 
manufacturing; arindlna In primary and 
ICcondary friction product 
manulac:turill¥= cardiaa and Ipinnlag in 
dry textile proceaael; and artadina I&Jld 
I.ruling in primaty phlilica 
manulacturina. 

REFERENCE FILE 

(jv) weal e~au.t ventilatioo. Loc.al 
exhaUiI renlliation and duat collcctiun 
IYllcm •• hllll be dl!,ianed. COlUtruct~ 
iJlllaUed. and mllinlained In accordllRCt! 
with aood practice I iUch II tbou found 
in the Americ»n Nlltiurwl Siandard 
fund'llDenlall Go\'emina the De.ian lind 
Operillion of LoatJ EJ..haUit Sy.acm .. 
ANSI ZU-1919.. 

(Io) Partlcu!ur tool I. All hand-operatcd 
and powcMperated tooll which would 
produce or releaae fibt:ra o( UbeltO" 
Ircmolite. anthophyllite. Ilctinolite. or M 
CQQlbinlotiOD or lb ... miJleraia 10 II. 10 

upote employeel to levc" in axUI. oC 
the upoaure limit preacribed in 
paragraph (e:) oC Ibia IACtiO", .uch III. 
but DUllimited 10. laW .. acorere, 
abrali\'e wheel .. and d.ri.lla, shall be 
provided with local ubeual vantilatic)a 
IYllema ""Web comply with parqraph 
(O(I}Uv) of tbia lection. 

(vi) Wet methods. Loaorar a. 
praclicable. .. betloa. tremolile. 
anthophylUte. or act1noUta aball be ' 
bllDdled. aWc.ed. applied. removed. cut. 
1COted, or otberwi .. worked 10 • wei 
ltale lutracient to prevant the emiuioa 
01 airborne fibers 10 U to axpoN 
employ ... to levela in ax.c:eu of the 
expoaure limit pracribad in para;raph 
(e) of tbia ICCtiOD. wUeaa Lba uaelu1aeaa 
oC the prod~ would be dimlni.bed 
tbarab),. 

(vii) Malariala coataialaa ubatoe. 
trerno1iaa. anthophylUta. or actiAolu. 
.bO nol be applied by .pray .. tboda.. 

(vill) Putlcular produ.cta and 
o~ratiODa. No .. bellOa cament, 1IlOl1tIr. 
coaUna. pout. plutar. or aimilar 
lII.II~riaJ COIIta.ln.ina atbalol. Inrmolite. 
GDtbopbylUaa. or ac:tiAolita aha1l be 
removed Cram bap. c:artoaa, or olbar 
CODWnera 10 which tha)' are wpped. 
without bema lither waned. or enc1u .. d, 
or vantilated 10 as to prevent efl'ectively 
the relaaM of alrboru fibers of 
llbealo .. tremolite. antbopbylUt .. 
acllooUaa. or • combiaatioa 01 the .. 
min"nI" 10 aa 10 expoM employees IQ 
l.avilla in exce .. of th. limit prncribed in 
paragrapb (c) or thia MCtiOIL 

(Ix) Cocn.".lIed air. CompC1lSNd ILlr 
.b.aU not be uaed to NmoV. aab4tlloa" 
tremolitll. anthophyllite. or aclinoU:. or 
mMteriaJa COAI.iniac .. be.lo .. tremolu .. 
anthophyllite. or actinolite. unleu the 
comp .... aed .ir ia llIIed in CODjllDClioa 
_ith a vealilatloa IYllem duiped to 
captww the dual cloud eraeled by th. 
COIDSItUa.eci air. 

{Sec.. l'lG.l00l(f)(ll(101lJ 
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(2) CIJmpllonre prn;;~nr.l. (i) Where Ihe 
FE!. i. rxl:eed~d. Ihe employer .hall 
e:aldlJli.h lind implement It wrillen 
pfO"Jam 1::1 red~ce empluyee CXpOSI!I'e 10 
C.I bdow Ihe limil by mean. of 
engmcerin& ItnJ wurt.. praclice conl~ol. 
,,~ required by parolgrHph 10(1) of thiS 
lectiGn. lind by the u.e of respiralory 
proleclion where required or permi:led 
under this .eclion. 

(Ii) SUl:h prugrclms .hall bt= reviewed 
and updaled ii' ne;:esaar)' 10 rl:n~cl 
'ignili~nl chlln~~. m rhl: ",,,lUI or Ihe 
employer'l complicncl: proSI"am. 

(iii) Wrill.!n progrclD' shall be 
lubntilled upun CI:quesl for tlxcnlLr.;alillu 
Ind copying 1o.lhe A .. ialanl SecreltAry, 
Ihe Din:clor. aCCectwd emplo)I:':' ilnd 
dasiSllAled employed repre:OCtnltlliw!s, 

(iv) The employ~ Ih:dl nul uae 
en\plu~'lIe rollition al a me,ml of 
comphan~ with the P£L. 

(a) HespiralDf)' pNtection-(l) 
Cc:n.,ro1. The employer &haU provide 
re.~j",IOC"l, and el1lure that tliey are 
w.ed. where rl:quired by lhis aeclion. 
Reipinalllrt .haU be I&Md in the 
f,)Uowing circumslances: 

(i) DurinM the inlerval necesaary 10 
inlLa1l or implement feuihle enaineerlng 
and work pnlC:lla contrall; 

(ii) In work operaUona, .uch aa 
~tenance .Dd repair aclivitir .. or 
olber activities for wbich engineerina 
lind work practice controls .re not 
Ceuible: 

(iii) In work liluatfonl when feasible 
tllljiDeerins and work practice controls 
ara DOt yet IUfficient to redut'.e expoaure 
10 or belL w Ibe expoaure limit; lind 

(iv) In aJReflleDcie .. 
(2) &spiralDr ,.Jection. (i) Whera 

relpinalora an required under lhiI 
Metion. the employer .haU .. Iact and 
provide .t DO cOat 10 the employ ... the 
.ppropriale re.pinator a. specified i4 
Tilbl. 1. The employer Ih:aU .. 1I:ct 
rcspiralora from among those jc;intly 
approved as being .cceptable for 
pr')leclion by lhoe Mine Scliety .nJ 
HlIllllh Admi4i.tralion lMSHA) and by 
the Nalionalln.litul. for OccupalillnMI 
Silfely and Health (~IOSH) W'lder Iho 
pruvi.ions of JO CFR Puc ll. 

(ii) The IImployer thall provide a 
powdreJ. lIir.punfyiRJ n: .... iralor in lieu 
of cr.}' nt:jalive pressuN n:lpirator 
lpecifittd in Tallie 1 whf'IUfv.r. 

(. \) An em~lllye. chooaea 10 usc Ihil 
f)·,,11 uf rclpiralor: and 

(8) Thi. respifillor will provide 
ild~uale proleclion to Ih. empl"yee. 

S-212 
31:8304.3 

T "JU: 1.-RESP>fIATOAT PROTECTIC»O fOil As- lu IUch Iran,lcr. ii lucb a different 
III! ST':>5. TRf~lTE. Mn.<lPttTWTE. lUtO posi:ion il cYRilable. 
ACfI .. OUfE FrOfR& (~) /lr.$J.!inJlor Iii ,.!sting. (i) TIle 

#.c.o. •• c:or...w~ 
oI.~_ 

"'-rw"~ ... ~....,.. 
Qf.~OIf 

er.Jpl~y\)r ,h.1l enlure lila I lile rf'~!)ir.tlor 
iSlued 10 Ihf' eRlplop!e uhibill Ihtl I~ast 
po".iiJle fllct:piece le.ka!:e and Ihld thlt 
fes!)iC8IUr il filled properly. 

(il) for e:och emplo=,ee we:ui.ljf 
hoi .......... II,,,. t. -- .. ~ _ nt:gillivil pressure re"pi:Ulon. r;\1~lort:f1 

I';) • ~LI. ... -- -I r~_ h I r ' th q ....... I a! p.!r Or.1I t:\ er quanlil:lIi\'e nr 
""' .. -_ ... 10 ,'« 1. ~ .. _ .~ _ (1:J"hlalive face Cillt!!IS althe lim~ of 

1:..1 & I'tu. ::: ~ -. ~ iniliai liUin" and al Itllsl every ,ilt 
_ .. _11I20 lice I Ion, ~ W1t~ _ months Ib"reIlClcr. The qualitilli\'1'! fil 

1'00. N.LJ. =. =- -.....- II!.I, may be \lsed only for lellinillhe fil 
z. -. ~ ,_ ... ~ of l:alf·n\01.k relpiraron where Ihey Olra = · _...... - permillod 10 be worn. and .haU be 

_ ....... 01 200 II t. t'uI ~ __ .. _ conducled in acconbnce with Appendix 
ce 1100II • f'E4 _ __ .. ...... c. lne lesls .hllU be uaed III .cltct 

(0. __ 200 J;.:r I. = ~ .. _ Ctlcepiecel Ihal provide the requi:l:«f 
I .. II."JQ II P£l.,_ pnu __ • ..-.. p~oll:c:tion Il' preac:ribed ia Tltbl .. L .. -c __ _ :",:, .. o;;-~ -= [h) Prolectiv. war! cJDI.~ing DI:d 

__ _. _ t'V"ipn:enl-(l) Provisiun and 1lM? II an 
- " empllJyo~ it expoNd 10 1t.bt=.los. 

..,,,. IL '-- ....... tor '"9fW ....... _ .Irt=:nolih~. anlhophyllite, Ilctinulitu. or II 
~~ = ==-::::-:: • _ combinalion of the .. minerals allowe the 
!II ,. ___ ...... ~ __ .-:_ 01 PEL. or whit ... the poaaibilily of e)e 
CJ_ .......... I Iii . th I ·"'·U m. on elUllll. e I!mp ,)yer :uw 

(.J) RaspilOlDI' program. (I) Where 
respiralury prol«tloll ia required. the 
employ"r .blll1lnaUlul •• raaplrtllOr 
f"oKf'21D in a.ccordaace with 29 CPR 
1910.134lb). ldl. (e). and (f). 

(ii) Th. emp!oy« lball permit each 
employee who u.el a fill!!r ra'l'lratGr to 
changO! the filld elauwnls whenever .D 
incn:aae in breatblnj NallUDCe is 
de:ecled and thaU main lain Ian adequate 
.uppl~ 01 mlW' elemeoll for thll 
putpole. 

(iii) Emplo~eea who wear reapinllon 
.ruul, be permllled to ldve the 
resulioll&ld am to waah their fac:ea IlRd 
reapiralor raceplec:ea whenever 
ne.: .. s.uy 10 pRvant .kin Irritation 
euocialed with reapinator use. 

(Iv) No employee .ball be a .. ,,"ed to 
t.'l.ks requl.-inallw ilia of relpiratara if. 
~:led upon hla or her molt recent 
examinatioo.. an aJI.&IDlnina phyalciao 
dltll:rm1nea that the ampl,)y .. will be 
unoblo to functioa nonnallv w ... rin. a 
I'f!lpirator. or thlll the talely or heallh III 
Ine employee or olher employ .. a will be 
impaired by Ih. UH ofa nt.pinatar. Such 
employ .. lhall be a .. iancct 10 another 
joi> or lIiven the opportunily 10 lrunal~r 
1:.1 a diff.renl poaitioa who .. dulles h. 
or Ihe it IIbl. 10 perform wilb the MJDe 

amployer. In lb. laDle .eop-aphic.ul .rea 
aud with Ih. I&DII .. niority, lllIlua. .ad 
r.l·~ of pay th. employee had lUll prWr 

provid. at DO CIlIt to the employee and 
ensure that the employ~ use. 
apprcpriate protective work elo~ 
and OqulpmeDt .ucll ... but Dot Umilt=d 
10: 

(i) Covendls or .imiLu full-body lilJork 
clothing; 

(Ii) Clove.. bead coveringa. aod root 
c:overiDaJ; and 

(iii) F.ce ahi.lda. vented soule .. or 
othfto approprial. protective equipm.=llt 
which compbea with 11V1Q.l13 uf l!lia 
PurL 

(:!) Ranova/ and IUJl'06'" (i) 11tu 
employer ahaU.naure that omployeea 
reDlOV. work clothina conlamirw!ed 
with ube.toa. tramolita. anthophyllite. 
or IIctioolite Wily lD change rooml 
provided III accordance with pu ..... ph 
(iJll) of thie aec:tioa. 

(ii) Tho employer abaU .oaun that no 
employ .. uu. contaminated work 
clnthina'ow oC the chan .. room. ax.cept 
lI:..l .. ",ploy ... authorized to do 10 Cor 
Ih. purpoae oflauodaring. maintelWlCe, 
orditpoaaL 

(Ui) Contllminated work clolhllll thaU 
be placed and .tared III eloted 
containert which prevent diapenloo of 
Ih. aabealoa, tremolite. anthophyUit .. 
aDd u.tinnlit. ouLlide the contain ..... 

(Iv) Conlainert of coal.minaled 
prolective devic'l or work clulhi.'11 

(Sec. 1 t1o..1001(11)(2)(Iw)) 
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wh ich are ;0 be IIlken oul 01 chanlj" 
room. or Ihe workploce ror deaninl!. 
maanlenance or dllPOSkl. .t:ltll bear 
I:!bcll in accord .. nce wilh puajJreph 
li112) of Hu •• ecl ion. 

Il) Clrfaning and replacement. Ii) The 
~anpluyer Ih .. U deltn. I"und",. rep;ur. or 
repl .. ce prolective clalhinK and 
cGuipment requIred by Ihi. p .. litjJruph 10 
t;I ;unlain Iheir efiechvcne ... Ttle 
empluyer .hllll flrO\'ide de::n proleclille 
ciolhlllH and equlpmenl allell:!1 Mo~d.ly 
10 each "fCeeted employee. 

(ii) Th. employer shall prohiLillhc 
rem<J\'al of asbellos. trcmolile. 
anlhor-hyUite. and aClino!ile fwm 
protecti\·c duthinll and I!qui~mclli by 
uj"""'illg or sh.king. 

(iii) laundering oC conlaminaled 
dOihina sh .. l1 b< Jone so as 10 pn: .. clIl 
the rdeale oC airborne fibera of 
Ia!lLcsloa. Ill:moLile. IInt!ioph)·llile. 
aa;l;nolile. or a cODlbinalion uC these 
cinen&la in excna oC the pt!mu::sible 
t:).poaure limit preacribed in purilgr .. ph 
(el oC this ac:Ctioln. 

(ivl Any cmployer who sives 
eon laminated clothing lu llnolher person 
ror launderinll.'llOlI ineUml .ueh periNIn 
or the requirement in paregrllp" 
(h)(llliiil or fhia aecilon to effc:clively 
prevent thit relcale or airLume fibf:rs or 
I&~hello" trel1Oolitc. anthophyllile .. 
actinolite. or a combin:.liun 01 thcse 
minerall in excesa of t~ Jkr::lis:;ible 
UPOlure UmiL 

. (\.) lbe employer shall !nlurm any 
person who laundcn or cleans 
protective clothing or equipCDf:nt 
contaminatt=d with ashes to .. tremulitc. 
anthophyllile. or actinolitl:. of the 
polenti~!ly hannlul effectl of eX;M)'ure 
to albe,to .. lremoUte. anlhuphylJile. or 
Mclinolite. 

(,·i) ContamlDAled clothing -shall be 
tran.ported in lealed impermeable baSI. 
or other cloac:d. impermeMbla coDlainera. 
and labeled in accordan~ with 
Farasrraph (j) of thil weitoo. 

(ii HY1/ient: fOCJ1ilia and protticn
(1) Chang~ IOOIM. (i) Th. employer ,holD 
provide cI.an cha .... rooma (or 
cu:plnyec. who work in areaa where 
tho:r airborne expo.un to a&beItOl, 
tremolite. anthophyllit .. actinolite. or a 
combination or the .. minereilia abo"e 
the penniuible expoaure limit. 

(ii) The employer ,hall enaure that 
change tooma are in Ilccord"n~ witb 

I 1910.14 lIe) or Ihl. part. lind alll 
ellulpped wilh 11010 .epllrale lockera or 
,IOra!!e (licililies. so ~ep.m'led II to 
prevenl conlominllf ion of the empluyec', 
Iln:el cl.Jlhes from hil prulecl;\,e work 
clothing and equipment. 

(2) Shu .... en. (i; Th~ empluyer Ihall 
ensure Ihlll emploveel who work In 
lire ... where Iheir lIirborne expo.um I, 
"lJo\'e the prrmil-isilJle expolure limit 
.h:Jw~r ill Ihc f!nd of Ihe "'ori, Ihirr. 

il;1 The ~OIr·luye=r shall provide 
,hower ("dlilies which comply with 
11!110.141(ci;(:l1 of thil p"rl. 

liii ) The em(1loycr shall en.UI'"t thlll 
I!lnlllr.)·ees who ilre rrquired In _hower 
p"rHlunl 10 par;lgr4ph (i)(2)(i) of thil 
lIeCiion rio nOllea\'~ Ihe worill'llI&:e 
we .. rinllllny c1ulhin(l or equipment worn 
durillg Ihe work shirL 

(31 Lunchl'l)c)lns. (i) The cmployer .hall 
pro\idelunchroom facilities Cur 
empioyr.el who work in are .. wh«:re 
Ih.,ir airborne exposure Is above th. 
pennissible upo,ure IimiL 

(iiI The employer ah .. n enlure th:!t . 
lunchnKlm Cacililies hll~e II p<'aiti\ e . 
prl:sllUl1!. filtered air lupply. lind inc 
readily oCCl!uible 10 employee .. 

(iii) The employer shaU enlute thllt 
employeci who work in are .. where 
their lIirl,ome exposure il .above Ihe 
~rmissiblll upolure Iimil wiUoh their 
hand. ilnd Cacci prio. to eclinK- drinking 
or lacking. 

(i\ I Th. emplu)'er Ihan CDlun tJu.t 
empluyeel do not enter lunchroom 
lacilitici with prolective work clothina 
or equipment unle .. aud.ce ubeatoa. 
trc:muhte. anthophyUile. and actinolite 
fibcera h<&ve been tt:moved from the 
c1uthinl or equipment by vaccwrjna or 
olher mcthod lhllt rernOVH duat wilhoul 
c.au:tinglhe aabelto .. lremoliie. 
anthophyllite. or uctinllJile to bt:came 
ai:bonw. 

(j) Com:nllnication of hazarrU In 
em;/u,rf'f'#-{l) K-'amin,l #iBJU. (i) 
Po:-tin,;. WliminR lilnl IhllU be provided 
And di5JiI.yed at each resulMted are .. In 
eddltion. wamina aiana thaU be POlled 
.tllUappruachea to rquJated .... a.1O 
tbal iU\ emFlofee may read the lip . 
lind '-"!I.. necessaty protective Ilepa 
bttrore enterinB th. areL 

(ii).Sign lpecificatioRa. The wam1ns 
,i£na required by paragraph UJll)(i) 01 
lhia IOCtlOD Ihull bear the roUowiol 
lnformation: 

DA~GER 
AsnESTOS 

RI:ft:RENCE FILt 

CANtER .\~O 1.Ur-;c.; DISEASE 
t-lAZ,\RO 
Al!'n IORIZED PERSONf\:£L ONLY 
F.£SPIRATORS At>;O PROTECTI"'-!:: 
CLOTHING 
ARE REQUIRED IN TillS AREA 

(iiil Wt:ere minerlib in Ih4! rrsulllh!d 
.. reu are onlt tremolilo!. anthoph)·lIile or 
IIcllnol;I~. Iho Ilmplu)'er mlly replace Ihe= 
teml ··",l>t:!lI"'·· wllh 1~1l appn:priale 
minenll 03n ... 

IZI "·omillg labels. IiI ubt:linH' 
Warniniliahel, ,h.,11 be .. fiixed to .. II 
n1W mulerilols. miAlurel. Icrap. w"lte. 
dthris. itnd olher preduGts conl .. ining 
aslll!slo •• h,.mo!jJp.. anlhophyllilc. or 
Ilclinnlile libcl:!. :lr 10 Iheir con tiline ..... 

(iiI li.lIel .pc:cifiCJiliona. n .• lubel. 
shall comply wilh the rcquirements of ~ 
CFR 1910.1200(0 of OSHA', Ha%4tlJ 
Communiell.ic;n It;lndard. aed ,hall 
itlrJudc tlte tllllowins inform:.ti"n: 

U/\.~C;ER 

Cu~'·AJ!l.:S ASBFSTOS FlBERS 
A VOID CRU.11NC OUST 
C.'\SCF.R A.~O LUNC OISF.A5E 
11AZJ\JUl 

liii) Whc,. minerell to he l .. belec.l1l11: 
nnlv In:molite. IlnthophyUite. or 
acHnuJile.lhe emplll-,~r may n:placc thl! 
ta:rm "ubeatol·· with the a"propri.,te 
min!:!" .. 1 nlime. 

(3) Material ~rl:ly data ShHtII. 
F.mploycn who are maniafacluren ur 
io.purtera alubello" lremoUt .. 
ltnlhaj)hyllite. or actinolite or a.beatoa. 
trc:loClJitC. IAnmophyllite. or ectionlite 
products 1;hi.1l comply with the 
requirem'!nta regilldins development 01 
IIUIlerilLl s:;lety data .heets .. apecified 
in 29 CFR IV1o.12OO(g) or OSHA'I 
... z:ud ColNDunication llaDdatd. 
except .. provided by p .... sreph (il(.) u( 
thia ~c1ioo. 

(4, The provlliona Cor labela required 
by paragraph 01(%) or lew material .. Iety 
dlAtlA .bee .. requinrd by paregnapb (j)(3) 
do ant apply where: 

(il Aabntoe. tremollte. anlhophyllU ... 
or actinolite fibera have been modified 
by a bc.Inding a..,.l. CCMtm,. bind8r. or 
other material provided that the 
manurlaClurer can demonst,.t. that 
dll~. IIny rell&onably lores.teable uM, 

[lee. 1110.1001 Ul( 4)(1)) 
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h.tndlinl!, ~lor~jI~ . dispo~al. prnr.·,:<i,,~ . 
or Ir;",~porl:>l i on, no airborne 
conccnlrallon, 'lr r,l'er~ 01 uhCSluII, 
Ir"!Oolile. anlhophrllilc, aClinolile. :.r H 

eOntimlUlion ollh'!,!! mincrulJ in Cllr."~,. 
or Il:e "elion le\'el will be rclt!Js,.d or 

lii)l\slle:.lol. Irr:molile, .. nlhoph}·lIi!~, 
4c:lOohle, or it cumbination of Ihese 
mlO~r"!I is pre~cnl in .. produci in 
cO:lc~ntralionl leu than O,l'l1.. 

IS) £:lIplurec information olld 
lrolill·n~. (i) The em~loyer .ha!1 in::lilul/! 
it Irllininll program (or 31J em"l'l,c':l 
who ate !!xposed 10 airborne 
Cunc!!nln.lions \,f ubesto:o. trcmolilt:. 
IUl\n"ph~· lI i le. IJLlinolile. or II 
combinalion of Ihese mincrllil III or 
above Ih,. ;,,:lIon le\ 1:1 enlure Iheir 
pllttidp"Iion in Ihe plogr.un. 

(ii) '·r-.. ininillihiilll be provided prior lu 
or III Ihe lime of inili,,1 ulianment lind 
III h~":lI IIn.:u"I:)' Ihereilfler. 

liii' The Ir.ioins program Ihllll be 
clmducled in a mantlcr which the 
I!mploree is able 10 undersland. The 
emplo},er sh.1I enaure Ihat each 
employee il in'<.rnned of Ihe followin,: 

(A) The health errect auodated with 
albeltos. trell'Kilile. anthophylUte. or 
actinolit. exPOlure; 

(8) The relationahJp betw8eO 1lD0kina 
and exPOlwe to albeltos. Il'eIDoU&e. 
anthophyllite. and acliDaUte in 
producill8lW18 cancar: 

(C) The quantity. location. manner 01 
UN. rele .... aad Itorase of .. beltO" 
tremolite. anthophylUt .. or actinolit .. 
and tha lpedic oature oC operationl 
which could relult in expoawe to 
aabelto .. tremolite. anthophyUite.or 
actinolite; 

(01 The engineering controla and work 
ilraclicel auociatad. with the 
employ .. '1 job aalignment: 

(E) The lpacific procedurel 
implemented tq protect employeel from 
expolure to .. bato .. tremolite. 
anthophyllite. or actiaolile. luch al 
appropriate work ·praclic:ea. emeraency 
and dean-up procedure .. and penonal 
protective equipment to be u.aed; 

(F) The pwpoae. propel UN. and 
limitationa of relpiraton and protecUve 
dothins; 

(e) The purpose and a deaaiption or 
the medical Iwveillanca program 
required by parasrap~ (1) oC thll lection; 

(H) A review or Ihil ltandard. 
including appendices. 

(ivJ ACCUI 10 informalion and 
I",ining malerials. 

IA) The employer shall make a copy 
of Ihi •• Iandard and ita appeodicaa 
readily available without cOil to aU 
aHecled employees. 

IB) The employer Ihall p~vide. upon 
requul. all maleriall relaliRa to the 
employee information aad lraining 
program 10 the Alliltant Secretai)' and 
Ihe Iraining program to the ANiatant 
Secrelary and the Director. 

(k) HOU$eicetlping. (1) Alliurfaces 
shall be maintained aa (ree al 
practicable of aCCWDulationa oC dual. 
and waale conlairons a.bealoa. 
tremolile. anlhopbyllita. or actinolite. 

(2) All Ipilla and ludden raleaau 01 
mlilerial containina UbeltOS. lremolite. 
IInthophyllite. or actinolite IIWl be 
cleaned up al loon al pouible. 

(J) Surface. contaminated with 
ubeSlOI. ~molite. anthophyllite. or 
actinolite ~y not be cleaned by the uaa 
oC compressed air. 
r .. ) VIlCUwniJIa, HEPA-rutered 

vllcuwniDs equipmeot ahall be uaed for 
vacuuming. The equipment aba11 be uaed 
and emptied in a manner which 
minimizel the reentry 01 albelto.. 
Iremolit .. anthophyllite. or adiaolite 
into the workplace. 

(5) Shoveling. dry IweepiDa MDd dry 
delUl'up oC aabelto .. tremolite. 
anthophyllit .. or actinolita may be uaed· 
only where vacuumin.and/or wet 
cl.eilnins are not feaaibl .. . 

(6) Waite diapoaal. Wut .. acrap. 
debris. baas. contaiDera. equipment. and 
dothins cootaminated with Ubeltoa. 
tremolite. anthophyllite. or acdaoUte 
conaiped lor diapoaal. ahall be· 
collected and diapoaed of in aealed 
impermeable bap. or other c:loaed. 
iDlpanneableconbUDenL 

(I) MediCtll .UlWiJJanc.-{l) 
C~neroJ.-(i) Employ .. covered. nae 
employ.r I~U INtitute a medical 
lurveillance prop-am for aU employeee 
who ara or will be expoMCl to airborne 
concentrationa of flbera of ube.toe. 
tremolite. anthophyllite. actinolite. or a 
combination of the .. mineraJa at or 
above the action level 
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(ii) i:JtaminoLion by 0 p/Jy~icion. (A) 
The employu .hall enlure that all 
medica' examiMlionl and procedurel 
are perfonned by or Wider lhe 
lupervilioo DC a lIcen.ed phyaicJan. and 
.haU be provided without COlt to the 
employee and at a raaaoMble li:ne end 
P'iilca. 

(S) ~raona other than IiceMed 
phYlicians. who administer tha 
pulmonary functiOD testing required by 
thi. aection. Ih&ll complete a training 
COW'M in Ipitometry .ponlOred by .0 
appropriale academic or profeuiona.! 
inslilution. 

(2) Prwp/ocem.nt e.'tominouons. (i) 
BeCorw an employee il auiped to an 
occupalJoD upoaed to airborne 
conc:enrralJOna oJ albeltoe. lremolite. 
anthophyllite. or actiaolite fibcn. a 
preplacement medic:al examinatioo ahall 
be provided or mads available by the 
employer. 

(11) Such namio-dOD &haD Iadude. 81 
a 1IliJUmum. • IUCUcal and work hiatory: 
A complete phyaJ.c:aleumlnat1oD 01 ;,11 
Iy.tama with emphuia OR th. 
reapiratory I,.tam. the cardiOYuaalu 
IYltem and dlaadq tract; compJ.tioD 
or tha reapiratory diMue ataodardized 
quealloDaain ill Appudix D. Put 1; • 
cheat roatpDosram (poilerioHDterior 
14x17lncbuJ; pWmGILUJ Iuac:tion lesta 
to iDclude forcecl vital capacity (FVC) 
and forced axplratory volume at 1 
aecood (FEY •• ); aDd AllY additioDal 
teata dMmad appropriate by the 
ax-mlniD, pbyaidaD.lnterpretatioll and 
clauificatiOD of cbeat roeotpaosrama 
lhall be conducted ill aa:orda.ace wi'" 
AppndixE. 

(3) Peri«Jic emmiMUDM. (I) Periodic: 
medlcal ex.aminatiooa aball be made 
available uu:wa1Jy. . 
. (U) lhe acope of the medical 
uamiutioo ahal1 be In c:oolormaace 
with the protocol ntabUabed ID 
parapiib (1)(2){1i). excopt that the 
freqUCDCY of c:ba\ roentaeoosrama ahall 
be coodl&Cted ill accordanc:8 wi'" T~b1e 
2. and th8 abbreviated llaadardiz.ed 
queltioaoa.ire contained ill Appeadix 0. 
Put Z. abaU be .dmin.iaaered to the 
employef' 
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(4) Tennination of emp/oymf'nt 
examination •. (i) The employer shall 
provide, or make Ivailable, • 
iermination oC employment medical 
examinalion Cor any employee who h81 
been expo.ed to airborne 
concentrations of fibera of a,bestol, 
tremolile, anthophyllile, actinolite. or • 
combination of the.e mineral. at or 
1lbove the action level, . 

(ii) Th. medical examinalioD Ihall be 
In accordance with Ibe requiremenlJ oC 
Ibe periodJc examinations Itlpulated in 
paragraph (1)(3) of Ibi ... ection. and ,h:lll 
be giveD withiD 30 cale:1dar daYI before 
or aCter the date oC termination 01 
employmenL 

(5) R«enl t:."(arrUnotioru. No medical 
examination it required oC eny 
employee. if adequate record. Ihow that 
Ihe 'employ" haa beeD examined in 
accordance wilb anv of the Preced.i.oll 
p .... srapha I(I)(lHI)(4)J wiihlD the PAllt 
1 year period. 

(6J Information provided to tit. 
phy.ician. Th •• mployer aball provlae 
the CoUowinS inCormatlon to the 
e.umi.aing phYlicfan: 

(i) A copy of thil stuciard ud 
Appendicel 0 and E. 

(il) A dncription oC Ibe affected 
employee'l dutiea ae they rel&t. to the 
employee'l .Xpo'urL 

(iii) Th. emploY"'1 repreHDtetive 
expo lura I.vel or uticipa,ed .xpo.ura 
leveL 

(iv) A deacription or eny penonal 
protectlv. and rnpiratory equipment 
uaed or to be uad. 

(v) Information Crom pnrvloUi medical 
examlnatioDl of the affecled employee 
that la not olberwt .. availabl. to lb. 
exami"inl phyaician. 

(7) Phy.ician'. wn'Uen opiniolL (I) The 
employer aban obtain a written aisntrd 
opinion from the examinins phyaiclan. 
Thla wrillen opinion .han conlain the 
result. oC the medical examinatioD and 
.hall Include: 

(A) The phYliclan'1 opinion a. to 
whether Ibe employee haa any delected 
medical conditionl that would place the 
employee at an ineresled ri.1t oC 
material health impairment from 
expo.ure to IIbe.tol. tremolite, 
.nthophyllife, or actinolite; 

(BJ Any recommended limitationl on 
lb. employe. or upon the uae of 
pelSOnal prolectiv. equiPlDIDt aucb u 
clothinli or f'C!'pireton; and 

(C) A .tatement that the employee baa 
been informed by the pbYliciu oC the 
re.ulta of the medical examination aDd 
of any medical conditiOQI reaulq from 
a,halo-. tremolite. uthophyWte. or 
actinolite IXpo.ure tbat req"lre further 
axplanation or treatmllDL 

(ii) The employer lhalllnalnlct th. 
phYllcian not to reveal iD the writtea 
opinion siven to the employer lpeeific: 
6ndlnga or dlesnolH unrelated to 
occupational expoaure to ubeat.,.. 
tremolite; anthophyllite. or adiDoUte. 

(iii) The employer ahalJ provide a 
copy oC Ih. phYllcJan'1 writtea opialoa 
to th. arrected employ .. wlthJn 30 day. 
from ita receipL 

(m) Recol'rlUepi,.,.-{l) Expo.ure 
I1II1G.uremenls. (i) The employ .. ahaIl 
keep u accurat. record oC all 
mea.uremeal. taken to moa.ltor 
amployee IXpo.ura 10 ube.to-. 
tremolite, anthophylUt .. or acUnoUt. u 
preacribed in parapph (d) 01 thla 
aecUoQ. 

(U) nu. record Ihalllncluda at leut 
the followlns informatloa: . 

(A) Th. date of meuurement; 
(8) The operetJon inyolvtns expoaure 

to a.be.tol. tremollt., anthopbyWt .. or 
actinolite which ia beiDa monitored: 

(C) Sampllns and analytical methocla 
used and evld.nce of tbeJr accurac:y; 

(D) Number, duratioa. ud rault. of 
IImple. taken; 

(E) Type oC respiratory protec:tlve 
devices worn. IC any; aod 

(p) Name. 1Od.1 aecurity number and 
IXpo'Ul"e oC lb •• mployea WhOM 
u.poau.re are ~Dted. 

REFERENCE FILE 

(iii) The employer .hall mainlain thl. 
record Cor atlelll Ibirty (30) yean, iD 
accordance with 29 CfR 1911l.2O. 

(2) ObjectivlI dala lor IIxempted 
OptifOtiOtu. (i) Where lb. procallina. 
UN, or handlina oC prodUCli mad. from 
or containing .. be.tOI. tremolile. 
anthophyllite, or acllnoUt. I. exempted 
from olher requiremenll oC Ihl' .. cllon 
under plraaraph (d)(2)(iii) of Ibl. 
.ectlon. Ihe employer Ih.1l ealabU.b .nd 
maiDlain an a'XUrate record of objective 
data re.lonably reUtrd upon in aupport 
of Ibe exemption. 

(ii) The record .baU iDclude .tlea.t 
the CoUowins: 

(A) Th. product quaUCyinl for 
.xamption; 

(B) The 1Ourc:a of the objecUv. dab: 
(C) Th. teatiq protocol reaulta of 

tutma. and/or analYIII of the materW 
Cor the rele ... of a.belto-. tremoUt .. 
anthopbyWte. or actinolite: 

(0) A dnc:ript1oo of the operadon 
exempted aDd how the data IUPport the 
exemption; and 

(E) Other data relnut to the 
operationa. matuialJ. proceuiaa. or 
employee expo.urea covered by the 
exempticm. 

(iii) Th. employ.r lbaU m.alDtaia thfa 
record Cor the duration of the employer'. 
reliance uponlUCh objedJv. data. 

Neee.-TbeIlDJlloJw IDa, uUbalba ..mcaa 
01 coapNat CM'pIdzadoal auda IIIDduatrJ 
tnde.-..doaI ud emp&u,.. ueodallaaa 
10 maiatlla the I'ICXIIda nquired br this 
1ICllOQ. 

(3) Medical .untliUanc& (i) The 
employ ... abaU .. tabUah and maiDtaiQ 
u accurat. record lor each employ .. 
lubjed to medical eurveillaDce by 
parqrapb (1)(1)(1) or thia Mclioa. In . 
accord.aoce with 21 CfR IV1Q.20. 

(U) Tbe record lball include at leut 
the roUowiaa inlonnation:. . 

(A) Th. name and aoc:tal MCUdlJ 
DW!lb. of the .mployee; 

(B) Pbyaidu'a writtea opinloac 
(C) ADy employ ... medical complalDta 

ralated to axpoaure to ubatoe. 
tremolite. uthopbyWte. or acUnollte; 
and 

(0) A copy 01 the inlonaatioa 
provided to the phy.iciu u requind ." 
paralflpb (I)(G) ofthla aec:tJOQ. 

(Iii) Th. employer thaU IIQ.IUN that 
th1a record Ia lDI.iot.iDad for the 
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duration or employment plu. thirty lJO) 
yeal'1l. in accordwlce wIth Z9 CFR 
191Q.2D, 

(4) Training, The employer ahaU 
main lain aU employee trainina recorda 
for ooe (1) year beyond the 1881 dale oC 
employmenl of Ihat employee, 

(5) Avallabilily, Ii) The employer. 
upoo wrillen reque.t. .haU make aU 
recorda required 10 be maintained by 
thi. aeclioo available 10 Ihe AI.iatanl 
SecreI8l}' and the Direclor Cor 
examination and copying. 

(ii) The employer. upon requnt .haU 
make any expolure record. required by 
paragraph (m)(l) oC!hi. MCtlon 
available Cor examinalion and coPyilll 
10 affecled emptoyee .. lormer 
employeel. delignaled repreMnlativea 
and the .-.slillanl Secrelary. in 
accordance with Z9 CfR 1910.20 (aHe) 
and IiHi). 

(iii) The employer. upon requOlt. ahaU 
make employee medical recorda 
required by paragrapb (m)(Z) of thi. 
MClion available Cor examination and 
copyina to the aub;ect employee, 10 
anyone b .. Yina the apacific wrillen 
conaent of the aubiect employee. and the 
Alaiatant Secretary, in accorduC8 witb 
Z9 01t lQ1Il.2O. 

(6) Ttutufer of 1'«0ttU. (I) lbe 
employer .hall comply with the 
requiremenla coocemina IranICer of 
recorda Nt forth ill 29 CFR 191Q.2O(b). 

(ii) Whenever the employer ceasea to 
do buaine .. and there la no lua:esaor 
employer to receive and I?taill the 
recorda lor the pretcribed period, the 
employer aball notify the Dlrec10r at 
It!aat90 daya prior to diapo .. l oC recorda 
and, upon request, tranamil them to Ihe 
Director. 

" 
(n) ObHrvation of monilDring-{l) 

Employee oburvation. The employlt' 
shall provide a~ected employ"a or 
their dealgnated' repre.enlaUvea an 
opportunity to observe any monltoriq 
of employee expo.uta to aabeatoa, 
b'emolite, anthophyWte. or actinolite 
conducted in accordance with 
pan .... ~ (d) of tbJa aection. , 

(Z) ObulYation plOClldura.. When 
oblervatien of the moa.itoriq oC 
employee expo lure to ub .. toa, 
tremolita, aathophyllile. or ectinolite 
nqui.rn entry inlO all ana where the 
UN 01 prolectlve clothina or .quipment 
ia required. the observer ahall be 
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provided wilh and be reqwred 10 u.e 
.uch clolhilll and equipmenl and .hall 
comply with all oth ... applicable Neety 
and health proceduraL 

(D) Dol~~l) EfTltCtivtl dol •. Thll 
Ilandilrd Ihall become eCfective July 21. 
1986. The requiremenll of the .. be.IO. 
standard iuued in June 1912 (:11 FR 
11318), II amended. and publi.hed in Z9 
CFR 1910.1001 (1965) remain in eCfect 
unlil compliance i. achieved with the 
pantllel proviliona of thi. Itandard. 

(2) Sian· up daln All obliaaliona 01 
!hil lllUldard commence on th. eflective 
da III IIJI.cept al Callow.: 

(i) Exp08&U'e mon.itorul8. Inltial 
monitoring required by paragraph (d)(2) 
oC thi. aeclion shall be completed u 
.oon II poaaible but no laler than 
Oclober 20, 1986. 

(ii) Regulal«l Q/"ItCJS. Rqulatad are.1 
required to be .It.bllahed by paraaraph 
(e) oC thia section u a rault oC initial 
monitorina lhall be Nt up U IOOIl al 
pouible aCter the n.u1ta of that 
monitorina are mown and DDt later than 
November 17, lU8IL 

(iii) /lftpiralDly prollclion. 
Reepiratory protection required by 
paragraph lid of th18 aecnon thall be 
provided II lOOn u pouible but no 
lilter Ihan aha foUowina lChedule: 

(A) Employeea whose trhourTWA 
exposure eJtCeeda 1 fiben/c:c-July Z1. 
1986. 

(8) Employee. WbOM &-bourTWA 
expoaure exceeda the PEL but I, leu 
Ihan 1 Cibetl/~ov.mber 17,1981. 

(C) Powered a~purilyina mpiratOl'S 
provided tIIlder parasnph {J)(%J(iil
JanU8l}' 18. 1987. 

(iv) Hygiene GIld /uncllroom fad/ilia. 
Con.trw:tiClll plana for chanaerooma. 
Ihowen.lavetorie .. and lunchroom 
facililies Ihall be completed no later 
Ihan January 10. 1811: and th ... 
Cilcilitiel lhaU be conatructed and ill UN 
nn laler than July 20. 11N17. However, if 
II pari of Ibe compliance plan It II 
predicted by an indepecideGt 
eDaineerilll f&l1ll thAt ~.Iaeerin8 
conlrol. and won praclica,wW reduce 
expoluteS below lbe permiuible 
expo.un limit by July 20, 1-. for 
afCected employ .... then auch facilltlea 
need not be completed unli11 year alter 
Ihe enaioeerina coalrOla are completed. 
if IUch conlrol. have DOt 10 ract 
IUcceeded in nducloa expoaun to 
below the permiaaibla .xpoaun limlL 
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(v) Emplo)'ee inlormolion ond 
trainillg, Employe~ infonn<ltion and 
training required by p .. falVaph IiI(SI 01 
Ihi. lection ,han he pr~vidt!d II soon II 
pOllible bUI no lliter than October 20. 
1986. 

(vi) M~dical surv~iJJanc~. Medical 
eXliminationl required by pilraeraph (1) 
of Ihis leclion .hall be provided at lOOn 
u. pOllible bUI no Iiller Ihan No\'ember 
17.1986. 

(vii) ClJmpliance Pl'01:ro:n. Wrillcn 
CLlmpliance proBrarna required by 
parilgrllph 10(2) of thi. leClion as a 
."Iult oC inilial monitorina ahall be 
compleled lind availabla lllr inapt!cllon 
and copyiog al lOOn II possible but no 
later than July ZO. 1981. 

(viii) M~thlXh of compJiGllce. The 
engineerilll and work praclice controll 
as required by parasraph (C)(l) shall be 
imph:mcnlld al lOOn al possible but no 
I.der than July 20, 1988. 

(P) Appendices-(I) Appendicel A. C. 
D. and E to th.ia aection ~n incorporated 
III part of th.ia aection and the conlenta 
ot-the .. Appendices are ID&DdatOry 

(1) Appendicel B, F, C and H to thia 
aection are informatiOllal and are not 
intended to create any additional 
obiiaelioRi not otherwiae impoaed or to 
detract (rom any exillina obliaalioR&. 

Appeidla A .. S WlA.1OR-OMa • ( PI w..... M,.d""" 
l1Iia aaandalOry appudix .pear_ the 

procedure rOC' ualpiaa air _PJH rOl' 
• .-tOl, aramouae. ulhopilyWae. &lid 
adiDoUl. &lid .pecifia quality .CODInII 
procedua IIw _I be Impl_1eII br 
Io&bcntoriet per{oraiDl the a .. lylia. The 
_PUaI &lid analybcal -aIwIda dncribed 
below nprnalthe .~Ia 01 the avai!.bIe 
IDOniIDriaa _tbociI (Illda .. the NIOSH 74011 _tbad, wbida OSHA GIGIidtn to be 
_tiallO adaine adeq ..... -.ploy. 
•• poawe ...allona, wbi.Ie aUowlq 
..ploy ... 10 ... _tbode tbal .... alructy 
"~b&ieMcl withla their cqUliulionL All 
_~ wIao .... requind 10 eoadaacl air 
monilGriq -s.r panpph (f) ollhe 
.1aJIdard .... requind to .liliu ualytical 
laboratodea thet _ tbU proc:adunt. OC' .. 
.qWYlItAl _tbad. for callectiDa UMI anaI,...-.-,. 
S4tnplini GIld ~ ProadIuw 

L Tbe _PUq IDIdIua for ail'_pIa 
a!w1I be IIIi.ud caDIIIoN aa&ar 61..,. 
IDCGIbna.. 1'bae eIaalI be clnipalcd by the 
.....LKtww .. 1MIi1lbie rOC' ubealol, 
tn.oli" aaabopbyWae. &lid actiAoIi .. 
CIMaA~ See below rOC' 1'ljectia11 ol blttAka. 
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duralion of rmploymenl plul thirty (301 
yca",. in accordwlce With zg CFR 
191o.2D. 

("I Training. The employer &hall 
mainlall1 all employee training recorda 
for oDe (11 year beyond the lUI dale 01 
employmenl of Ihal employee. 

(5) AvailabililY. (i) The employer. 
upon wrillen requeal. ahaU make all 
recorda reqwred 10 be maintained by 
lhil section available to Ihe Auiatant 
Secrelary and the Director for 
examination and copying. 

(ii) The employer. upon requelt Ihall 
make any expolure recorda reqwred by 
paragrlph (mill) oC WI uclion 
available (or u.anlinalion and copying 
10 alCecled empioyee .. Carmer 
employeel. delignaled repreMnlativea 
• nd the Anialant Secretary. in 
.ccordance with zg CFR 1910.20 (.H-) 
and liHi). 

(iii) Th_ employer. upon requelt. .ball 
m.aJr.e employee medical recorda 
reqwred by paraGraph (m)(2) of thia 
aection available for examination and 
copy ina to the .ubject.mployee. to 
anyone hdving the .pecific written 
cOlllent of the "lbject employee. and the 
A.-i.tant Secretary. in acxotda.nca with 
Z9 O'R 11110.20. 

(6) TlUlI$fer 0/ recorrb. (1) lb. 
employer .hall comply with the 
NtqWrementl coocunina tranaCer oC 
recorda Nt Corth iD 29 O'R 191Q.2.O(h). 

(ii) Whenever tho employer ceaeel to 
do buaine •• and there b no .ucceaaor 
employer to receive and retaiD the 
recorda Cor tho prelaibed period. the 
employer .hall nolify the Director at 
l~a.1 90 daya prior to diapoul oC recorda 
and. upon request. tranamit them to Ihe 
Director. 

(n) Oburvatian ofmonilorin6-{l) 
EmploYH oiJurvolion. Th. omployar 
ah.aU provide affected employ ... or 
their dealgnated repreaentative. an 
opportunity to observe any monitoring 
of .mployee expoaure to a.be.toa. 
tremolite. anthophyUUe. or actinolit. 
conducted in accordance with 
paresraph (d) of W. uction. 

(2) Oburvation procadurn. Wh.n 
oblervation of tho monitoriDa DC 
emploYH expoaure to a.be.tOl, 
tremolite. anthopbyllite. or ectinolit. 
reqWre •• ntry into aD area whore the 
UN of protective clothina or equipment 
ia required. the obaerver ah&ll be 
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prOVided with and be reqwred 10 u.e 
.uch clolhing and equipmeot and .hall 
comply wilh all olher applicable .. rely 
and health procedure .. 

(0) Date.t-{l) E/Teclivt! dott!. Thl. 
Iland .. ro .hall become eCfective July 21. 
1966. The requiremenll of the Slbe.to. 
Itandard illued in June 1972 (:11 FR 
113181 . .. amended. and publi.hed in Z8 
CFR 1910.1001 (1985) remein in eCfect 
until complianco i. achioved with the 
pan.llel provi.iona oC W, .tandatd. 

(2) Start· up date£. All obUgationa oC 
thil allUldard CODU'Oeoce on the oCCective 
dale IIXcept 81 Collowa: 

(i) Exposure monitorUw. InItial 
monitoring reqwred by paragrapb (d)(2) 
oC thi. section sh.1l be completed .. 
loon •• pouible but no leter than 
October 20, 1986. 

(ii) Re,u/aled at'fHU.. Resulated are .. 
required to be •• a.bU.b.ed by parqrapb 
(e) of thil aeclion u a ruult oC initial 
monitoring lhall be Nt up U lOOn a. 
pollible after the ,..ulll of that 
monitoring are knowu and DDt let., than 
November 17. 1~ 

(iii) Re.piratory prolM:Uon. 
Reepiratory protectioo required by 
p.ragraph (Kl oC thb Metion ahall be 
pro\"ided as lOOn u pouibl. but no 
Iilter than the following lChedule: 

(A) Employee. whoae a.hourTWA 
exposure exceeds % fiban/c:c-July Z1. 
19Bd. 

(8) Employees WhOM a.hourTWA 
expoaure exceeds tha PEL but b Ie .. 
than Z Ciben/co-November 17. 1986.. 

(C) Powered ail'-purifyinll re.piratotl 
provided under paragraph (a)(2)(ii)
January 16, 1981. 

(iv) Hygiene GIld lunchroom faciliua.. 
Con.truction plana Cor duulaerooma. 
ahowera.levatorie .. and lunchroom 
Cacilities Ihall be colDplated no let ... 
than Janu.ry Ie. 1817: and th ... 
CilciliUe. thaU be conatructod and iD u .. 
no later than July 20, 1887. How.v .... it 
a. part oC the compliance plan It b 
predicted by an independent 
engineerina farm that enlinecrina 
contrala and work practices.will reduc:.e 
expo.wu below the pumiuibl. 
OXPOlure IUnit by July 20, 1_ (or 
af(ected employee .. then aucb Cacilllin 
need not be completed until 1 year alter 
the enpneerina controla are completed. 
if IUch control. have not In Cact 
IUcceeded in nducll1l expoaure to 
below the permiaaible e"poaure limlL 
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(v) Employee in{ormolion and 
troinillg. Employee infonnillion and 
Iraininll required by p"rollV.ph (ill51 of 
Ihil lection ,hall be prOlvido!d II lOon II 
pOllible bUI no Ililer Ihan Oclober 20, 
1966. 

(vi) Medical surv~jJJonce. Medical 
examinationl required by pilrascaph (1) 
oC Ihi. aection shall be provided U lOOn 
III pouiblo but no Illter than NO\'ember 
17. 1986. 

(vii) C&Jmpliance plOl:ra:n. Written 
compliance programa required by 
paragrllph (n(2) of thi •• ~ction as a 
"'Iult oC inilial monitorina .holll be 
completed Ilnd available (or inapt!ction 
and copyioa II loon II possible but no 
later than July 20. 1981. 

(viii) Methods of compJiGllce. Tho 
ensineerina and work praclice control • 
as required by parasraph (n(l) shall be 
impl~mented a. lOOn a. pOSllible but no 
I .. ter than July 20, 1988. 

(P) Appendius. (1) Appendice. A. C. 
D. and £ to thi. aection are incorporated 
11. part of thi.a aection and the contenll 
or-thelle Appendices are mandatory 

(Z) Appendice. B. P. C and H to thi. 
aectioa are Lnlormational and are Dot 
intended to create any additional 
oblijatioDi not otherwiae impoled or to 
detract (rom any exi.tina obliaationa. 

AppeMia A .. S WIO.1GeI-OMa ' 5 IiiiCII 
.... h d ,f'·d'''' 

lbia IIWIdalory .ppudiJl.pecU .... the 
procecb&re for aoaJpiAa air _pin ror 
llbealoe. lntmolill. aalhoplayUite. &ad 
aeliDalil. and .pacifi .. quality coatnll 
proc:edurn tbat mutt be Iml'1e-ted by 
l.&boratori .. per{onDiDl the .... Iy. The 
_pliDl &ad .nalyucal nwtboda dncribed 
below r.praeut \he .lemnu 01 \he .vailable 
monilOriDt _1IIode (Ada •• \he NIOSH 1400 
_lbodl wbida OSHA CIIC1&idua to be 
_tia1to eclaine edequala employ .. 
.xpoI!IN eoaItoMa wIWe eUowilli 
_ploy.n to UN _lboda lbat ..... lnady 
.. .. bliabed wilhUa \hair OI1aai&alionl. All 
_~ wbo .... requind 10 coad&ad air 
monitortn, -W puap-apJ! If) ollhe 
.laDdarcI aN requind 10 llliliu aoaJytical 
IabonlorMllhal _ tbie procedure. ar U 
equivaIeAa _iliad. far calleaiAa &all 
anaIrziallUIpIa. 

SG.rnpliJtI ODd AIttJJytjaJJ I'rot:edww 
L n. _PUq IDIdJwa ror.ir _pin 

aIwII be IDiMd CIIUW- ...., fih ... 
IIICIIIIbta-. n- IbII be dftipalcd by the 
maauLactUIW .. auiuble rar ubaloe. 
1remGlite. ulbopbyllite. aad .c&iooIile 
CDUllIiq. See beJow rar njKbaa of bL.AIu. 

[s.c. 1110...1001. A41P .ala At 
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2. The prelerTYd wllec"on device .boll be 
Ihe z.s·mm dl .. meler cnulle wllh an open· 
I~ced !l().mm ulanaion cowL Th, l1·mm 
c.ouell' may be UMd If necealAry bul only iI 
wnllen juaulialion for Ih, nnd 10 UM the 
37·mm liller caatell. accom~ruea the .ampla 
~,ulla III Ih. employee', CXPOIWW InOnilOnna 
recDrd. 

3. All air now tile behveen 0.$ iller/min 
.nd 2.5Iilen/min ,hall be N:lecl4Hi fot Iha z.s. 
mrn cal .. II •• If Ih. l7'mm Calwll. il UHd. an 
air now ,ale belwHn 1liler/nlln alld U 
lilen/min ,hall be ael'!cll:d. 

•. Where poaalble. a ,u!licienl .it volume 
for nch lit IAmple .hull he collected 10 yield 
belwren 100 .nd 1.300 liu~ pcr aquue 
millimeter on the membnne IiIlet. If • filt" 
dancn. in ~ppaar.nca or if 100 .. dUll i. aceD 

on Ih, IiIler. Il HCOnd .. mpl. ,hell be 
.1.nC"d.. 

5. Ship Itt. Mmpl .. 10 • "sid conlainer 
With .urncienl IMclUnl m.tcnalto pmenl 
di,lodlinl Iha collecled fiben. P.ckjn~ 
malenallhal hal a hip "Iectro.lalic charac 
on il •• utface Ic ..... xpanded poly.lyrcna) 
cannol be uaed bccaUIC .uch m.lari.1 caD 
caUA loaa of fibert 10 the .idee of the 
cauelle. . 

a. CAlibra.e a.ch penonal Mlllplin. pump 
before and .rter UH wilh I ntprnenLlti". 
filler CA ... lla In.llliled belw"n tha ptlmp 
.nd Ihe c.llhtillion devices. 

7. Penonal sample •• haU be laken in the 
-brcaINn, IOM- ollhe employee li .. ~ 
alladH!d 10 tW ncar the coll.r or 1apc:1 near 
Iha woner'l face). 

a. Fiber counll ahaU be made by poeil;,;e 
phllle conI,.. .. uaina • miaoacope with III • 
10 10 X .ycpi~ and. 40 10 .s X objective 
fat. 10lallll.Sllificalioa olapprolliDl<llely 400 
X .nd I .. umerical Ipcn~ of 0.85 to 0.7~ 
The nil ICOpe .haU liso be filled with I 
green M blue filter. 

9. the miaoacope .baU be lilled wilh a 
W .. IIOII·8cckell eyepiCClltalicula calibraled 
ror a field di .... elar 01100 naicromel~ ( + I 
-Z lDicromcletl). 

10. The ph ..... hin delection Iimil of the 
mi~ .hall be aboull dqraa 
me .. wwd uaiDl the HSE pha .. ,hift 1 .. 1 .1.,,
Ilt oullined below. 

L Place the lal ,lida on Ih. lllicroac.ope 
.1 ... and canl., it under Ih« ph, .. objective. 

b. Brina the blocU oC IfOOved line, into 
loc" .. 

Noea.-The .Iide con.i.l. of lC'YSa Nt. of 
p-ooved Un .. (ca. :zo IlIOOV". 10 .ach blockl 
in dnc:endinl onter oC riaibillly f~ .... 1 to 
7. MYm belna the 1 ... 1 vllibl •• Th' 
rcquiremmla for .. be. to .. ll'emolile. 
anthophyllile. and 'ctlaolila counlinl 'nt th'l 
lha aaic:roecope optica mU81 _In lbe 
VOOYCd lin •• In Nt 3 completely. althoulh 
lbey QUI)' appaar aomewh.1 falat. aDd Ihal 
the IfOOved linn in _I. II and 7 mual be 
inviaiblL Sel •• and S DlUit be .11.a.1 

p .. l1 iilllly VI1IIJ/e but molY V"f)· a/ichlir in 
villbilily bellO/un micro,cn~ •. A micro.cupe 
Ih .. 1 11111 to nll:cl IheN: rcq:.iremenl. holl 
ellher 100 low or 100 high ~ re.olullon 10 be 
used lor .. bello •• lremolila. .nthophyllilf!. 
and achnolih: counlina. 

c. U Ih. im"ge delenotllin. clean and 
"dju'l Ih. mi.:ro,co~ opllca. If Ihl probllm 
perli,t .. con~ull Ih. micro.copa 
manufaclwwr. • 

11. E.1ch lei of .ampln lal.en willlncJude 
10 pt!rcenl bl .. nb Of a IllinimWII 01 z bl.nk .. 
The bl~nk result. sh.U be aver'led and 
JubltlCled from Iha .nalylic.1 mwl. beforw 
rt'purllnl. Any IMmple. reprcMnled by • 
blr.;;k having a fiber COWlI in .xec .. of 7 
liben/loo lield. sh .. 11 be ",j«led. 

12. The Mmple •• hall be mOWlled by the 
;acelone/lriacelin m«lbod or a _thod wiLb 
an equi .... l.nl ind •• 01 nlraclloR and almllar 
clllnl,. 

13. Obaetve lbe lollowinl COWlIlnI rut... 
a. Counl only fiben equello M loPJIll' &ban 

S micromelers. M.aal&l'll Itt. I«nall. 01 aaned 
fiben alona the aarve.. 

b. Counl all partida .... betIDe. lreroolil .. 
IlRlbophyUile. Ind acllDolile thaI ba"e a 
Iml,b-Io-widlh nllo (aapect ratiol 013:1 M .,...IIf'. 

Co Fibct-a Iyin, mUrely wilhlo lhe boundaty 
of Ih, Wallon-8eckc1l plicul. flold .haU 
receive, counl 01 1. fjbert croeUnl the 
bound.ry onca. bavin, one end withilllhl 
circle. ahllU rotai". the counl 01_ half (V.). 
110 1101 count anJ liber thai CIUMftI the 
AflIllcul, boundarJ _ tlwn oaea. it.jed 
lind do nol counllllJ other fi!'n .". 
Ihough theJ m.r be viaibla oullide the 
iJ1Idicule arca. 

d. Counl bundl .. of nben .. one fiber 
unle .. individual fiben CIID be ldendfied by 
obaeninl both ead. oI.a Individual fit-. 

a. Covnl OIIOUp .,allc:ule rlClda 10 yield 100 
liben. Counl a rniDmum or 20 Seidl; .top 
counlinl al 100 fieldJ reaardlcea olliber 
counL 

14. Blind rccounta thall be conducted al the 
tile of 10 percenL 

Quality (;Qntra/ Proc«Jurc. 
1. loltllwboralury prop1IlD. Each IabotlllCIfY 

"ndlM each compaoy with _ IbaD one 
Illicroecopi.1 coualina alIda .haU HLlbli.h a 
IlaU.UcaUy dc-iaalld quallly a .. _ 
pfOltllllllnvolvina bl1acl rKOQIIta and 
campan.o ... belw~ microecopia .. to 
mORlIM the vllriabiUty of COUIllinl by .. ch 
microacopl.1 and be'-II mlcroecDplata. IA • 
company wllh more than _ labonlory. the 
prosrem .halllndude alliabonloriet aod 
.hllll alao ."aluaLl the labona~ 
laboralory variability. 

1. lnlc:riaboralCIfY pnIIn& Each labontoey 
analpinl a.be.toe.Ir«JnOlita, anthopbyWLa. 
aDd actinolite aamplaa for CXIIIlpIianCll 

REFERENCE FILE 

drlcnnin.tioa .b.1I implemrnt .11 
Inlcrl. I)QtIlory qu.llty ... \&nIna ptoCI'aJIl 

Ihill u • mllllmum inclu.Ju participelion of 
:.t leu I two othllt indcvcndenllabo,..tori ... 
E.tcb l~bo",lory .haU pertici~l. in round 
rubiD l..una allelll DI\CII .... ry • moathe 
wilh .11 ... 1 aU the olber I.bor.lori .. 10 il. 
lnlerl.boralOl)' qua Illy ... wance &roup. Ea.ch 
I .. bunlory .... U.ubaUl .lId •• lyplcaJ oItta 
CIW1) woR load f~ UH In th .. PfUItI"" The 
round rabiD .haU be d •• igoed and mutt. 
aulyud ulna .ppropri.la .taliltical 
methodology. 

3. All individual. performina .. be.1oa, 
lremolile. anthophyllila •• nd aClinoUI. 
an.ly.i. mual hne laken tha NIOSH cduIM 
for .amplina and ."aluetina airborne 
•• be,loe, IrclDOllI ... nlhophyllile. aod 
acllooilla du.1 M an cquaJivalanl COI&I'M. 

4. Whea Ihe UN of difTenml mJaoacopce 
coolrlbui .. 10 dlUlltcfIC.H belwnn COWl"" 
and I.ban",n ... lhe .ffld 01 the dlCf_at 
mJcroecope .hell be .".h.aled .nd lbe 
IDICl'OICOpI ahaU be replaced. II MCIUUJ. 

So Cumlal rceutle olthne quality 
III1I1t11DCe JIIOItIDII .haU be poelad ill "cia 
Iaboralory 10 beD the "iaoac:opi'" 
laIonned. 

A,....u.. ... S U1&Ji8O\-DaI·n .. 
PI : j-I_~n-a... 
AAihopII)'W&e. aad AdiIaoIAI. Sam"" ... 
AAalyaia N_ Ma"d'IDIJ 

Thil appcndi. conLai", • delailed 
procadure for a.unplinc aDd analyala and 
iAcludM tt-e crilical ae-ta ..,.afied .. 
Appead1Jc A.. Employera .... DOt raqulnd to 
11M Ihia pcocedura. but 1IM1"" required 10 
11M Appaadla It. 1M purpoM 01 Appendill8 
II 10 provide • detailed .Iap-b,...cp .... pUoi 
.ad analy. procedu.ra thel caafonna 10 lbe 
de_ta epcci6ecI ill Appeadht A. Soce lbia 
pnx;edure IUr a1Io I!andardiu the analy. 
and reduce variebilily. OSHA ,ftCOUnIpI 
aroploycra 10 aM tN. appeadill. 

~ Tremoli~. Mthaphyllile. and 
I.ctinolite Samp/in, and AnoIf»i6 Method 

Teclmlque: MiClOKOPY. Ph ... Contrut 
ARldy .. : Fibcn (nw.nuaJ COWlI) . 
Sample Preparation: Acetone/triacetin 

method 
Calibration: Pba .... hln cioteclion limit 

.bout :I dewee. . 
&1\IIe: 100 10 1300 ntMln/aun I ruter ..... 
Eatimaaleci limit or deltteUon: 7 nben/ 

rnm a filler .i'll 
Sampler: Filter (0.1-1.% UID mixed 

c:elluloec: eater membrane. Z5-rnm 
dlameill') 

Flow nell!: o.s 1/mln to 2.5 1/min (ZS-mm 
c:aueUe) 1.0 l/min 10 %.5 1/miD (37-
mra c:uaeU.e) 

(s.c. 1'10.1001. Appendbr 8) I. 



f U1.IC ::iUt:l::iTANCES 

5.lmple volume: Adju£1 10 oblain 100 10 
1300 fibers/mm a 

~lupmenl; Rouline 
Sample 'IKbilily: Indefinile 
8:anl(l: 1~ of adlllpies [nunimum Z) 
Slandard analytical error: 0.25. 

Apphabllily: The working range I. Q..02 rl 
te (1Q2()..L air a4mplr.)lu 1.:loS rJcc 1400-{. a., 
• .ample I. The method &i VCI lID In dell or 
.Ilbom.e a.kalo" lremolil .. anthophyllil •• 
and aCllnulil. ribera but may be UMd rew 
olb., mal.na" auth .. Ciliroua Ilau b, 
IANrllna aWlable p4t.m.lcn inlo the 
eoununa NI ... Th. IMlhod do .. 001 
ilirreruu.l. belween ubellO" Jremolil .. 
anlhnphyllil" .nd .elinolila and "th., rlben. 
Iube.IO" IreGlohl ••• nlbuphyllil" .nd 
.C:11IIOIile fiben lea. than c:a. IUS lUll 

diam.lar wall nol be dl.lecled by thia _Ihud. 
Inl.rfwrenc:n: Ally olhar airborn. fib.r mwy 

inl.rf .... alnc:a all ~nicl •• IOaeliDlllhe 
couoUIII cril.ri ...... counled.. ChIIiDlika 
putlcl •• lDay .ppe.r fi~ Hilh I."el, 01 
nonlibroua dual pllrliclc, mll,Y ub.a&re liba ... 
In th. n.ld of view and r.iM the d.lection 
IimiL 

R .. pn1&: 1. AUlo"" 1. Trtac.Jio (a1ycarol 
Iri.alal." raqeAl .,..d. 

Special pracaliliona: AaIOaa" M 

uu.maly Oammable liquid .ad pracaliliona 
mual b. Lakao 0001 10 ipula IL HuliDa of 
.tatoo. mual be don. iD • yaaUI.lad 
laboralorj hima hood uaiDa a flamel .... 
.park-&.. b •• 1101UQ. 

Equ.i~t 1. Colleclioo d..,icc %S-aw 
auan. with 50-_ ol.naiDa cowl with 
c:aUIIloM .. Ier ruler. o.a IQ U _ pore liu 
&Ad b.u;lwp pad. 

No&c AAalpa ... pr .. aalaliq fill .... lor 
raber Iwdr.arowwl belora 11M atId diacard the 
ru ... Lol tI_ thao 5 fiben/100 1i.1da .... 
IDIWl. 

1. Pwnooal MIOpliAa pump. IP"HI ... tIwl or 
eqlllito Q.1 L1mio. wilb fluibl. COIlIlCLiDa 
Ilibina. 

1. Mic:roac.opa. ph ... COOtral1. with .... 0 
or bill. rul ..... 10 tOX .y.pleca. and 40 10 4SX 
pb ... objeclive (total maanilicaliOll a tOOX; 
OllllUlric:al apanww .... il.66 10 Q.7$.. 
~ SUdea. pua. ,1naI ... froeted. pre-d .. aned. 

2S • 7$ IIUIl. 
$.. Coy.,. 'lip-. ;S • Z5 mm. DO. 1 ~ .w ... 

otherwiM .pacirled by III&croecupe 
m.oWaclwwr. 

L ICnir .. No. 1 1UlJic:al II .. L tun.d bla&da. 
7. TwlCS.lR. 
L f1uk.. Cuth-Iypa. lnaw..led Deck. 2!10 10 

500 mL I with tinala-holed Nbb.r Itopper and· 
.Ibow-jolnled al .. , Ilibina. II 10 U a:m lonaJ. 

JJ. Holpl.I ••• parlL·rre ••• lirriflllyp8t 
baaluli auntie: or infr.red Lamp and 
an&(p\Ilic .limlr. 

lQ. S),riAp. hypod.l'1Dic. with u..,.qe 
neodle. 

11 . Cr.lu:u1e. Wlllton·8K.t.cll I)'Pc: ",,·ith 100 
um di .. mrl~r areul..,. field al tha apccuncn 
pl .. n" 100("n - Q.0078.S mm ·).IT~ C-22j. 

Nol •. -lhe gr'licul. I' CUAlom·madc rew 
1:;'II:h mlCf'Oacopa. 

1:' tlSE/NPL plw .. conlrllMlle.1 .lid .. 
~r~ll 

13. Telucupc:. ocul;u- pb .... riol c:enlc:rina. 
14. Sh.se aucromelar ID.Ol IND diwaaiocu}. 

S .. mplanl 

t. C .. li~r8Ie ellch (Mraon.l uml'liiol pump 
with. repn:aenl.live lamplar iD lioL 

Z. FUleR the NItIplar 10 the worir.a"llapal 
"' cloe" AI pollible 10 lha wewker', DIOIith. 
Rflmon Ihl! lOp coYer rfOal the .nd ollha 
e .. ..,1 uleruion (upeD r.u) and onenl Illc. 
down. Wrap the joint belWHfllha .. lead., 
.nd Ihe monilor·, body With ahrinla. I.pa 10 
prl:velll .. ir ICII~" 

l. Suhmil .1 1 ... 1 Iwo blllnk,(ot 1~ of th. 
1011.1 '.m"I .... which."., i.,.ra.l.rl ror.K.b 
act or _pic .. Ramove the ape Ctoaa the 
fi.:ld blllllk CUNltn aod 1101"1 the CIIp'!Iad 
uuaUq iD • cleM.,... (bel or baa) dvriDl 
th. aamplina j)*riod. Raplac. the c:a iN La the 
"uaU .. whaa aamplina ie complalad. 
~ Sampl. al Q.1 LIM or arulet. Do Dol 

..teed 1 DIIIOlaJ dual LoadiOC 00 the fil ..... 
Adju,. aamplinl now ...... Q ILlmin). and 
lima 10 prodlic:& • fiber danaily. E (rabe ... / 
_al. 01100 10 1300 nbera"D·13.I5X1~ 10 
S X loa fibara par zs..- Cllw with .Uacliy. 
c:olleclion are. (A.-3&$ _'1/ lor oplilDula 
COWlWla precWOII (_ .lap n below). 
~1c:u1a1a the IlliAilDIUIl aamplilll Wu. 
'-(miDI .1 the aclLoa lenl (_IWI of 
the CWl'Cnl ,Iandanl). L (f/ecl 01 the nbrov.a 
.aroaoI bcioc -pIad: 

$.. Itlmove the Raid moNtor a' the tad aI 
"IIIPlinc. raplec. the pleille lOp COY., .Dd 
ameli .nd "P" &ad Ilore the lIloNlor. 

a. Ship Iba _pia ill a riaid c:oaJalAer 
wilh ",fTldaal paciUoa _lIrial 10 prrtaM 
JoIIllinl or daIIlq8. 

No&a.-Do ooluaa poly.1ynIM lOUD La the 
.hippilll c:ooLaiDar bec:a1lM a1.leclrollaW: 
lorcca whic:b may CAIIM Aber 10M froaa th. 
umpler flllar. 
Sampla PreparallOll 

NoM.-Th« ot.jed Ie to prodIICI_pIM 
wilh • amoolh (non-srainyl ba~ La • 
lDedilllll witb • raCractive lode. equal 10 or 
Ie .. thaa U8. The _thod below c.oIlapaee 
the (jlt.r for aaai.u locuaiDa and pcoducaa 
perman.nl 111011011 wbich .... 11&01111 ror 
qUlllily conlrol and Inlwbo ... tury 
companlOI\. Olher IROUJIlina lechniq~ 
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meehnR Ilia HbOve enlena may .Lao be uled. 
• • 11 •• Ih. nonpermAnenl field mOllnllnl 
h:chllique ua.a:d iD P • CAM 2lQ. 

7. Enaura Ib.1I Ih. al ..... Iidc:a .nd coYer 
alilM .,. rtH or du.1 and fiben. 

L Plata .0 10 00 ml or acelon. inlo II CIIJ.b. 
Iype n.ak. SlOp per Ih. nuk with. ainll .. 
hoi. Nbber 'Iopper throul" which. llua 
IIlLe nl .. nda $ 10 a em inlO lha nuL ., be 
purtioo or the IWas IUb. th .. 1 .lUII tha lop "f 
Ih •• Ioppar 1110 10 em) ia benl downwllt'd in 
an elbow Ih .. 1 mila" .. 0 ""lIl' or UI 10 JO 
dcareu wilh Ihe horilAlnllL 

8.I'IIiCA the n:.aIt in a .tlrrilll hOlpl.l. or 
wrap in • bUlinl manll •. Heallh •• ulon. 
".,dll8Uy lu il. lioilinl ",mper.llIt. (a. sa 
'C:j. 

Cautloa,-Tha "alon. Yllpot mval b. 
I"Rllrllad In • vllnul .. lad rwo. hood ."" .. , 

. lrom .11 open n.maa ;and .~"' IQW'Ce:t. 

Alt.talll. ballliDa malbllda c:an b. 111M!. 
"royidioa IW opun n..1II. cw apaR. .... 
pn:acDL 

10. Mounl either the whol ... lIlpfc fill ... or 
• wedge cuI froCD th. _pie fill., OQ • c1eao 
at ... alida. 

"" CIII wedae, of c:a. 25 pucanl 01 the fill« 
orca with • c:urvad-blede .... IIWJic:al Jr.ojr. 
uainc • rocIr..inilDOI1oD tu pRY.DI learioc-

b. latloc;w Ih. filler 4t "".:.J,c". J .... , .Wn up. r.o 
Ih .. &Iida. SI~Iic 11.:clri&.:.lI)· will uau .. a; ..... :.p 
11101 fill.:r 011 Ihe ,lid. IIRlii il i. clO!lIru:l. 

t. Hold I"" &b ... lid .... pponir.;1II.c fill:r 
ilrl'lraxinllllt!ly 1 to Z COl rrom th. ,I",. IUM 
Vtr1 W!lr.re I'u: IIeelolle YKpnr i. cscaplnl 
rmm Ih. ha~led OilliL The lIalllln. y;apor 
11r::1It."\ .huu!.! c.wae a c:ocdeotDlion .pol on 
I~.'" alnl tlide ca. Z 10 3 em 10 diamcl~r. Mov. 
1/·,. tl.ua alitl-: 'lCIIl!r i."\ tha vapor ,lrelllL Th. 
Iill.r ahculd clNr iD Z to $ aec. II the filler 
I.wls. .Jislnrta. or is IIlh_i,. :enderod 
~"'I .. l'~ IIII!' II.).,.,r alrCOlRl is ~:ut>.lbly nul 
alton" elWllih. ~;""'Iy wi,", lhe ""Il .. l 
vert '"Ilh Iiiall. 10 pn!Verlt Iiqlo;c! aCl!loIM 
.!I !PJlln~ 01110 lhe fill.r. 

d. U,lnl lhe hypodermic '!l/rtnp willa. u
JO. •• :II'" Medic. pl"r.e 1 It) Z dr.lpa 01 tri~OIlin 
\/0 Ihe mItt. wnlly IIl'Y" .. clean %S-mlll 
~ .. ;uo l;Olyer alip du"'lt oato the r:ll ... ., • 
::It:chl :&II"'~ 10 rNIK. La,. pou:bi1ily of 
tormiua bllbblte .. 11 too IIliotDy bubblei fann or 
In. _unl of triac:aliD i. iIuIIO"icimt. the 
c:u,· .. r.up IILIY,*"_ del.daecl wilhio • ,_ 
h,,::ra. . 

~. Glue Ih. """"'~ 01 the alYer &lip IQ the 
1I:~q alMJa 1Il1in1 • la-.qll8r IK ~I puliaA. 

~I cloarilll " ,10)\11. the slide 
pra.""rt.li.uo ul", Le h~"loN un • lM.tpwle 
/1ut!~~ lempeRWre:;O "CI raN 15 ruin 10 
b..~I.n during. COlllllinll flUy pro.;ead 
inlr.lI,cii"I.ly .lIer cleariD~ Ind mflunlinl .... 
c:um"I~led. 

[s.c. 1110..1001, AppendbI a) 
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C .. ,h'lr.,tlUl ... nd Qu..tJlly Cull:,.,; 

11. uhbra.,on of Ihe W .. llon ·lkdlell 
" ..... <:"Ie. The d'ilmcler. d./mml. u( Ih .. 
tlf<:ul.Jr c<luRllO'1i ./"/1;0 "nd Ihe diJe di.lmelcr 
",~h' Oc JI',..:u·ied .. hrn ur.lcl·n~ tho! 
!I.:.IIIcu!e. 

d . InJeri .. n!' h ... I"hl" sr.licu!e lOll) Ina 
.. , ~ p,ece .. nd fucu.a 110 Ihi! Ihe gr .. licuIe line. 
•• " .r .. ul' .nd cle~r. 

b. Sci Ihe ~ppNpri"le inlcrpul',lI .. r;
JI»I"n~ .nd. I( ilpplic.ebl •• re:M.!llh. 
bl,,·,.:uI., h~ilJ ilJjulimenl10 lh"l In. 
"'''I<0llir .. li"n ",milln. CUllllanL 

ro. In~l .. il 1!I.e .w lu ~~ :.c ph;&u object.i .. e. 
tL l'l.ce .. ~1"lIc olic'umeltr 00 lho! 

1n1l.:·uloCUlIC uLlcel »1"iI" iII1d fuau Ihe 
m:o:ros.:ope .. n Ihe IlnaJu .. le lices. 

e. M"j~uI" Ihl: m ... m i(lcd ;>nd Icnl/lh. 
L.I::IIIIJ. u~;,,"lhl! sl:1I:" n&icruOl"I"r. 

(. Relit" •• Ihe arillie,,/c frum Ihe 
ml<:rultCupe und m .. ",ure ils .. elu.&1 Kl'ld 
lenilih. ~(lIIml. Thi. ".n bell be 
')':l:oAlpli~hcd by usilll a "."e finN ",ilb 
vemierL 

,. CollcuIale Ihr cirele w.n:o!ler. d.(mm~ fOl' 
Ihe Wltlton·B./Uf\1I @,alieule: 

~D 
.1,. .. ---

L. 

£IwnpI.L-U L. .;. 106 WD. L. - Z.93 nun 
.nJ 0 .. 100 UIJl., Ihen de - Z.71 mm. 

b. Check th. fitW di..metou. D/lu:c:epa..bl. 
r"lIlI. 100 _ :t: Z _Iwilb II IUse 
mic:rum.lar ujk)II rwc.eil'l ullbe Jll'alicu.le (rDCft 
lhc maAuiadl&l"rr. Delolmllne fillid arr .. 
(n&rol"l. 

lZ. MicrolCQpe adi"'lmenll. Fo/!ow lb. 
mllnul .. Cll&t'llr·1 ilU;lI\ICliunli ilnd ;olIO Ib. 
(ollowinlF 

• . Adjual Ibe I!.hl ao",..,c (ur ,"cn 
U!uminatioQ aeron Ih. li.,Jd o( "il'" iI' Ih~ 
cord":l.~r in .. 

NoCa.-Kuillc:r i1!umiDIIliun I. pntf""rxi. 
whe.·e av.il.bl •• 

h. Focul OQ Ih. JNU1icuL..!. m.olerillllo be 
n-uocd. .-

c. Malw sura Ih.1I IIw lidd iri, I. in fOOl.l, 
CilII.ued on lb. s.mpl .. and op«n only 
eno"'" '0 (wi), iUuminille Ih' field o( view. 

d. U .. the IclelCQpe ocular .upplied by Iha 
manulaclurer ID el1ll11'11 1b"1 the p!\aee riIIp 
(.&RAub, dia"""BJIl aad pha ..... hillin. 
.. t..nlo,n"I.'" conc:.aolrir:. . 

13. o.:d. Ih. pha_abif, d"'ladlc:G limil of 
Ihe mlaoecope periu.iio:ally. 

e. Remuv, Iha HS£/SPl. ph ... conln •• 
le.1 .liJe rrom ill .hippill8 conh.wr and 
eenler il unJer Ihe pbese obiecliv .. 

b. Bruut \be bloch of JIfOo ... d linea inlo 
(u':WI. 

No(a.-Tbe .Iide conai.11 or ~'eD ~ta of 
aruc.vu I~ 2.LIIlrou., •• 10 ,edt bloclt/lo 
,J"»cr.nJ ... ,, order of .. 1.lh,lal)' from 'olta 1 107. 
The nrqulI'CD\enli for (Qunu", .Jr' lh". Ih. 
ml.:N~pe apltc. mlUl "'lui", Iha aroo ... d 
loll" In ~I .l cum~I&:I.ly. 1I11!1ouah Ibe)' llUty 
'r'pc,,~ .<In.t!",h,,1 r~.:\ .... nd lh .. 1 Ihe JII'OO".,d 
11I&.tI~ in feb d 10 7 mual be invilib/ •. St,. 4 
..ml 5 nWi' b<t .. I kUI patltalll' vi~ul .. bUI 
"'.) "oIry ~illhlly U) Y i~lbwl)' belween 
microacopel. A .llIuuscupe wh,,;h ( .. ill 10 
rn~1 Iho= .. NqulRlUo:nl. Iwa lilher IOU low or 
1.)0 hl'lh II reaolulian 10 be uaad (~.abftIOl, 
u'Im..lile •• nlllo~hyll!l" InJ .&:1&0a)1&1II 
r.o·Jt:!II'II· 

c. IC Ib, image qUiOIiIj' dc,enol .. lc .. dean 
Ih, micrusccpe ol'lic.e ~nd. iI Ih. prulll .. m 
f.!tsllii. COIbuh the DlIC:ruacope 
DlilOufaclurer. 

14. Qu"lily cUlllrol uf fiber L'OIUlt&. 
a. PreJUttlt Ill..! cuun. fi.ld bllllllu .. 10", 

wilh I~ field Nmples, lWp.lrt the COo&411 no 
e • .:h bl~ c.lc:ul .. I. the lIICea 01 tha field 
blan1 r..ounl •• nd .Ublra'" this valllll from 
'ilch a;uupla C:OIlAI bdon NpwUol the 
reJUltL . 

Ncq L-ll1. identil), 0I1ha bLlaJr. f&llen 
ahould bit I&lIUolwn ID the CoOWIIU unell .U 
ctlunl. haw .. bc..'t!n c:ompJet.d. 

Nelle 2: lla fwld bluk )'ic:lJa fiber c:ounca 
~'I"" than 7 iiberw/lOO n.1da. rep.lC1 
puMible eoo&l&lIlillaUCIA o( 1M IoImp/ ... 

b. Periunu bJi&ld rec.MlDli by .!w a;,wa 
COllAltlr on 10 percen. of fi:ten COIlA'-cl 
(./ide. rellibeled by a pcrwa olhlt theA tbe 
COllAlllr). 

15. U .. Ibe foUowin ..... 10 de ..... 
wh.:her a p..ir of c:oualll OQ &be .... fii .. 
sh"uIJ be l'IIj.Kted beo:allM ol pouibIe ~ 
lbia ."'lillll'; ulinw ... the CiIM&Dl.IaI 
repeoalabili.)' .1 .bot ~~ c:oafIdeIIce lnaL 
DWCllr.i Ihlt IIMIIIpla iI the diffanau balwMA 
the two Ca)UIl" euncia V7(F)I,. wbere 
P .... Vft .. ae 0( the lwo fiber aMIIlla aad 
.. ~rel.&!ille slaadard cLtviM./OQ, whidl abou1cI 
be d.rived by each J.bx-.. cory b;&MIl 011 
bialoric.el ;n.bOtlM dal&L. 

Not&.-li .. p.lir 01 COUIlI.Ila N;.u.d .e • 
"",,,101 thialHC. rec:owl1 &be rem.ini", 
_pIaa io the ... aDd .... the li0ii-'; COC&AIe 
'"liAI' the fll1l' COIIIIt&. DlKud ..u Njec:&acl 
JNlir'rd (Q1lAt.. • 

18. EnroU eada new COWIIer III a araiaJn. 
cour.., th •• campara pedo~ 01 
c:nunl"n on a "U..I), of IoImpIua ~ th1a 
pl'OCCJurr.. 

NoIa.-TII en'UN aoocI reprodudbllUy. all 
t.bocitCOriH .", • ..,cd In ubaloa. INm.olita. 
unlhophyllile •• nd .. clinoille CUllAliq .... 
rcquiNd 10 p .. rticJ~l. ill &be l'nlflci.ncy 
AIwJ~'liCMI Te~linIIPAT) Prop1uD and ahouIJ 
Nulinely participlla wllh other ubnloe. 
wrna)/i.e •• nlhopb),lIil" aDd adlllolil. liber 

REFERENCE FILE 

a"unllnlll .. bontlori~1 In 1.''10 ' .. Lh .. n,je of liellJ 
I"mpln 10 camp.,'! perfurYPiOnc.a u( COWlI.f'I, 

M .... utVl1Ienl 

11. PI.ca Ib ... Iid, on Ih, mecl>.oil'ul 11:.&4:. 
o( Ih, c.ehbr.I,J aucroecope wllh 'ba canl .... 
of Ihe fill .. , uu&.l., Iha abjo:eu ... len •. r~u. 
lhe micro5COpII on the pl.na o( Ih. filtu • 

la. Rqul..rly check phaM-rina oIlilRA.enl 
and !CoWer IlIlIIIIitwlion. 

11l The foUowinlllra tha counlinl Nt": 
a. COWlI aul)' fiben lonaer Ilwn 5 lUlL 

Md.u,. Iha lell8lh o( QIt\.c:d li~ra ,Ionl lb. 
C\InIe. 

b. (Aun. only nbotn wilb a/enllb·.o-widlb 
nlia rquallo or enilier Ibaa 3:1. 

c. For fiben .h.1. crou the bound. I')' uf Iha 
F-1Ic:ule liahJ. do lb. (otiowinlr. 

L CoUllI,n), fiber lonller tha S um 1n.1 Ii" 
anlirely wilhin lb, ,",ticul. area. 

Z. Counl a' '" liber an)' fibolr wilb nnl)' on. 
.ad Iyinl wilbia Ihe .... 1I~11a ~raL 

3. Da oul COIlAI a"y fiber Iha. c:rcllea Ihe 
arut.icWe bou.odary more than OAC&. 

4. Reject aDd do DOl COUllI "U oth~ ... li~ra.· 
d. CouDI bI&IIdIee off&ben •• one fiber 

UA.Ieae indivldu.al fiben CIIII tw ilJeGlified by 
obaanriaa both mda 0( • fiber. 

.. Count -uah pticWe field, 10 yiald 100 
fibua. CoUllI • aWUmUIII 0120 GaJda. Stop •• 
100 ftelda repn1I.ne ol fiber coUllL 

lO. Start CCNAIini lrora _ ead ollbelileer 
end prop.e eJoa •• ndlall1a.e 10 &be other 
and. IIUh aid_ up 01 do_ 011 11M fiJ.er. and 
coallAuoe Ira the ,.".,.. dinclloa. Satlecl fM:1d.a 
NDdoialy b, IooIWac .w.)' '"- &be .yapiece 
brially while advancilla tbe ....... aln! .... 
WbeD .. aaIomente CG\IVI c:a. ~ 01_ 
01 che field olNW. njec& 11M ftald aDd .. bact 
aootber. Do DOt repoct NIec*d fteIda Ira .be 
DlIIDbu oIlulallielda CDUDIed. 

Note.-W .... CDUDdaa • ReW. CIOftli.ulou,Jy 
aceD • nap ol focal pIuee by aaovtaa lbe' 
line focaaa bob 10 dated "'7 8M flben 
which have become eIPbedded Ira dae fIJI •• 
The amall-1l1amea.. flben wiU be very (ainl 
bill .... aQ Iaaponant coalributiOlllo the IDlaJ 
CllMlAL 

CaJcuJallGu 
%I. CaJaaJale aDd npart fiber daelly _ 

the IlIIer.K (flban/_a); by d1W1iaa tbe 
IOtaI fiber COUll&' P: a1aua 11M ... Reid 
bIaAIr. COUIIt. B. by tbe IWIIIW ol rtclda. a: 
uwllha a.Id ...... ,.. (CLOO7M _, for a 
property caUbntecl Wall_klLeu 
., .. IicWa): 

• P-8, 
11 - -- liberal_a 

(D)lAc) 

(s.c. 1110.1001. Aft! •• lIb a) 
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"1.2_ C"I(:..I .. I£ ;h .. ~O",:.C'nlnIlOn. C '£'(;CI . .. 
Iou.!~ .n II:" •• , ''''Uto. auml'led. V ILl. u'lna 
!he al'CCllvC cu'!""hon u". cr 'h. iIIlL.l. A. 
I:la.\ mm' ru • .I 1:'-mm fIIl",': 

C _ ,r:II.\1:1 

VI 111"1 
NOla.-P£rlt.J,fI,!I)· d,,,d. ;"nd ;,dj .... 1 In. 

, ':., .. £ n( 1\.,. ,r 1I'!\:l;h"ry. 

.\ppenclill. C 10 11910.IOOI-<l1W1i~ti\·. and 
QII ... li~tiv •• ' .. 1 .. li.11 Pruud .. nr
M.wialGly 

Q .... lil.li". til Tu4 ProloKOla 

I. I.llwllyllkclo,," J'ruIUCu/. 

A. Odor Thrcahuld Sr.rn:nina 

I. 'f1Ircr 1·lilcr NI;",a j.n ..,ilh 1IIr.lallida 
le;;- ~I .. .on or .~11 j .. ,..) iln: n:ljllitcd. 
~ Od""'£rcu ..... Ier '''.a. dj~h; iet.l oc- aprinl 

.... ler) .. 1 .""to,in;; .... I)· :t!j·C .h;,,11 u. u.cd 
f,,,. I!le .ulilliunJ. 

:L 'rne lao.mylllr~lIlle IIMI [ .. 1.0 knuwn 
10' 1,,'prnl: .. 1 "C(· I.~) 1101:100 IiUluli"o ia 
", .. ~"-<I lor IIdil;nlll c:c of pure 1A'\ 10 IlOO c:c 
or uclor rree Wllirr in II I-till" jar a!ILI ~b.ukin, 
for lO sco.:ond •. 1'billOluliun ah;oll "" 
'''.p''red new III 1~1II1 ___ eeUy. 

4. r. 1CI1!dIin¥ I ... Jh"U be conducled in 
Il n/CUII ICpiltllle frona the mom uWId rur 
II, II:i\I iii Ir.lli/ll- lb. Iwo roolna .""11 be Wl;U 
\ "alilMled bul Iblln nol be ~'CIed 10 the 
a;:m,. n.cin:uJ:.1i1lii vcolilMlion 1)'11'1 

So ~ odor luI IOluliun il "n.1"'1N in II 
""XI'..! jllr h~' piuc:illl 0.4 CL wlbt: 6l.o 
IIIlulion inlo 5UO c:c \lr odor rr .. ot: """I..-\&IinK a 
c:!CIIll dnlppn Dr pipette. Shu!,;. rnr:lll 
IKUIWI lind III1"w 10 Illnd ror Iwo 10 IhrM 
mioulea ." Ihlll the IAA c:onunll'llliunlloo". 
lhe Iiqllid ftlIIr ~1Ic:h IClUlhbriwn. l"bia 
w.l~lil'a roa.y bot IIIICd ror only rll .. cJ.y. 

IL It. 1c.;1 bl .. nJr. ia prcpo&nId ill II third jilt by 
I/ddina 5UO cc or odor I,,:e w.l.r. 

i. Th. odCIr I .... lind leat ltl..nJr. jlln alliin lie 
J..:lI:lh:d 1 :&ad Z ror jll' i&lftnliliCilIion. Ir the 
labe" lin PilI DQ lbe lid. Ibl."Y CllAlie 
JK'riudi~Uy petled.. driRd ull .II&! "vi'ched lu 
main hun the IIU .... rily of the leaL 

a. lbe ruUowina inatrlll:tiona ahIOlI 1M! Irped 
on II card lind pleo:ed DQ the uhl. in rrool or 
Ihe Iwo Int icon (I.e. 1 lind %1: -ne putpOM 
III lbit luI II 10 .dclcrminu ir YOIl can IUDeU 
bwlliAi 011 It II lOw c:onantraliaa. lbe lwa 
l.nIl," la froal or you coot:alo w.lla'. One 01 
tJ .. sc.wul4: ... laG canlllina • 1II1II11 IIIIIOWII "r 
b..nIImc oil: Be _the colren ... WllipL 
tJ:a:a abo&k.e e.dI bolli. lur I\v" sccx.Pda. 
UnllCl'l:w lhe lid of ... ch boltle. ODe .111 time. 
.nd sniff .at the mOllth or Ihr boltle. buJic:oal. 
10 the Irll conduc:tor which boule conl;aina 
bIOnllna ail" 

II.. Th. mill.lurel uscd in Ihe 1M odor 
c!~ leclinn lell Ih~lI be pr.cparr.d in lin .rel 
""pNllle rrom ... here .hu ICII il perianned. ill 
order '0 pre"en' "If.clory f .. liave in Ih. 
wb,.cl. 

7-10-a6 

1(\. II ,h.· 1 ... 1 ... l.,o:el .. unvbl., Iu &:utno .. I1)· 

".10",&'£)' Ih .. 1:1/ t.oul .. ,N", ,h. odur In' 
wl"hnn. Ihc I!\A qu .. hlall\c 1.1 leal moO)' nul 

Iw. ", ....... 
II. Ii II,,: I.!II ,ubj"cl c:orn-clly id"nlili .. a Ih .. 

I~r cnnllllRlRlllhe odOt Ir.al aulutlnn. Ihe IMI 
, .. bie.:1 mar prot'"ad 10 rcop:r"lor .,.ll1:'ion 
.. ud iii '~'IIR" 
II. R;~l'ih'or ScI""liun 

1. Th .. 1.,., .ubjcci .1."1Ill,, .. 1I0, .. ."j Ie. pict.. 
Ihe mnll COr.lro~!;"lJlr rc<Il-'u"lyr 1t'D"1 a 
,rlc..:\lun indudina rrapirll'oe& ur varia ... 
,,11:. 'mill diUr".nl Il\.)n"',,c'u, .ra. '01. 
.I'II."ClinA ,h.oll illclude 1111.;/ •• lin Wk. of 
"'",'umeric h.U r"C.I'it"CC,. from 1111 ... 11_ 
n ... n"r"CI un ...... 

:!. ne aclccliUII pruo:eu IhllU t.. I.Dnducl .. -d 
in .. toON MpUlile bUN the fil·le.1 ch;,1IlI.er 
III pro:wcnl O<J.Jr rlllig .... Pnor 10 Ihc .dltCllon 
prurua. lb. 1 .. 1 aublec, .haU be slMlwn 1\.,"1 
lu )lu, nn _ rcapinlOt. bow il .hould be 
l"'.ili,,"et.I ufllhe rllU.hW 10 .. 1 .tr.ap 
leNilon .. nd bow 10 drlermine a 
-colllint1 .. bl.· moparalor. It. mllT'or &haJ1 be 
1I\· .. i1~bla 10 llaailllhe aubjecl i. c:vlllualini 
II.r fil .nd pusilioniRM 01 Uw rnpilMtw. 'rAia 
io"lnIClion may DOl OolMlil"l. the aub'Kfl 
rUnDIIllnlioin., on rnpinllor IIM." il' ill onJy 
II review. 

3. ·'b. 1 .. 1 I .. bjacl .baWd und.nl.ad thaI 
th. IImploy .. il beinl .air..Id 10 .. t.c:a the 
n:lplrllM which pnwldn the 111061 
tomrortllbla rlL Each rnplnlor nprneatl a 
dirrenml laa aad a1wpe uci. 1£ fit propari, 
and IaII'd property will provide adequau 
pmlKlioa. 

4. The .... aubjed hoIda cada r~ up 
10 tbto rllQ .oct .liminalft "_ wbich 
IIb .. iCHI,ly do IlOl "we. comlartabl. liL 
Nonn.llr. aclMc:tiao wW baaia with a hall. 
ma.k .ad ir a aood fit ClDllot be laund. the 
.ubjKt wW be .Ned 10 .... the rWl racapiecl 
rnpinllon. [It. l1li811 perCIIo .... 01 uen wiI1 
noI be abl,. 10 .... r 1aA) halC-muk.) 

So lb. awn COIIIIOftIIbI. r..apiecft .... 
11I1I1Id: the _t cunalDltabl. _ak ill donoad 
and .. "Om at kcut p.,. min .. tn I.a _ 
colDrort. All dwaniAa lOAd .djualm_u orlbe 
r..capiKlt thal1 b.. ped~ by the ... t 
III"j~ without aaaiaIanocI rroaa the .... 
condIM:lor or ather s-r- AuiauDCa ia 
.uraMna conrun CIIII be &ivaa by diec:uaaina 
tha painll in .. below. II the tat wbject .. 
oul r.mi1i11r wilh 1IIi4'1 a paniadar rnpWlOr. 
the IC.I .ubj~ ahIOU be ditKlod I.a don tba 
II1II"& lCn-nalli_ IDd 10 .djual tba .trap' 
ucla ti_ Ie; b«.oma adept a' .. IIi", ptopw 
tCnNon WI tbe .Irape. 

a. AaM.aamcn1 of cocIort .hall iIIcluda 
~\'iewina Ih. rolloW\ftl poi!lu with the ~ 
lubjoclllnd .Uawing the IMI aubjad 
IIdrquale limer 10 detenNllllthe cornlnrt allha 
rnpiralOr: 

• Poei'ianin,.,r _It aa IW&& 

• Raum fut e,... pru.c:.;lLul\. 
• Ilooro 10 lIIIk. 
• PnailioniDII IRa .... on raa and c:Meka. 
7. Th .. fallowi", aiLena ahIOU be \...clIo 

hell' d •• o:rmine .be Ildeql&ACJ of lhe !'n9V.ltar 
lit: 

• O··n pn.peo-1r "llIud. 
• SIt:.p ',·n"(lR. 
• F" .. ao .. nu.e t.ri~ •. 
• Oi~.:.Inc" rrum nn .. I .. chin. 
• 1 ench:nc'Y lu ,lip. 
• fwlr·"t....,,. .. IK.ln In m!nor. 
I. Th. leal .ublrd .I:ltd conducl Ih • 

con\r.n,iam.1 :1Cllllh·t'.nd JIII.ill"~~ure 
ril ciceclL. (11./1. ~ It.t-.:SJ ZbIL.:-1U1iO~ Berore 
cunduc1ln\l11w nco,.li.· .. - at po.ili,·c-prcaaw-a 
leal Ihe a..Lj":l &h .. I1I ... lold 10 -.,..1- the 
U'IIY I>y n;p,dly ",on:ll: lhe ""ad rrom Iide
IcraiUct .nd up and dn .. ·n. \\ hile IAt..int; :. rew 
11i.l."p ~.'IIL 

II. 1110 IVII ."hjo,;1 il nan. ",ad)' r .... 1.1 
le.llnll-

IlL "'flltr pMtlin~ It:e Cit Ie ... Ihe 11111 I .. ltjed 
~ho.lIl..e qu.osliuncd III111in n.~i". the 
comr,," ullhc rc,pir.I&;r. II il I ... brcun .. 
hncumlorubt... ;u:othcr I1IOQa:I or n:spi:-.IUoI 
.1_.1 :.e lritod.. 

II. · .. he .m"'u)'"" .n..U I~ 11'l1li0 the 
UppanWliI)' lu .. ,1&...:1 " diJllCftnl iaupift::a 
ilrW be ~Clo'eG ir the cho.r.n fllCl:lliecz 
~_I incr ..... inj;ll· "",-_rDltable III IIny 
lime. 

r.. iiI Test 

L 'n. iii ICII choambM !lNtU be aiInilar It) a 
d~ ~ ,o&.! dNlllli_ auapendacI in_1II18d 
0"'" a 2 rQQI dllI_lar fnah .... ao &bal the lup 
of the wlllber II aboulllllcbaa abo,·. tbe 
Idt aut.jec:l·. bAd. 1be inside lop crtIl. of 
the chIINlw abeln bave a -U book 
attached. 

z. E.icb respinalclt \lied lor the lilliaa .net nl 
IUIIIlIIhMIl be equipped willI orpGic: Yllpar 
cartridae'l ~ one.- prulecUaa epiGat orpnic 
\"'~pan. lbe c:utridllb or....a. IbI1 be 
ch..opd alleut _elLl)'. 

3. Aller aeledina. cIoaNna.lIIId proreri, 
adjullWa a .... pin&lar. tba In& aubjact ah.alI 
we., it 10 the iii "'1i:Ia rDOIL 'Dt1a I'OUIII ah:.ll 
bot "plllat. froaa the _ IIIIICl Car odor 
IhrftbaklIClftniaa IIGd rupiralor .. Iectiaa, 
a.ad thaU II. ...u \"Cfttillllcrd. .. by lID c~1IIt 
rill: or IIIb hood. 10 IJI1IftIlt ICIIIItIII ft'O. 
cunllllftiaalion. 

.. It. CO\Or or the rallowtaa tnt exan:i.Ma 
.nd r..i/lbQw ........ ehall be IapecllO the 
inaide 01 tIM leal d-.,.G\l.ar: 

T_./l1(crc;u. 

i. lkwatba aonul1t. 
Ii. Bnatbc deeply. Be OIt'tIla brutba .... 

c/&q lOAd rep;c.r. 
w. T.". baed all 1M •• , fro. _ aMJa I.a 

the other. lAIuoIa aa aeda eida. Be 0It'tIia _.meat ia c:lIIIftPIeta. Do DOC bump tba 
ntapirlllor ... laal the ehould.s. 

iv. Nud halld up-Uld-dawa. lab ... wh. 
t-d ia la the IWlllp pcIIIilllllO (1aalUo, aoward 
a:ilina). Be c:aftllia lIIOIiona.re ClMftpleta &Ad 
-w ul-a .,.,.., eecor.d. Do nol buIIIp tba 
rnpinl'~ aa tba cbaL 

v. T.uw... T.lk .Ioud aDd .Iowly for 
..".,.. aUou'", The rono-taa ,.,....,:a~ Ie 
CIoUed tIM IWobow ,. ...... a-din, it wW 

(s.c. 1.10.1001. ~ C) 
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'I'~ull in I w,d. rinse or r"ciollnO"""'I:!I .. 
o:ld Ihu. !oe uk·r,,1 10 kli,h' Ih;. 'I'Quirrm"r.1 
A:lcm..oll •• p ...... so,. which t«rve Ihe ",me 
purpo~ m.y .Iao I.e u.ed. 

,.,. /08lllnl> in pl.ce:. 
\· ,i. Brr.Jlhe norm"I1),. 

fiolnho,,, Pus~O[re 

When Ihl: lunl ill},1 'Inllea rlindrope In the 
~ir. Ih.·~· .el hl.e • p.i.:n .nd rorm • r.inho ... 
The flllnbow II a dlvlI ,on or ""hile IIghl inlo 
meny ~Iullrul colora. Th..,. I.ke Ihe Ih.p« 
or a lonl round arch. wilh III palh hlllh 
"bovl:. and il. two .00. app.rently ~yond 
Ihe hOllzon.. There ia. .cconIinllO Irrnd.. 
boilinl pol or acid .1 one ud.. Prople look bUI 
no one eYlH r",ch It When I m.n loou ror 
..ame,hi"" lleyond ..... ch. btl rnench lIy he I. 
loo~in. for lhe pc>1 or IlOld II lb. mel or the 
.... inbow. 

~ Each Inl I"bifld .h.1I '"If thl 
rnpir-.ICN' (or It 1.111 10 m.UlU'" brfOl'l 
.Iertlnalh. filleeL 

a. Upon enl";", the !nl dtlmborr. the Inl 
lulliect ah.II be !'ivan •• Inch by' inch piece 
o( piper IlIw.1 or other poroUi abaorbcat 
aingl. ply malerial. lolded io hllf and wined 
wilh ~n ol DIM CC ol pu.ra1AA. 
'I"le 1181 aubj.a aball ha", Iha weI loWel OD 

lit. hook .1 thl lop of I" dtamber. 
7. Allow lwo miDutn lor the 1M Int 

r.:mcer:lr-.llon 10 btl rel:d;,d \w(1I1"! .urtilll 
th. (il·lnl uf'fdac: •. lbi. ",~t.1 be .n 
approllri~le Um. 10 tallt with Iha luI subJect. 
10 !:Apl.ln tJ.e Cillnt. 11M iJDporLllna of 
cuopar-.tiOD. Ihe purpOM lur the head 
excn:iaee. or 10 dclllOftaln II tCmoI 01 the 
IrA.reiW .. 

.. Eada lxucI .. d.na1~ in ~4 ibove 
ahalllM parfonar-j for allHd one miaule. 

8. If al any If_ dllrinl the Inl. Ihlt sullied 
delICtI lhe banan.·like odor af fAA. I!Ie leel 
hu f.i1~ The aubject .hall quickly nil '""" 
Ihe In' dtalllbe1' IDd I .. ". th. Inl .r-.. 10 
."oJid olfadOry r.lisue-

. 10. If lhe Inl I. r.iMcl. the .. bfect atwll 
rel',m to the .. Ildinn ~ and·_ the 
rnpiralor. rorpcll the odor MRliII"I., '"'
""Iect ADd pill .. another rnpit.lcw. ,.lVna 10 
Iha ... 1 daaaabw •• 1Id a •• in beaU. Uw 
ptuced\lf'l da.cribad Ia Iha c(t,\hrouib ct.) 
.bove. The peoc:aa c:ooliDun1&Il1i1a 
rnpir-.IOI' thai fita _II ha. been lwnd. 
Should th. odor MNilh.lly I .. t be f.Ued. the 
eubjeCl ah.1I w.lt .boul , ralnuln ~(ora 
rdnlln .. Odor IIftItUYllJ wiU _Uy lM"a 
,.tumed by WI liln .. 

11. If • pe~ caaoot pualha fit Inl 
dncribed .boY. -artna • helf-_ak 
reapiralor from the avall.bl. .. IKtloa. full 
(.ceplece IDOdaIa mUll be uMCI. 

u. Wben • rnptrator I. fouod thll pa .... 
11M ... 1. lIM .. btect bnUa the (I'*MI and 
IU" • bnlda be(OI'I .xid", the ch.raber. 
lbl. Ie to ....... thaI lIM ,.a_ the I ... 
.ubfed Ie DOl -Wnr the fAA .. the aood ftl 
of the reapirator (ac.piece _I.nd DOt 
olladOfJ fedl'lL 

tl. W!len lb. Inl I'Jbjecl iaevn the 
ch.m~r. the lubjKI 1ob.1I ramo". tba 
IIlunled 10 .... 1 Ind rerutu illo 110. p"AOn 

condu-:ltn. Ihe Inl. To It.." the ..... (rora 
b«ocnln. contanuD.l.d.th. ~ lowel. 
,hln be kepi io a 1I1f· .. alina baa eo Ihe,. I. 
no "!llIfi~nl 1M eonOlllllalloo buildup ill 
the Ie. I ch.ruber dun", lubNquenll.lla. 

14.. Allelll Iwo f.eqlllCll ,Millie _ 
..,Iceled (or the 1M lui proao.:oL TIw-1cal 
lub~1 Ih .. 11 ~ IIlven Iha oppol1ur.il)· 10 we ... 
them (01 un. week 10 daOOM th, OM which ia 
InO,. com~urllble 10 we .... 

15. Penon. who have .utcl."fu!ly pa • ...d 
Ihi. Ollnl wilh I h.U·ma.k r"p,ralor m3Y 
be IlIillllrd Ihe UII of lbl Inl nl.,ir.lor in 
'Imo,ph~rn "'Ilh up 10 10 lim .. lhe PD. of 
"rborne .. bnIOa. In annoephcrn .reller 
Ih.n 10 lime ... nd I ... thlD 100 1Im.t9 lb. PEL 
lup 10 100 prml. Ih. rubjec:l mu.! pol" the 
1M 1 •• 1 ui", I full (ace neplivi pntlura 
nolpir-.lor. ('Thrt concenlnrton ollbe IAA 
In.idl thl Inl chlmber IIIU.I be iDa"liMd by 
I.n llIMe for QIFf ollb. fIIU (cC8pi_, 

lL The Inl aha1I not be c:oodladed itlh .... 
Ie .ay hair arowlb bet_ lba Uia lha 
fac:oepilCl ... 11nt eurf_ 

17. If hair arowth or Ippanllnlerf_ willi 
• IIdJ.clof)' Ot. thea lhay ahaJI be IlleNd ew 
rr:llOnd 10 II 10 rllmlMl1 1II11!rf_ .nd 
allow :J a.ad.facIOfJ fil.lf. aatJal.c;tcwy ftlll 
'liII not l'l.ined. the leIt .ubjecl mUll Me • 
pl).illv~ rnplrulor tuda I. pmwet'fId 
air-pu:ifyinll"e.piralnrs, I'Jpplieol .ir 
re'j)ir-.lor. or .. If-c:mliined tn.lhinl 
.pp.u.h&a. 

lL If. Inl II\Ibjact uhlbica dlmoal., In 
Ift.thin. d1:rinlllw I"'" .... or he .... U be 
,..(enert 10 • pllyak:ian trained In ""pintar 
di .... c. or ruJIaonary IMdiciM 10 del ermine 
w!:clhL't the Inl aubject QII _ • 

re.~lr.lor whill perfcmnlna ltv ew his du'!H. 
:9. Quatil&lh .. fil Ir'dna ah~U be repealed 

.1 leOl: .... ,." .ilt monlhe.. 
::0. ID addillon, braUMlhl n .. .unl of l'" 

rrsplralor ma, be .alded. qlloJJilad\'o 01 
1~llnc .... U be repr.lacl iIIuuolflll'ly ,.b_ 
lhe Inl aubjllCl bu a: 

11' WeiPt ch.anae at zo pound. or-. 
III SiJPlifir~DI f.d.l .cerna, In \he .... 01 

1J..e 'ltrApt",. _L 
(3, St",iflr.anl denial daMngtIr.1.a.. lIIulliple 

ulraclione withOlll JII'OIbeaM. or ec::quirinc 
delllul'H. 

141 RI!COll"lnacli". or COWMlIc eurrary. ew 
I~I /Usy other c:ondllJon ahal .... y Inlmaw 

willi f.cepllCl ... 11n .. 

D. Recordbepina 
A IWnmIlI)' 01 aU Inll'llSUll. ah.U be 

m.lnla1Ded in .. ch offlca (ew J y ...... The 
_a,." .haU Include: 

(I' Ha .. ollnlaubtecL 
12' Dal. of tealm,. 
(3' H_ ollha I ... COGdador. 
14' RnpiralOl1lwlected (Indica .. 

maJlufadllrw. -w. Ii. aod aw-el 
aumbnS. 

(5' Tntlna ...... 

REFERENCE FILE 

11. Succ1larlll SoJJalltNI AOnJ6Q1 ProIDCnI 

A. Rup' .... 11W Selection 

R~spir;lIora 1ob.1I be It'lrell:d .. delClihed 
in ~Iil.la 18 (rnpir;alor wlrelioln) ibo"e. 
uer.pl tft41 etch reapir.ll.Ir ,h .. 11 be equipped 
wida • p.l1iL-we~ Oher. 
B. Ta.l. nu-.lhold 5crHnina 

1. /Us enclo,ura lboul he.d .nd ahculden 
.h.U be uled for thre.hold ac:n.mi"l/Io 
delermine if 1M indiVIdual CAIn 11111 
lIecht,;n) ind for fillnlinl. Th. tmClOIura 
.h.U be Ipproxillllirly 1: indlet in dl.lMler 
by 14 indl .. 1111 ""'Ih .llellllh. f/onl clrar 
10 aUow (re. rnoYr.ftlenl ollhe be.d when a 
rnpir.lor i. wum. 

Z. Th. 1"1 endo.ur. shall hne • IIIre.
quarter Inch holr in flolnl o( Ihe 1r!11 lubjecl·. 
noAa .n.! moulh arel 10 acc.or.:n.nolell lhe 
nebuliz.r nozzle. 

1 The mli,. ICtftfIln. lod letllna 
procxdlU'l .h.U be elqllaiDed 10 !be IMI 
rubJect prior 10 conduct;". the tcrwftIInf \IlsC. 

.. DarIAt lha thrweMld ~'" :a.t. &he 
1181 aubjacl "'"U don Ih. !Ht encI,*- .nd 
brNthe wtth opaa _III willa Ion ... 
exlanded.. 

L Ulial • DeVllbiaa t.CodeI4O inhalation 
WedJcatioa NebllIiur or equiva.lenl. I'" tal 
condudur allaU apray th. thraboJd claac:k 
lIJIuUon Inlo lhe 1Gdoav .... nail aebuliMr 
ahalI be dearly aaarUd 10 dlallnplAh 1\ froIn 
the ftl .... 101111_ DIbuliur. 

L 11w thrahold cMck aoluHoa caneial. of 
a..aJ sra-oflOdi_ NCCtuuiD. USP ID 
w.I .... II carl be Pf'tPII'Wd by I"'Ulllll oc of 
!he IP.81 1011111_ lac:. C 7 below) In 1110 0. 01 

. • aler. 
1. To prudUCI tbe ~L the ... boJliz .... 

bulb il litrDly tq~ 10 that il CX'lLIp_ 
r.uaapldely. lI:an is relaucd ~ru! aUoweei 10 
lullr I'p:wL 

L Ten lCl"ean a! :hl u..-buUur bo.&lb IIr"1l 

~peoled rilpie9r and \baa Ihe lalliUtajf.ct is 
obd wbalMl lha • .tech.rin UD be lul.d. 

IJ. If Ibfo nnl rnpuaMIa n ... li\·"~ :~ r.IOV'CI 

IIIYCeJea uf the nebuliur bulb .,. N::lftlad 
r-.ptdJy .nd 11M I"' wbjet;l la .pln I~"r.tl 
w hotl!\~ III. 1D.d!;aria CMIl be t.l.1Lod. 

10.. rr tJo .. aec:WMI fdpMM .. nc..,lIv. 11'1' 
m~ "l- are rvpealecl npi\l1, ilmllhI: 
IMI IMIbrect i. a .. ain ... Iuld ,.hllOer the 
aatUwr\Q caD be luled.. 

1 t. 1 he Inl c:unWclot ,.UlllAU DIll. or lhe 
INrnh ... ol aq_ requ\rP.4 to elkU • lula 
rnponaoL 

12. If u.. aec.c:baria II IIOt luIed .fter • 
aq __ (Sf., 10), the NCldI ... in 61 .... 
cannal be palfomaecl _ lha lHIllUbJect. 

11 " • I ..... fM90CIM Ie dicilad, &he .... 
eubtect ah.U be uUd 10 laM DOt. of the 
Ia,ta (ew rwlCftQCI III lha fillaet. 
1~ Ccwnct _ of the DebuUur __ that 

.pproaillle&el,l CIC 01 liquid is ...... 1 a d_ 
in the nebuliDr bodJ. 

IS. The ~ aIaa1I be lborv-chl, ri ....... 
ill _lW. u...1o.an dry. and ,.fiUecI.I ..... n,.,., 'our baun. 

[s.c.. 1110..1001, ~ C) 
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C. FII T,,"t 

1. Th. lut ,ublKI Ih.1I dOll ~nd .JIU~' It." 
~,pir.I"" .... thoul lhe ..... 1 . .,.". rNm .11)' 
~ulL 

I. The fil le.t ule. the sarna enduluR' 
delcnbed in 1/8 "boye. 

3. EAch lell tU[,j«:CI Ih"U w.:.r the 
retpar;lIor fur ell,ul 10 manute. befona 
".rllnll~ fil IUL 

4. The teal sub lOCi .h .. U dun Ih. ,ndutute 
whll.: wc.nnlt~ "..pirlltOl ~Ier.ted in 
~lIon 18 .bon. Thll resp.retor ~h..U II, 
prupcrly adjll.ted i1nd equipped WIth • 
partlculale Mtcr. 
~ Th. teal lubjcCI mily nol CiA I. JrlnlL 

Incepl plain Willer'. or chew 8U11l for IS 
rrunutes before the I~.L 

IL A ICCOGd OcVtlb11l MU<l.I..a I"h.lilllun 
M~.:atioD Nebulizer il uMd 10 .pray II,e fil 
la.1 solulion into tha encJolure. l1ua 
nebuliur .h.1I be deerly marir.eJ 10 
di.linAwah .. frum Ihe ICI"Hnina ICit IOI·Jli.1O 
nabuliut. 

7. Th. filt .. 1 solutlun II pnlW'rcd by 
addi", a:J Irow". of aodJum Mechann to 100 
c.c of WIII1II .allr. 

L Aa bclolV. !be tell .ubje~1 .b;J1 breal'" 
w.1b _III opeo aDd tonaue elLleoded. 

a. The DI!~iur is inaarI.d lAta ilia bole iD 
Ihe fronl Dillie udoaure uu:l the nile" 
lOIullon is lJoI1Iyed inlo !he ~ ua;III 
Ilia ..,.. IeClulique .1 fOl aha lUI. Ihnahold 
..:rcniq ud aha M_ IlWDbar of IqIWGCI 

nquired 10 Illicil a lalta napoAM iA aha 
1ClNAinj. (s.. III tbrouah 810 above). 

10. Altar "/lllt'atioD of the II8rDeOI nad the 
lollowina inalnldiooa 10 the 1811 .ubjcc:t. The 
lal lubjecl alaaU pafarm ilia u.m:i ... fOl 
OM nunule .. ch. 

L BRaille DOrmaUy. 
ii. ar,alhe deeply. Be cutaia hr.alila are 

d«p and terular. 
ill. 1\&ra hud all the way Croaa one .. do lQ 

lit. ot.har. Be urtaiA DlGv.lllanl " CDmplale. 
lDhaJa OQ aada aidL Do DOl bump aha 
rnplnll.or a.aiAa& ilia abouldu .. 

iy. Noci head 1Ip-ud-dOWIL Be c.en.IA 
1II01ior .. are colllplelL ,,:hale when bndl.e iA 
!he fWlup poailioA (wbaa IooIWIt 1O~.vd the 
caillaaJ. Do DOt b .... p Iha rnpiralOl OQ tho 
chonL ' 

y. TalklAl. Talk loudly aDd lIowly fOl 
~onlllliDuta .. The followinll pu;1~"b ia 
called aha RaiAbow P .... a-. a.adiua II will 
,..u11 III a wida -n~ of f.ci.IIIWI~l:menta. 
and lllua be _fill 10 MIllry thl£ nquireIDCAL 
Altamadve po ... JIft which acrva the __ 
purpoaa may allO be u.ecL 

vt. loailll IA placa. 
YiL ar..aha D.QI1NIUy. 

Rojnbo..,~. 

When the .w:lia/ll .Irikea nindNpa IA lhe 
air. t.bay ad IiILa a pnana .noI fot1ll • niDbow. 
1be niDbow is a divilion of wblta liabl lAID 
llU.Dy beauldul colul'L )11 ... taka Ill. abapa 
01 a Iooc -.nd an:h. willi II. patll blah 
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."",-e. and lie ''''''0 end. epp .... ody beyond 
It •• hOllzcn. The ... I&.. ICCOrdUl, '0 I~nd. a 
bollin. po. or lold .1 OM end. I'Iaopla look.. 
but 00 on. n.r Ond. IL Wh.o • cnen loo.U 
ior .onu,.hln, b.yond bit ruch. bi. Inf'nda 
•• y b. II lookinl r~ Ibo pol of aold .1 the end 
or Ihe umbow. 

n _ AI the beiJonilljj of .. ch porciM. the 
.crolol coneentrallon ~b.aU b. rep:.niaJ\ed 
u,inl one-half ~ ownb.tr oC .quotnn .. 
Inlh~lI)' ducribotd In C!L 

11. Th. leI I lublccl ah.U India Ie '0 the 
Ie. I cOlldur:lor il al Iny tllr.. dwina Iha iii lei I 
th. '"I. or "Cc.'Ulrin I. delected. 
l~ If tb ••• ~hanQ is delectttd th. fil " 

deeocd unNtiaColClcwy lin&! • dill'nIll 
re.pinllor IbeU be tried.. 

14 .... , leul Iwo r.c.epiacel .h.:JU be 
aelccled by the IAA leal prolocol. Th. Inl 
luojecl Ihall be liveo Ih. opponunil)' 10 w.u 
Ihelll ror on. week La cboow the OM which is 
/IlOlW coDJortabla 10 w.ar. 
l~ s..cc. .. luJ &:DaIpl.ti.oD nf ilia I'" 

prolocol ah.U allow tba 11M ollha ballmalll 
le.tad nlplnalor IA contamjuled 
IllIIo.ph.na up 10 10 lIaw_ !be PEL 01 
.. \)nlo&. 10 other warda thia prolocoJ lIIOy be 
lINd 10 ... ilia pratec:tioa lKlOn DO blab« 
than 10"-

tIL Th. lUI dloll nol be cooducted II than 
I. any bair lrowtll belw_ aha .&iA ADd lhe 
r-.pieco ... u.a, 14&riaca. 

17. II halt powda ar .ppar.llalatl_ willa 
a .. ti.lllctory ftt. lbaa they ahIIl1 be a1Lartd ar 
nmuvtd 10 U 10 aUmluta lolarf_ ud 
allow a Mlialac:tory fiL U a Mdalactary fil Ia 
alill DOl attaiMd. tba .... aubjtct ID"'_. 
poaitiye-pruaure neplrat.or auda U powwad 
air-puri¥nl napinton.l&lppli.ad &.Ir 
"",pintar. ot .. II-coala!pad braat.blnt 
appanrua. 

11. If a taol aublect axhIIMta cWIk:ultJ III 
bn:athiAa durinc the taota. abe ot ha aIaaU be 
,..!.rrad 10 • phytici.ua IhiDad IQ rwplratoC' 
diNaa .. or pulmolwy IDadI.c:iM to de&anDlDe 
whether tho Inl aublect CAA w .... a 
napinlot whiLa parforaIJq bar or h1a du1iaL 

11L QlIIIlita tive filladnc abaIl ba npaeLacl 
al l.ul overy aix _Iha. 

20. 10 additioa:bacallM lbe ...ua. at the 
"'r-lraIOl _y IIa &lfacted. qualltaUv. fit 

Intl.ne abaIl be npeat.d ImmediatalJ " .... 
lhe 1 •• 1 aubject baa a: 

(1) Waipi chanp DI:o poWld. or IDOn. 
(2) Slpi&alll ladallCalriAa IA the UN 01 

the f. c.placa aaaI. 
(3) SipiflCalll _tal ~ La.: IDUIdpLa 

ulR~Uou witbot&l prothnia. or acquirlaa 
danlu.nt, 

(4) Iloocoutructive ar c:.IKI'MUc -.-Y. or 
I~I AAy olhar cooditi&.n that ma1 iA"""'" 

",ilJl fac.epiacaa ~ 

0. R.ccDnIlr.ewpina 

A lwumary DI .U ta.1 ,..lIIta alaall ba 
1IUI1n1.ined in .ach o/f1GO rot ~ yrUL ne 
IWWIUII'Y abaU iA&:1uda: 

(1' Name all ... a.&blect. 

")I .~. ',,) 

IZI 0" •• or lu'u\&-
III N .. m. of tul LunduClor. 
141 Rt:'p.,e'un • .,IKI.d (indIClAI. 

rr .. noJ.CIW'lr. mod,,1, .... and Appro",,1 
nwnt>.r,. 

(~, Tr,1Ul1 aienl. 

lII. Irritont I'\mlc I'rotOCtlI 

A. R"lpir.lor Mlection 

Rollpirilion .hilll be Mie&:lcd "' 'dcecnl>cd 
In ae&:IIOG 18 above. u.cep' Ihal allLb 
",.piralor .~1I1Je eq .. ipr·.:d wun .. 
coDlb,,,,,"un :>f hJ""·clfiur.,,~y IInl1 .cid·II'" 
anridau. 
EL Fill .. 1 

1. lbt 10.1 ."iJj.:c1 , .... U IMr "lIow....t 10 .meU 
• weal. c.lAGIta trillioo 01 the irri taDI lIII0'''' to 
f"i1Idi"nu tho a:dIi~1 ",jlh I!le UI~leri.lic 
odor. 

I. Th. leal auj,jecl aball properly dan lbe 
n'piflllOr sclectr.d al lbo~c. and wur il for 
al 1 ... 110 min..r.c. I>c-fore 'Iartina th. fil IhL 
~ The ta.1 coaduc:tor abeU n\;ew INa 

prolocul wilb lbe I"' IlIhject ~fura 10.1:"1-
.. The tal aubject ebl1 perfonn lhe 

CllavantiDAllI poWUva pnNura uu:l neptiv • 
JInI_a fil dMK:b (_ ANSI Z8IU UIIO). 
F.Uun Dla:\ber c.ilacIr. .hall ba ca_ to 
.. I.ct 111\ alt_l. naplftlOl. 

s.. ~ IMIIII an.da uta vanaJ,,11oa ....we 
tuba coa~ .taJuUc lIA,chlDrida. lucia .. 
tba MSA pMrt ., 5e4S. ar equJ.,aIaoL. Attach a 
ahurt IaqtIa ollllbina to oae aDd 01 tbII lma. 
tubL AlLach tba other aDd ol!he amoU tuba 
to • low praetWe air pump Nt to doaliy .. 2JO 
lDilIali ..... par miAu... . 

L Adviaa Iba lui 1UbJec;t that the -u 
c:aa ba irrtlet\oi to the .y .. and iAalnlCl tba 
.ubjed 10 keep IboI .yn cbad while !he tae& 
LapadonMd. 

7. lba '"' ClDlldw:tor aIaaU dItec:t the 
.u.m ollrrilent .. ob I~ !he ",bot 
to~anU the r.a.~.1 a,.. 01 tha lett whJed. 
The ptnOII coaductiDa !he lui ahall bepa 
wilb tile tube al leu, u IDcbaa from tba 
laap&ece aDd .,.cluall,lDO" to w;!hin OM 
iAcb, IIMIVint arowwI tba wbole perimeter DI 
tho .... 

L lba .... aublect abaU be lDatNctecl to do 
!he loUowiAa .un:laaI while tba rwapiral.or Ia 
bainc dMlI • d by tba amok .. 2Ac:Ia u.arciaa 
abaIl be perforaad lor _ 1DlDut&. 

L IIrMtIIe DarlDaUy. . 
U. IIrMIIIe deeply. Be carWD bnlllIaa are 

d.p aDd,.,..,. 
IiL TUI'Il Mad aU tba -aJ &oa _ aide 10 

tba 0Ibat. Be oanaiIl _I Ia CIOIDpialL 
IAhaIa CIA eada IIMIa. Do DOl -.. 1M 
r.pInloor ..... 1M ebau1cs.n. 

hr. Nod M..t ...-d do_ Be COftaJa ___ .,. -r.a.c. .... aede ."e" 
-=-d, lAbale wbaa baad la ill lha fuJI up 
poaitioll (1oNma toward CIOi1iAtl). Do DOt 
bump tba ,..pira .... aaa1ut tba chnL 

y. T~ Talk aloud aDd Nnwly fOl 
aawnIlII1aua-. Tba foUo-u., paracrapta la 
caJleclllla a.1nbow ......... ItMdlnc It wiU 
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,." .. It ':1 • W"'. 'IInll" or !lId.' movl!ml!nl •. 
o:n" :h·.O' I ... u.~luIIO ,,,Ii,iy .hil requ'~me.,I . 

A'It"n';""" pn~~""rI "'hi,:h san·r. Ihe .. me 
pu'P.l5e r.1ay .'so be used. 

Ro;r!K.'tI PUJi.<OS" 

\','h,," Ihe l"r,lill:: lI,ikea , .. indrop. in Ih" 
a.r. 11:1')' Icl 1:I<r a pri~m .. nd form a r.ihoo .. ·. 
The ro.:n1. ..... I~ a d,,·i.ion ,.( whilt li~hl inlo 
mlln}' lIe;tl:lI!ul co.o .... The •• ",I.. Ihe ,hape 
01 • luna round arch. wllh iI. p .. ,h high 
,.t.u ...... Mnd il. IwO end. ap~ .. rently beyond 
Ih .. ~.o:uon. Their ' .. ;tccurtlinalo l"lend. ~ 
btl,l,nll POI of SOld ., ona end. reopl. look. 
bul no on •• ~er fand. iL When. m.n 100'" 
ror ,,'melhina Uc:) <lnd hi' reach. hi' Cnendl 
"y he i, looUnljlor the p<l1 01 IOld .1 Ih • • nd 
ollhe nlinbow. 

vi. J"IIIina ill Place. 
vii. Brellthe nonn.Uy. 
n. Th. Inl rubJect .h"Ulndicale 10 the lest 

conductor il the tmlanl 'lnok. i. dr.llK:ted. II 
IlIIok. il &!eICCIed. ah. tnl Clqadl!clor .h.U 
Ilop Ih. Int. In ahie co ••• Ih. lesled 
re.plBtor I, rejecll!Ci and another respiralor 
thoU bit "Iected. 

10. Each te.t .ubjr.c:l ru .. in, the .:I\oke Inl 
(i.L withoul de lectin, the _ob) '~1I11 be 
ai"l!o a Mn,ilivily checlr. 01 .1IkJ1Le from .he 
.. ra. lube to del.rrain. iC ah. Ift.t 'lIblect 
re.ct. 10 t!Je .a:oke. F.ih.re 10 evoke a 
B.ponM aball void lb. Cit IHL 

11. SIt:p. Jk. D9. 810 or thi. ftt till protocGl 
.h:.11 be perfomMld in a locallo. with 'Wlllt 
"entilliiolt .ufficient 10 prevmt PMr.1 
con .... inlltio" 01 tbe tnlin, area br the tnl 
aaenla. 

tz. AI 110.1 Iwo f.c:epillCH .IuaU be 
lelocted by the lM tal prolocoL n" tnl 
• ubjecl .IYU be Ii"'n the ClflportllDlty 10 WHI' 
Ih./II Cor OIIa wNk 10 ch_ ah. one whkJa I. 
more comlortabll to wee,. 

11 R •• pIBlora luccnalully t ... lcd hy tha 
protocolll\lY be lINd 1.0 conlcuninaled 
atmo.pbfta lip 10 tea tlllln the-PD.ol 
.. be.loa. 

14. Th. la.t .h .. 11 not be COf\d~cted Ir there 
•• any hair Jr.Iwah beIWN" L" ... ira Indlh. 
I.cepleat ... 11", 'UrflCO: . 

16. II hair lrowth or Ippuellnlerf.,. with 
a 1I1I.11C10fJ nL then the, .• ball be .il.red or 
rftnnv.d 10 •• 10 .1Un1 ... 1. lnterference aad 
Illow " .. tilllclory IlL II • pU.lactory Ot " 
• nll not IIU.Ined. lb .... t .ub)ect /111111 11M • 

poaIU"e-prnaure reapirator IUch a. pow.red 
.""punrytna roaplntora. .uppUed IIr 
reapir.tor. or Mll-con .. lned br.alblna 
IppaBtua. 

tIL II a 1 .. 1 AbJect .Jlhiblt. difficullJ III 
brcathina durin. the te .... th. or be .baU be 
Blamel to a ph}'1llcilll trained In.rnplrator 
dIM._ or pulmon.ry --.l1dne 10 det.emaln. 
whether lhe 1 .. 1 aub\Kt can _ • 
reapiBtor whil. perfonDina her or bia duUeL 
. 11. Quell .. th,. fit t .. U ... ball be reopeelaci 
It leul.".ry JUt .oathe. 

111. In addition. bee.u .. the ... Iine 01 the 
resplr.lor m.y be affecled. qualll.lIY'11 nl 
Inllnl.h.1I be ~pe'led .lDI1IedIal.ly wboa 
the leal .ublCCI h., a: 

(11 Welsh I clunae 0120 pound. or ilion. 
(21 Sill1lf;canl f.c,allC&lT1nl in the .roa of 

Ihe I.cep,ece , .. ,. 
(31 Silllilicani dent.1 clunaa; I .. .: Ql.l/JlipJ. 

ulrecliona withl.lul prolhni .. or aoqw.rlni 
do:nlun:a. . 

(41 Recon.lnK:liv. Dr ootmaIlle .uraery. or 
151 Any olher condition Ihall11lY lO .. rI .... 

wilh I.ceplece K.lina. 

c. Recnrdkeepina 
A .womary 01 .lIlut rHUlt. eJWI be 

lII;tinlGined in .. ch office ror J yel,.. Th. 
.wnmary .haIllnclude: 

(1) Nacne of Itli .ubject. 
121 Oal. of tnlina-
(31 N.1IIe o( Inl conductor. 
(4) Reapiralon .. Iec:tod jlndlat. 

In.nuCaelUNt'. modeL ,iza and .pproval 
number). 

(5) Tntina apnt 

Quontit41ive Fit Tnt ProcM/uIU 
1.CenaraL 
I. The I'Hthod .ppliw to the nepdve

pm.unr nonpow.red a""purtfyina 
rapiralora only. 

b. T1te employer ahaIlUllp _ Indavtdui 
who lhaU a_ th. fuU rapoaaibUlty for 
Impla_lina the raapU'a1or quaati .. ttv. ftc 
Int procrallL 

Z. o"finitiOIL 
a. "'QuInlllad" Pit Tnl- .... the 

meUllramcnt or Iha .lfectiy_ 01. 
respirator MIll III txdud\na Iha ambleDl 
.lIDOtphen.. Tbe ... 11a perlormed bJ 
dlyldina the meuured c:oncnlnlioa 01 
chaUen .. a.-t ill. a lat challlbar by the 
llleall&l"ld c:onceDtndoa DC Iha challalp 
acent laelde the resplralor flCllpieCl wbaa 
lb. nannal .Ir puril)'\na ~t M. beea 
replaced by u ._u.lly periect purtIyiq 
eI.menL 

b. -CulIImae A,eIIl- IMaJII tba air 
coat_lnIDt in~ Into a tnt c:bamber 
10 thel it. CDIICiIIItr.tIon lnaide and OI&lIIde 
the rnplralar may be COIIIpaI.d. 

Co -rnt Subject- IMua the peracm weartnc 
the ralpirator for quenti .. liw fil lea""," 

d. ""Nannal Siandin, Paallion- ___ 
.tandl", eract and Itr.ltht with erma dGwil 
Ilona the •• dea and laoIUna .tnlpl .bead. 

•• -Fil F.c:lor· tpelAl lb. ratio or daallenp 
• ..,.1 conc:entralion outalde with rnpect to 
the ina.ide or I reapiratot' Inlet co..na, 
(r.c:eplece or mclOl\lN). 

1 ApporollJ& 
.. wlIVIINnt4ciOll. Com aU. lOdiwa 

chlorid" or other 'pprapriala aeroao1 
.. ... Btion. dilullon. lad_t 
.y.tema ahaU be uaed (or quuli .. d_ flt leaL 

b. Tal chamb-. The tnl cM.b«.haD be 
II,. caouah 10 pennJl aU Int IUbfecta to 
Intely perforaa .U roqulred u.erc:iaw witbout 

REFERENCE FILE 

dl'lnblilinl Ihe challenllt! .pnt concenlnaUon 
or Ih. ml'uurem.:nl .pp.II.lul. Th~ le.1 
ch;tmber .h.1I be Itquipped and conalnlcied 
IlJ Ih.t Ih. challen .. a .. "1 I. elfechvely 
i,ol.ted lrum th. ImbU101 .it yet unilorm in 
conc:en'r.'ion Ihrouahoullhe chlmber. 

c. When Inlina I,r·purilyinal'l'piralora. 
tho normal filttr or c:.rtridae cl,menl th.U be 
repllced with • h1lh .. ffidenc:y particWar 
rut" .upplied by the MInI III&Qwac:turer. 

d. Th. IIIIIpliAa 1na~1 Iba1I be 
Nlected 10 thet •• trip chart reaxd 111& Y be 
lII.de of the t .. 1 thowina Ih. riM and flU 01 
c:haUaaae ..... t CODcentr.tion with lach 
IMplratioa IJId 'llIIiradoa .1 01 lacton olat 
leul z.ooo. 

a. The combinadon 01 Ab.tiblte air
purifyina eI_en .. (If any). cbaJ.lanae aaut.. 
and chall.1Ip ... nl COf\CIIltr.11on III the .... 
dwaber .baU be Iuc:h that the IeIt 1Ubjec:t Ia 
DOt expoeed iD .lUlUI 01 Pfl.lo the chalIenae 
...,.1 at ur lime durina the tnllne proc::eea. 

(. Tbe Mmpifnc port Olt the tnl IJIId
rwpiralor Ihall be plu:.d lad c:oaatracted 10 
lhat there Ia no detedable lalk arouad the 
poet. I Inte aJr 1I0w, II aJIowad 11110 the 
IUIPIilla line at all U- aDd 10 there Ia DO 
lntarfareace wtth the ftt or parf_ 01 the 
.-pIta1Or. 

I- Tbe IeIl daamber aDd tnt ... .., Iha1l 
penall tba pwaoa ad_i lti l4wrlnl tba teet to 
obeaw DIM tat IUbJect IuIde the cIwab.r 
darina the laiC. 

II. Tbe Iq1Iipalllll..-.dnc tba ~ 
allDolpMra aha1I .. III&a1ll the c:aGCeIltratioa 
oC daalleap ..... t cauI_t wldda a 10 
pan:nt ftrialklG (or tba ctw.1kIG 01 tba tnt. 

L n. ...... (iAa.nal bat..- ID anDC 
aad III beUIa ~ 011 tba Mip cbut, of 
lbe IDalnllllaDtatioa .. , DOt.....t z 
MClDDda. . 

.. Tbe IuIMat (or tba .... chuab.r 
.~ aDd (or the raplralGr IoIIIl1IIISII 
port aha1I be tba .. _ dIataet.,lqIh aad 
.. 1ariaI. It aheU be kept u ebon AI poaaible. 
Tbe ........ dlalMtertubiAa.-.oded 
by Ihto ..... ulactwv thaU be UMd.. 

k. n. aha .... Row froIa Iha .... chaIIIber 
ahaU pue lIInNIIa a ~ ma. 
beron rwIeue 10 aM.-

L WMa aodlI&III chloride __ Ia UNCI. 
tb. m.IiYW IuUlLidity '-'de the .... cbuabu 
aballaoe IDUlIed 50 paI'CIIlL . 
~ Proc«Ivra/ &qui_a. 
L n. fttUat olllall ........... ... 

Ihould be Il&n8d with ..... IYna, .lIIlipie 
"- lAd a YlriltJ' or Illtercbanp.bIe 
CIII1rtdpe eod c:aa1at.ere ..adt u the NSA 
Comfo II-N. Norton toe. Surriftlr toe. A-O ... 
or Scott-N. U .. either 01 the Ieeta 0III1Iaed 
below to __ ib.lthe f~ Ia prop.riJ 
adJuaIed. 

11) /Witi .. plWMllW t.L With the aha .. por1{., bIoc:bd. It.. aepUft ..-01 
"labt Inbaladoa "-leI .-III -'-' lor 
.....-.I 8eCIIIIIde. . . 

(I) Nerauw ptWaIIIW t.L With tba IIltab 
porttl, b&oc:bd. tba nq.ttw ~.upa 
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TOXIC SUBSTANCES 

iNul.lioa ,hould I"Cm.LD colUunl for M'teral 
MCOnda.. 

b. Afiu a I .. apiece ia .djlUUd. the le.1 
aublKI .h .. U wear Ihe faaplrca for .11 ... 1 5 
IIl1nul •• before conduclinl a quah .. v. lui b)' 
ullnl eIther 01 the methoda dumbed below 
.nd U"1Ii Ibe .UtCl .. rejlme delCnbed ill 
5 .... b.. c.. Ii. ~nd •• 

(ll/MXUnyloceLOle IflL Whcn lUinl 
Dl1~IIIC vapor canridlC&. Ih. lui .ubjcCl who 
r...n IIIIClilh. odor "'ould be un.ablot ID ddCi:1 
the odor of i_myl ~.:.eI .. ID aqult1ed inlo Ih. 
all near Ihe mo.1 vuloer.ble pen/ona ollb. 
raOdplac.e leal. In. IOQlion which I. 
Kparated from the I ... , .. ,.. .. W Inl .ubjacl 
ah...U be inall'llCIN 10 cloae h.r/hl. eru 
dunnalha ta.1 ~riod. A c:omblAatJoca 
castnda. or C&I1iaIa' with olJaAlc vapor aod 
Iuab .. mciaacy fLllen &haLl be I&Md WAu 
avail&bl. lor Iha pa.rucWar IU&k beine 
ta.lad. The teal ~Ied &haLl be FftII &II 

opportwUly ID amalJlha odor 01 iao&myl 
ec.tata belore Iha .... Ia cnoductad. 

(2)lrn'llJnt /uZM IMI. Wbaa II&ioa hiP
aIndanq Rh ..... the laIIl .ubject ahould be 
\!AI b1a 10 d.tec:t t!i.t odor ollnttanl fIIIM 
(.1.aAIIIc c:bloride or tilAllium latnch1aride 
"aotJ.latJoo NDOka II&bnI .q1Wwd lAID Iha aJr 
IIe4II' u.. _I wlAeraW. ponIocI.e 01 tIM 
facapiec» MAl. Thelal eubject.a.lJ be 
1Iu&rw:ted to c:IoM ber/biI.re- cb&riac the 
Lat period. 

c:. n.. .... llib/ed _y enter !he 
qll&A1ilalive "'\i.Qa c:.bamb.r GAl)' lithe or be 
baa oblaiDld. Mt!afadory ftl U auYd III 
U. 01 th.ia AppaIdlx. 

cL. Won the eubtad Ulten the I.e 
chamber •• I'MIOIIAbly.W. chell .... qaat 
COIICIIIUatiGa aba1l be --.d Ia cbe .... 
chamber. 

.. lmIudLa&aly alter &be aubJecl tOtarI cbe 
... 1 m..w.!be chell .. apa1 
ooac.atnliala IAI&cia !be rapirator aheJl be 
-..w.d to .wn that tM peek peuetratlola 
doa not uc:eed • percalt for • balI-GUk 
aDd 1 J*C8Dl for • full facapMcL 

I. A aub&e chel .......... ClDDClCtnUGll 
aba1l be ob&a1Decl priOr 10 tIM ecm&IlUIt 01 
...uac. 

(l)ltuplrator ,...tnlaiDc Itnpe ma, not be 
ow.apWDed lor tattaa. The Itrape aba1l be 
adjuatad by Iha WUIW to p" • ....-ably 
ClllalClltabl. 8t typical 01 DOC'1MlIIM. 

L ~ 1WJlIm.. PriOl' ID aatarilla Iha 
... t cbaaber. the ... t IUbfect IhalI be F"" 
_p&ete 1IlaCnactI_ .. 10 1Mr/Wa part IA u.. 
teat proc:>edutea. n.. teat ~jad abaJJ 
perf_ the 10Uowiq • ..-a- III 1M CIf'd,w 
Ii ..... 101' McIa iAdepeDd .. t taaL. 

.. NotrncI Breothill6/NB). In the aanaal 
.taAd.Int poa!tIoII. witbout talk.iac. 1M 1Ub/ed 
ahaU brMlha DOnDAlIy lor .1 \aut oae 
mlDuta. 

b. o..p BreothUti IDB}. III the --.J 
IWIdiq P'*tioa Iha ~ject ab.aU do deep 
!In.uw., for .t 1 ... 1 one IIWwI.e ~ 10 

.. DOl to bypanaolilata. 

Co Turninl heod . id. ID ,icJ./SS). Standi", 
In pl"u the fUbjeCt .hall .Iowly Iul1I IW/hn 
bead from aida balWacn the extralli. 
p"Ut.:OIU 10 cecil aida. "The be.d "'all be h.l1d 
II ."ch Illlntllle poailioo fOl .11 ••• 1 • 
1CC0nda. ~rfona fOl.11eut thrn COCIIP!.I' 
cycle .. 

Ii. MOllill6 h«Kiup Q/ld doW'l'l/UD}. 
Standinl in pl.ca. tbe lubject theU llowly 
1110'" h1a/hu bud up .lId down betwMa lhe 
extrema po.illoa .traiahilip end Iha extrema 
po.itioa .traiahl do-. The IIMd ahaU be 
held .t c.cb utrame pcN1doo for at 1e .. 11 
MCnnda. ~rfurm lor.t leut th.r.e cocnplate 
cycleL 

c. kodilll {R}. The eubject ahaU ,...d out 
.Iowly "nd loud 10 ulD be beard claariV by 
lhe leal coaductor 0I1D01ULor. n.. laIIt 
• ubjecl ahaU reAd tbe ""rainbow puwae".1 
the end ollhia MCUOCL 

f. Climot:l {C}, Tba ... t .libject ahaU 
,runaca, IIIWa. Irvwn. .ad senarally COCWIIt 
lbe lilea u.ilQ tbe f.c,W IIU&.cl-. ConUAue 
1\lr.1 1oM.1 U Mcoada. 

I- &nd oV.,. and IDIICIt w.. IB}. Th. tnl 
subject .haU bend .11ha w.iat &lid touch toea 
Ind refilm \0 upript po.itloa. Repeat f",.t 
leII.I Je MClIIGda. 

h. JOf:Iill6 in ploat II}, The tHl .ubjed ahaU 
perfona ios ia pt.e. for llle •• 1 30 MCOnda. 

i. Nu/mOJ Breath;. INRL Same .. curd.M 
L 

R(/;nbuw~ 

When the IWIllpl .trika raladrope 10 !be 
Ilr. Ih.y .et like • priam and fora • raillbow. 
Th. rainbow Ie • dlvllioa 01 wlUte I\abliolo 
DleCY beautiful colon. n- laU Iha .... pe 
ul • lona round ucb. with Ita path hIab 
.. bov .. end ill two aoda .pparently beyancl 
Ihe horizorL 1berw Ia. accordina 10 IeteGd. , 
boilin, pot 01 fOld .t oae .wi. hupIe look. 
bUI DO one ..... fiAda iL Wbea a ... loob 
lur IOlIIclhinl beyond ruch. biI CrWoda My 
he i. IoolUn, for the pol oIaold .t the ead 01 
th. ,..inbow. 

L Th .... 1 ahall be t.mD.I.Aalad wbeaewr 
""y liall. peak paaelnlUGll elLCNda I 
pen:aat fOl' halI-eaaU aDd 1 perceat f« full 
f .. capieaL Th. tna eubted _y be ,..finad 
.nd reta.1ed. U two vi the thr'M rwqllirad IalI 
.,.. lermioet.ad. 1M 8t .... 0 be dHmed 
iRMdequata. (s.. parapapla u.) 

7. CulclliotiOll of Fit FOCIIUL 
L Th. fit factor de~ br !be 

q~nlic .. Ciw. Ot laIIt equala the .v .... 
c:onunlnolioa inaide 1M rftpinltor. 

b. lbe aw.,..,. .... c:IIaaaber _.,.1_ 
il the .ritbmal.ic .".,... 01 1M .... dwaber 
CDnCantralioo It 1M beaiaoi'll aod of u.. aDd 
01 thelnL 

Co The '''-"'1- paal& _tntlGll of tbe 
chalLeuae "l&IIt inaide abe raapihtOl' ahaU be 
tha arilhlDelic .v ..... paU c:oncmtntioDaa 
for .ach 0I1ha IIiDe • .....a.- 01 1M taM 
wlUch an ~cad U &be ariLbaedc 
avcrall. of Iha peu CQACIIItratioDaa fou.ad for 
ncb b''IIIth d&ariDc IM-aa.. 
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Ii Th ..... r.a- pao coocenlnttioD lor an 
e .. .,ro •• DIlly be dClemWred lraptUc:ally if 
Ihtrt! i. DOl a lreal variahoo iD the potu 
cunl".&nlntliuna dutilli a .iaa!- ucrciaa. 

II. Inl~rpfYlCJlion of Test RMuJu. Th. lit 
f"clor Dlcuured by Ihc quenlilaciva fit le.11na 
Ih"U be Ih. Iownl 01 the Ibm prolection 
filclora re.ultinl Crum Ihraa indapotndanl 
1 •• 11. 

a. OIMr R~ul""ment.J. 
a. Th. leal lubiac1 .h.lll1oc be p.l1IIilted 10 

"' .. , • h .. ll·maak Q# lull flcwpiac.e 1IIe.& II the 
minilllUGI fil I.clor of 100 or 1.000. 
1"C.pcc:livaly. canaOI be obt.ined. U bair 
arowlh or .pparel inlen .... with • 
.. tWac:tory 6L lilen they aIwU be allarwd or 
remDved 10 ulo eliaUAlla inlerfaranca end 
.llow • Mcialactory IiL U. MU.(aclDl} fit ia 
.uU nol .ctamacl. the cell .ubject DlNI" ... 
poaili .. ·praaww ""pU'alor.uc.b .. puwcrad 
.. 1I·pwi{yiaa rftpirllOrl" .I&pplted .ir 
""p.iroicw. or .. II-COOI.iaeci brwathiq 
Ipparalu&. 

b. 1'be I .. ahall not be c:onduded il the,.. 
ia an)' hair powth belween the alUa and tlwr 
ftlapiece Malina IW'fMca,. 

Co U • I"t eubjact uhibu. dialc.Wt)' in 
bruthina d&&nna !be ...... aha or ba abaU be 
,..f.md IQ a phy~ trained ia ,..apirator 
diMaaaa or puJmoaary medi.c:iDe 10 delarm.iM 
whether tIM IMl eubjec:l CID WAI • 
rnpirator wbile perforaaint bar or biI duti ... 

cl. n.. .... eubjec:t abll be si". tba 
opportwlily to .AI &be UI18aed rupir.tor 
for ODe WMk.1I &be rupirator don not 
JNOvKJ. • Mtlalac:LDr)' fit du.riac act&IaI UN. 
the ... t .ubject -r reqllftt another ONFr 
wbicb aha11 be parfOl'lMd Immediately. 

.. A ,...pirator fil beaor card ahaU be 
blued to tlI.a t..c aubjec:t with !be foUowiaa 
illl_tioa: 

(1) Name. 
(1) Dal. 0181 tat. 
(31 Protecticxa facsora obt.aiDecIlbroqIa 

aacb maaJacbant. modal aod .pproval 
DUlllber of reapilator .... eeL. 

(4) Na_ aDd lill'l\Ul'a 01 the ~ thet 
cunductad &be telL 

l. fU1CrI1IMd for qulilalift or ql&lAlltalive 
fit "'!iDa aball be rapIaced -al,. whenna' 
IIlcnaaad bra.tbina raaill.ace Ie 
eDCOl&Rtand, or wIMP abe t .. t ... 01 bal 
alland tlwr 1Il&eari1J 01 tIM fill« media. 
0rpDIc vapor canridta/caaiaten' aIwll be 
~ daily Dr __ II then Ia eny 
indicaUGll 01 braakthrouala br tIM ... t .seaL 

10. In .ddllioA. beca_ Iha N&Iiaa 01 &be • 
Nlplrator _y be aIIectad. quutitatl". ftt 
tnlint abeD be ,.,...ted &.aediataly wbea 
the lui aubjec:t baa a: 

(1) W.ipl cl:aaqe oI20pountia or--. 
(2) Slpificaat f.ciaI ec.arriOI iD 1M arM oJ 

Iha fllCr,liece _L 
(3) Slaniftc.at deotal cbaapc ~ Dluldple 

utracdou witbovt prvLbaia. or acquirina 
daatu,., 

(41 ~tnw:tlv. or COIIDetic -.rJ. or 
III Ally ~ condilioo thaI IDA, iDl.rf .... 

witb r.c.p.ca ... \ina. 
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1 \ . R.:cordJce-rping. 
A I"mlnary ul all leal result .• ,h .. 11 b. 

m8Inl ... nrd in lor 3 ),elln. The .umm.ry ,hllll 
Indude: 

11) N.lne oC luI lubjecL 
(21 Dale oC ICiling. 
(3) Name of the lui conductor. 
(4' fil bclon oblBin~ lrom every 

re'p iralor t""I,,d (indical" m~nuliclurrr. 
mood. IIU and approval Dumber). 

"ppeoodix 0 to , IIl1D.10C11--MeodIc.al 
Q .... Uoao.ot.lrn; M.ndalon 

Th;' mandalory Ippendix conuill8 the 
m~i~ q~lIiolllalrn thaI DlUlI be 
.dlDinulered 10 all emplo)'1eft who ue 
upoaed 10 .. beltO" tl'1lmoliLa. anlhophyllite. 
IIcl inolile. or a combin.lion of the .. rnil;lrala 
.bove Ihe .clion level and who wiU 
therelore be included in their a:rnplo)'.r'1 

r4r' , 
INITIAL _.nIO&. \)Ur.:.TlOH ..... I.1: 

REFERENCE FILE 

medical IUJ'Icill.nu pro.r.m. hrt 1 of the 
.ppendi. conlain. Ih" In itial M~ical 
QueliioMaire. which mUll be oblained Cor aU 
new him who WIU be covere-d by the 
mttdical IUlvcillance requiremenl .. PaI11 
includd the abbnyial~ Pmodical Medical 
QUelliOCUlAire. which ollul be .dminillered 
10 all empicYIeft wbo Ira provided periodic 
medical euminaUona under the medical 
IUlvaillanca provilionl of Ihe lIandarei. 

1. ~ ______________ . ________________________________ _ 

l. $OClAl. S~'ITT • 
-1- 'T -J- -,- " 

1'. ·~t I. the hIVI •• t ,.a'. "..,l.L" 'a 1" ... 1' 
(roc •••• pl. II , •• e. 1. "lepl.tloa ot bl, •• "80011 

OCCVtAX1QIW, II!STOIT 

17A. ~ ... y ... vec _ea" tdl tl_ UO boon 
,.e _.a .e _e., loe , _at •• or _r.r 

rr TIU TO 171: 

1 . re. __ 3. 1tO __ 

• • tw" • .,. ...... e _ra .. t.e • ,eou .e .... I. 1. T •• __ l ..... 
•• , ' •• t)' 10_' l. 0... ItOt appl, 

~p.cll)' 10_,lft'M.t., To~1 ' •• c ... ea.. 

J ...... c. 

c. " ••• ,0 ........... pOW" , •••• • 1 t. T ... _l ... _ 
c~ .. lc.l Iw ... ,. yowr wor.' 
~pecllF \eo/.ft4w.'" 

.......... ,.: 

[a.c.. ,.-,Q.,OO1, ~ OJ 
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TOXIC SUBSTANCES 

AvP-<iU E ... § WlO..l.OO1.-'-1t~ 
..... a . ...; ficad_ oj QaOII 
~M.ed""«7 

lal ChHt r-nl8cnogranu ahlill bo 
Inlerprcl.c.t and claaallicd In aC<".urd.nce ",lIh 
• ;m.f .. uionally lcuplrd cl"hlnc.lion 
.y.tcrn IIDd record.d on. R .... nl!W'nOjlnphic 
ImcrprelaltOa FonD.. -Foml CSDjNIOSJllM) 
U1. 

Ihl Rocnl~eaogr.tnII ,h .. 11 ba inlerprelrd 
"'al cl .. llfied only by A S-f'!!.,d"r. II board 
.liKiula/~rtifird r:llllologi~1. ur an 
t:~p.rilnc.ed phyNdan wilh known Dlo.peni&. 
In pneumoconiONL 

(.:1 AU inll:rprelrn. whenn ... Inlr.rp/"Otlni 
clInl rocm'arnoarllltl8 IDlda IUldcr thil 
ucllon. lhaU hava launedilllc:ly anil.bl. rDl' 
rtrfannc. I compla,. wI or the I~/C 
lnl"",,,llooal Clauillc.11on ol R.dic'l1l~ 
rur l'Da IUI\OCXIDi_ 1 QIIQ. 

A~ F to I 181L1D01-Wwk rr.usca 
and ~. Coalnlla 10f' ~, .. 
Jnle a.p.k ~w.Dd.a&ary 

Thia opJMDdlx II Inlude<! u ,uidM.na rtJol 
emplo)'1d'a iD the .ulDmOliv. braka aad dutch 
repQ- iDdl&llly who wiab to redw:a thcit 
employ ... • ubealo. axpoa&&tn cluriniI repotlr 
openliona to "'f.la below the!Ww 
11 .. nd&rd·. adiwlle"el (Q.l r/cr:). OSJ L\ 
bclien. that IlIIpI.opn iD Ihla induall'J 
MCU.or UtI Wc.el)' to be Ible to reduc:e !heir 
IOlplo,,_' upoI&&tn 10 .. bnlGe b" 
employilla the aoainHrinl &Ad wuck ~A.CtIce 
conlnlh dacriUed ID Socliona A lind B ol \hi. 
.PJN'lMlill.. ThOM IlIIplorHS who cbOOM 10 
I&M theM c:nn1l'Ola and wobo achJ."1 
.l>.pOI\II'H below lhe acliOQ level will th"l be 
.LI. to .."oid an" bu.rdcn that lIli¥ht be 
lmpoeoO by c.omplyilla wilh auch 
raquiremenll u medial lW'YeilWsca. 
NC:OnJIr.eepina. traiD"", rupiralOly 
p",I..aioa. and rqubted UNa. which ant 
trtgared whell &lnployee .xP'*"" u.c:eed 
the actlotlllwi Of' PEL. 

A.bntoe IItpoaun In the .ulntDOli". bnou 
.BeI dUlch repair Indutry, 0IXW'a primaril" 
dunn, the rrplacammt oC duldi pl.ln and 
~kl pad&. aboes. aDd Iiniop. .t\abnt.,. 
flb.n may becoate .irbomc WbeD .n 
.uIDalO&ive mechaDlc RDWI"" the •• t..al~ 
conla1n1Dt reaidue tn.t baa been depoalled .1 
br .. k.Irs and dutc:h.. weat'. Emplo) ... 
upo6III'H 10 eaL.lloa oa:w elwinll thl 
deanina ol the brake tUum Of' dUlch ~ 

Bued OIl evidence in the N1eIllUJna 
recant (Eu. ..... 7~ M-:aJ.1IO-1 ..... OSllA 
belie.,.. that_ploye,.. all8'oa-d In bnUr..a 
n:pair operalioAl wbo impl_DI .n)' or the 
worit pnoclic:el aod anaiJl.erinl CCHllroia 
d.-.cnbed In SecliODl A aod B or thi. 
appendix may ba .bl. to red&lCa th.ir 
.. lDplo" ... • upoau.rn 10 In,l, tMol"w lbe 
aclioD II".! IQ.1 Ii bar I cr:). 'Th-a conlrOl 
nllthoda and the reIeVlDI' reaw-d ",iUance 011 
th .... and oahef' IDIthoda IlI'II dac;ri:.d ia the 
rollowmtl MCtiona. 

7-IChM 

A. l:J .clo.,:d Cy/indrr.'H£P1I Vacuum Sj'u"". 
/I1~''''od 

Th. ancloW'd cy~ ... c:uwn Iyla- uaeJ 
in Dno of Iba racillo .. VIUled b)' 
ITllrelo:nl.llv .. 01 \h.e N,IiQa,J wlilul. 1M 
CkCupill ional Sef.,y and H ... lIh II\:JOSIi) 
d"tUlJl to health hu.rd nalu.1lioa or bntlur 
,epa.,. r .. dlilles lEx. ~I coo.ai.1a olll.n. 
cum ponl'n lS: 

(I) A wh .. "lhaped cyllndw daaisned 10 
colfer and.ndoN the wheaJ u.embly. 

121 A comp, ..... d-air hOM aad DOU1e thaI 
fila iolo I port In the crUndar. aod 

13 I A HLP A-ftJa.red 'fAOlWll UMd to 
.".c.ua I •• irboma dua I senaru t.rd wil!WI tha 
c)'I:ndc- by Ihe compruaad air. 

To upera'a Iha ay.1aID. thl brake UI01nbl)' 
~ anc;IOMd iD • cylinder thaI baa mwlna 
pana IQ provide ~')' UId coUDA alHv .. 
IhrvlliA w hlcla the IIIoKb.Dlc c:&D tt.ndle lbe 
brak.a .... lIIbly pane. TIle ql1Ader 
e!TKt!vely iaou.l .. ubalo. duatln the dnuIl 
fNna Ihe mcchIuaic:'. bre.1h1Da U)QL The 
bt .... auembly IaolaIJoll c:yllAdcr II 
av.ilable lrom tha Nilflak CompaAy' &Ad 
wme. In two Ia... 10 fit bntk.e dnIma 111 the 7-
lo-lZ·ioch .u. faJl8e ClQIII.IIIoOIl to .utomobll. 
..nd lishl \Z'IaA:U &Ad the u-to-1i-lDda ab.e 
nutp COCIIJD(IG to la.rp COGImItCiMl wbJca 
The q'liDdar La eqWpped with built-lll 
~Naaed·air JUAa &Ad a COGAec:tiuA for a 
VIlCUum dcanar aq&&1pped with alu.ch 
Efficieocy Putia£l.ta AM (I tEPA) row.1'1aII 
Iype 01 rutar ~ capable 01 ramal/iDa .u 
poulicle:s puatar thu Q.l miaoaa from the 
air. Wbea the V&e:IIWD clu.Aar', rular la IWl.It 
1IIU11 b. rapla.ced aa::ord1na lO,the 
IDIU\w.ctww·. InaIruclIoa. &Ad appropdaale 
HEPA-r.h.,..d dual c:artridaa reaplotota 
ahould be wonl dauina the (IIOCIIII. The ro .... 
ulth. VIQIIIIIl deaADC II I.IIWDaci to be 
coolamiDated with ~ [lben aDd 
abouJd be baAdI.ed cardully. _tied with a 
finl mill 01 w .... pt.cad imc.edl.talJ lila 
IIilMUed plaalle be,. aDd dlapoMd of 
properiy. Whn the cyUAdat La 1ft place 
arowwl the bnJte uMmhIy &Ad the HEPA 
VlCVum La COQ.QeCtad. ClDCIIpc-aaed air it 
L1ownlAlO the cyliDdar 10 lo..ca the residue 
from the brau ..-bIy peru. The 'f1lCU1Ua 
tbeo ..,ICUIIICI the IooMoed maLarial era. 
within the q ' l.iD.dec. c:.&ph&riDt the aiIbome 
1II.llrilL! 011 the tlEPA fillll_ 

1lI.a HEPA 'fIQlWD 'Y'le1a CAD be 
d.iacoAoected fnxD the brake uacmbl, 
iaoillliOCl cyUnd.r wbeG \hi qliodar la DOt 
beLna uaed. The IIEPA VIQlIUII C&D tbq be 
uKCi (or dutc:b laciDa worit. p1.nd1Da. cw Olber 
roulLo. deAllilll-

B. Compra.Nd i\Jr/SoJrant Spl.1II ItIIIll»d 
A compraMd-alr hoM nlLed aa the ead 

with. bottl. 01 aoInat c:&D b. UoNd 10 "-

• "*'Il00 aI .... d ...... n ot-..dal ~ 
dn.re ..,. c:DAIIMlw.le eed WIW' oa 01 rem- • d·doe 
100 ..... 

th .. ubc.lo.<oDlainina ",aid ... and 1.0 
a.. pI..,.. the rn ullina .arbo.ma penick. iD Iba 
,.,I\ ... DI IDIIL n. mech.;."ic .bould ~Q 
."B)·il'll Iha .w.lloe-conlADlino.led part. 
with Ow .alnnl III • I"rlid enl dlilloncc 10 
enauno lbal L'I. u.bcllOI p.rt;du Olra nul 
tlislodllrd by the yelocily or llul aol\'lnl 
IPrvy. Aller lha .. belloa panicln .re 
Ihorouahly W.IltK!.1ha Ipnty tNI)' be t.ru~t 
c:lulOCr 10 Ih. p&I11 .nd lb. pan. DUlY be, 
Ipnoyed ... necca.uIY 10 remon an .... and 
"Iher m.teriaL ~ 1"I.oDlOliu paru 'pnly~ 
With Ihe IIII1t ara I~D wipr.cJ with a r4~ 
__ hich 111"11 thllD be diapoMd 01 
Olpproprilrldy. Ra •• ahould be pWad iD • 
l.heU.d p&;',tlc; N8 DI' "a1~, a:mIlIUtu ""bil. 
lI .. yare lliU _L Tb.U .au.&AI lbalth. 
... bulGe Gbc,.. wiU nol bec.oma WUome 
.Itar the brake.nd dutch parta ba". beea 
daao.ed.llI da.aAup raea arelal&Ddend other 
tl:aD dlapOMd 01. they II1&II1 be wuhad "lint 
~thOdI .ppropriale rOf' the laUDdarina 01 
ubeat_la&.I.Daled .. Lariala., 

OSHA beu.... thet • variaDl 01 tb1a 
com~/aoIvealllLlat ~ oer .... 
a,dvaA1.a8a ovar the COIIIIpr'MMCkir/aoI_t 
mlat 1KhAique dllO'lMCI.bo'f .. both Ia 
tarma 01 CID6lI &Ad employ.. pro&edioIL The 
varlaDtla'folva the 11M of ..-, C&DI rw.d 
willa aD, 01 aevwaI aolveGI daaDen 
~)' available Croaa aulO IUIIPIY 
.Ior.. Spray c:au of aoIvtIDl ant lnallJMnaI"
readily awallabk. &Ad NI" 10 UN. Thew 
c:aAI wiU abo uv. u-. bec:a1lM DO eoIvaat 
dalIvery ~_ baa to be ._bIecI. La. ao 
«»mpraeNd ... lrboee/.u..raa_bIe OSHA 
bc:u.- that a .pny cu wiD cWiv ... aolv&Dt 
10 abe palta 10 be daaned with coaaidara.bJ, 
leN rOl'CllIhaa the .IIMMtin CIIIGIpftIMCk.I 
deUvery qltam ducribed .boY .. Ucl wW 
thlll aenarata 1._ airborDe ubealoe Obara 
tIwa the ~ method. The Aaenct 
tbenlon beUewe thaI the .xpoaun lev.la 01 
llIIOIDOl.Iwe repair """".nICf ...ma the ..-, 
c:an/aolveot .... prooMI ",W be tftIl .., .... 
thaA the &JtPC*Il" reponed by NJOSH (£It. 
M-Z8l) b the compnued-air/aoI .. lJlt !DUe 
arlfCIII (OJlII/ccJ. 

C. In{OITDGtiotI QlI 1M £ff«:ti~ of 
Vcrioc.w Clz,QlrD/ ~ 

The a_t 01 a1rbome ubealoe pMRtad 
dI&Iiq braU &Ad clutch ~ openationa 
dcpeada OQ the wurit pnc:ticeI &Ad 
aaai-riDa c:ootrola u.aed dI&riDt 1M repair Of 
removal actIYity. Dab In the NlacaIrJna 
rec::wd ~11ha I-hour U-WaiahLed 
IV .... nw .... , aabeato. ppoaure lanb 
Muociaa,d willa "arlou _~ 01 brake 
!lAd d"tch rapa1r &Ad removal 

NIOSH aubcnilled. rapGI1 \0 the rec::anl 
ntllled ., IeAllb Huard £"alualioG rOf' 
AulOtDOtl,·. Bn.k.e Repo&ir'" (ElL ~).ID 
IHidltloD. bhllrila M-l. &Ad 110-1" ptOVtG.d 
apoatare data for COCDp&rinc the ~ 
coocantrelioAa 01 ubeaIOe .-en\ad by the 
UN ul ,.arioo,ta woriI pnclic.n d.&rina bnk. 
~"opHtllioaa. n- repone pre-' 

(lee:.. 1t1Q.1001 ~ 1'1 ,. 
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"P"'UI"W d.l .. (ur bntle rrpuir oper.llonl 
,nvolvlng I v .. n~lr oC c:ontrola Ind won. 
rr:,cl'cn.. Includin!;: 

• u~ or c:omprc: .. c-d air 10 blow oul Iha 
Lr~". druma: 

• U .. oC a bru,h. wilhoul a wrUlns agent. 
10 ",mo.,. Ih ... bnlol-i:Onlaininl ""idu.; 

• u~ DC a brush dipP'!d in wal~r Of a 
.al.·rnllo remove Ihe "~Ioa-conlalnin. 
n:lidur. 

• U M oC an ancloMd uevum cleonJng 
.yalrm 10 c:.aplW"ll Ih ... bello..conlainilll 
rel,dll'; and 

• UN IIr a ~Ivflfll mill lure applied willi 
compRued au- 10 ",move Ih.a mldue. 

Prohibiltd M.:thod. 
Tba 11M oC Q)mpreaHd eit 10 blow the 

ubello..conll.inilll re.id ... oCT \he aurlace 01 
lb. brake dn.tm remov .. lb. mid 1M 

eCTeclinly INI 'Imwtaneoualy produca an 
air.lome doud of •• ~Ioa liben. Aa:ord!na 
10 NIOSH (E... M-283), 1M peak axpotW"H oJ 
mach.1Iia uai", thia IKbnlqlM waw .. bip. 
.aU libert/ex. and ~ourTWA upoawu 
nnpd frolll OJX) 10 o..1Q I/ex. 

Dr, WJUlus ,. N~ 01 the M_t sma! 
SdIool 01 MedIdne (Ex. M-7.) died dala 
ftoaa Ie.t aJId Hlc:IrJab (1870) tINt IDdkaIed 
that the _tradGa ol..o..la. ralIpd 
from 0..&4 10 5.3a f/ rit: Ofti' • OO_blllla 
.. lIIpUlII paiod wta.o oomprueed all" wu 
beiDI ued 10 blowout 1M ubHloe
CQQ1a1nina ~ froat the braka dna-. ID 
lbe aa.me aNd,. a p .. k QIOOIIllndoa 01 ffI f./ 
CC ... ___ lor a ,.. MCIIIDd. ~ 
brab deaDinc s-formed witJa -pnued .Ir. RDhJ .. at (187S) (Ex. JlC)-l ... ) .. MMIWd 
.,... eoac.ntraUOOI (01 UDIpKified dunlioa) 
wilMa W feet 01 operatioaa Imolvina tba 
d--iIIa 01 bnka ... tJa oomprMMd air and 
obtaJDed nedlnp ,.".",. tro. ILl lID ZU '1 
cc- BacaIAM 01 the bigh PpoalllW 1ewI, tJaal 
.-It froa dMDinl btUa aod c1ulC.h partI 
u:iDI CGm~ .ir. 9SHA bu problbiled 
thla pnctiCIe Ia the rnlaed ,laNlani. 

bNff.ai"~ 
Whaa dry bruabl.,. wu UMClIo _ the 

ubM&oe-cocllaiDlnt ~IMI froal the bnb 
dnuM aud wbael • .....bU .... peak npoeutM 
---t by NlOSH n.npd froIa o..n 10 o.n 
f/ce. whlia ~TWA Intia wen.t tba 
_ 1t&Ddud', pannillible upo.ure 1lI.1t 
(PEL) 01 eu floc IE... ~). Rohl.nd IU, 
coUMa- (b. JlC)-l41) colleded ana 
Mlnplae 1-3 Ceet from • bnlta ~anina 
operaUaa betns perlormed with. dr)' bn&aJ\. 
aod rneuured COIICCIlraliona ranlllll from 
1.310 l.a fla::; bo • ..,.,. aampliq U- aDd 
"tWA oooomlraUooe .... DOt SW-Ied iD 
the Robl .. at,Nd,. 

Wbca. bnaah w •• ted witJa •• Ier. auoliDe. 
or Stoddart ~t •• al&8ad 10.daaD the 
a~1ainina r.id\M f.rona \be aJJ.a.d 
pa.rU. 8lI~ I.velal~ TWAa) 
m_Nnd by NIOSH •• nGMded \be _ 
Q.Z CIa; PEL. and peak npoeurn rane-d .. 
biab .. z..az floc II!t&. M-MJJ. 

~(trrtd 'y""thtxh 
U .. oC an Itnllinr:<:rina canuol I) lIlt"' 

Involvina a cylinder IhMI complel"ly endoul 
lb. bt-alr..e alIoe .... mblr and I HIgh 
Efficiency ParlicuJ .. le IUlIHEPA) rllt~ 
~uipped vaOlWll producrd a-bour TWA 
rmploYH upoaurc. ur Q.O\ rIce Ind poI"k 
ItXPOluree renSlna rrora nondelacubl. ~ 
rIa; IE... &4-26J).I~UII th~ .y.lltlll. 
achiavwd UpoalllW l."aI.e belo" the 
.Iandud'. action I.nl. ill. dnalu.d ill 
dclaU below.) oal. collee1ed by I"" Mounl 
Sinal Metlial Cenler (Ex. gG-14&) for NilfWI 
01 Americ.a. Inc.. the m.nalacJurer 01 the 
brue numbly enclo.ww 'Yal'''' abowed 
\he I ror two oC Ihree opera ooca NJII pl..d. tho 
rxpCMW"II of mechan!ca 10 airborne ubnla. 
fibeR wal nond.laclabla. Por lbe third 
OperalOf eampled by ML SlnaII'HMl'Chan. 
the upoau.rw wu CL5 f/a=. wbic.h tba ... thora 
attribuled 10 .. bnla. thaI bad c:oalamiDaled 
tha opera lor', dothin.1n tba COWM 01 
prevlOlll brak. repair operatioN perlonaed 
without the endOMd c:y1iDdet/"KUUIII 
_y'lata. 

50fDa lulOlDOClve npalr CadlIu.._ a 
~it hoM to .pply alOlnnllllilt 
10 mIIO¥a \be ubHtc»-c&OatalaiJll raidaa 
&om tJaa bnb dn.trDa belen repair. The 
NIOSH cIala (Ex. &+-al) IDdIcated IMt 
mac:baaica ampkJyina tJaIa ..thod 
uperiaDced CllpOIIlIa fa-llov TWAlJ DI Q.I 

1/ a=. willa pMIu 01 CUI 10 Q.II flcc. Tbla 
ledIAIqaIe. and a "arlaat oilt tbal OSHA 
bel'"" Ia boUt Iasa COIdy a.od ___ 
.ffactt .. Ia ~ ~ upoauraa.la 
d..cnbed lID p'Uw dala.ll .bow Ia Sec:doaa 
AandB. 

D.~ 
la c:oach"ioa. OSHA beUn_ thaI It Ia 

lJul1 that employan ID the bnb and dutda 
repair IDduaIrJ wIJI t. Ible 10 naJi 
lhatDael" .. 01 the Ic:tJoa \ani tnaw built 
iDlO the rniMd ataDdud If they 
COOKLenI'oo.aly -pl01- 01 1M Iu
c:oatrol _tboda dac:ribed lbove 11M 
eoc:IOMd c:yliDdar/HEPA nc:a. tyaleaa. tJae 
COCII~ aJr/aolnDt IIIetbocI, or &he IpI'Q 
canl aolftAl IDIat l)'ItaIL 

Ap,-dl.x C tD S 1S1O.MS-S.' rt_ 
T.c:J.k:allalor.atSoa fOl ~. No. 
Nand·1orJ 
L Sub.WIcia IdenUllcaUoa 

A. &abel.DC:.: -Aabnla.-Ia dw ume ola 
d ... oIlftapn.lwn-ulica .. -unanla thaI 
occur In fttwou. fonn. Ml.DeraIa that VIt 

IDduded ill thie p-oup a,. chry.ollia. 
aocidoJlI •• _II .. trwmoU .. ubnlo .. 
anthopbylUla ubnloe, ,Dd act1aoJl .. 
.. bnloe. 

B. Aabaloa. tnmolll .. anlbophyllite. .nd 
aclinol.l .. .,.1lMd ill the lDAAulaclurw 01 
b_I-f"Hlllanl cIothJna. .ulaeatln bnlta.Dd 
d"tcla UnJnp. an&! • veri .. , 01 buJldlna 
malanala indudlq nOOC" lila. roon". f.h ... 
ceilint til ... ubnlo.camaal pipe aDd theat. 

REFERENCE FlL£ 

.nd fin·rn~l.nl dryw.IL A.~.I~ La .1.0 
pn:.rnl In pi~ Ind boil\:~ Inud.llon 
malena1a.. .nd In Iplftyn.i-4ln m.!.ri.I. 
hlt"Alrd on ~aml.ln CRwllp.cra,.nd 
t>.rw...a walla. 

C. The polrnli.1 rot. producl conwini", 
.Ibu.loa. lrenIolil«, anlh'Jphyllile. and 
.clinulile 1<) ",Iuw brt .. lhrablc nben 
de~nJ. OQ ita dram 01 friability. fri.bla 
me..,.. th.1 lbe ID.IIlmal c:.an be aumbkd 
"'lIh t..nd p","ure and La Iherefon likely 10 
.mil liban.. llHt nbroua or nuffy Iprayed-on 
II\8I.rtal. I&II!d for llrtproofin .. l&aul.lion. ~ 
.aUl1d proofing .,.. conaiderr.-d 10 be rri .. hle. 
and tbay readily Ria ... airborne libert·il 
dJalurbcd. Malm..a .ucla .a ~j,lyl· .. b"loe 
floor IU. or roon", f~h. ue cc/Ulidered 
aon/nabl •• nd genanaJly do nol -ul»irbome 
nban unJ .... ubjftcl.d 10 .. ndina ~ ... wiD, 
opera\Jona. Aabealol<8Wlant pipe or all_I 
can .mlt .irbonl. flbere if lhe m.I~1a are 
evl ~ .. wed. or ill"-y an bt.>Aell dunn, 
dalDOUlkMa opualiOllL 

D. Pamiuibla ellpoll:JW: E.'puaute ta 
eJriJorDa .abnloa. tremolile. antboph)UIla. 
.Dd acUDolila fiben _, DDI ucecd CU 
flban S- c:uh6c mnU ... ser or Ilr (eu (fcc) 
IYW1IfId ~. tba .bour woriI.d.ay. 
IL HultJa Haanl Data 

A. Aabaloa. tremallI .. aatbophyWta. ud 
.aJaoU1e cu ca_ diaabli"l rnpiralciry 
di ..... and ftricNa!ypes 01 c.ucan Illbe 
nben arelMaW.lnh&Ilnc or Inpatllll nberl 

. lrora COIItallliuled c:Iothlna or Mia CIA .Iao 
raullia tM.. ~ The AJDIPl- 01 
IbeM en...- ..,wa1I1 do not app..., for 20 
~ IDCIn ,.an an-Initial expaaure. 

a.1apoeura 10 aabaalCMl, 1rnDolIte. . 
aD\JaopIIJIUte. a.od actlooIlta baa be. abOw1l 
10 caMM I .... C8DCW ... uotbalklma" aed 
cane. 01 &he It-..da and coIoa. 
MaaotbeU __ Ia • ...,. cucar 01 the tbJa 
InftlbnIM Iia1Da 01 th8 cheat and abdom.a. 
S)'1DPIaIu oI...-tIIeUome lDduda abortoaa 
01 brM1h. JNIia Ia the -u.. 01 abe cbat. alldl 
Of Ibdo-inal peJ& 

UL IlMpoInIon a.od ProtactIw Cot!Una 
A. RHplnaIoll: You are required 10 ""ar _ 

rnpUIalor wbao perl~ taW lb. .... v.lt 
ill ubnlCMl, tnnDoUte. IntbopbyUlt .. and 
acWaoIila axpoeure that ~ the 
pcnIlillloibia Ppoewe limit (Pfl.) 01 CU rl cc. 
""'-e ccndiUana can DCQII' wbila yow 
employ. II IA the proc:na ar m.t.aUi.,. 
~ CIlDtnN.1o red~ ubatoa, 
tremolll .. an.tbopbJWta, aDd acUDoIJla 
IDpoawa. Of wIMre ~ coo\rola are 
DOl r ..... b1c 10 M\lCII ubMtoa. uemolite. 
anlhopbyllll .. :md .ctiooUla upolun. Air
purifyt.,. rnptnlon equipped with a blah
.fIldanc:y INrUc1I1ale air (HEPA) fUler QIl be 
aNd when .1tbonM .. bnt.oa. lnalOlU .. 
.allaophyWta. aDd aaiDDlUa Ow 
COGCaGInUou do not cu:..cI z fla::; 
01Mrwi8e. ."'-PPI1ad. poNU~---. "-U 
r~ ,.."lntan -c b. tMeCL 
Di.poaabla ...",!nlora Of cNat .......... Mt 
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pennllled 10 1M 1U<"'110( .. bn, ..... 1I0·m.";'''. 
arllhophyllitl! .• nd &cllnolil. ""ork.. for 
flCl"cti". prolllct:on. re,pinolon mu.' 01 )"Our 
r~C. 4nd I\e .. d .nuBly" YOW" emplo)~r i. 
requIred 10 coodw;1 fil ICI'" ""hoen you ... !e 
f;nl u.isned a "",piralor and .""., II mon,h. 
,he"'''''"r R,,\pinIOn ahould n ... 1 0. 
loo&c,w-U or remol/cd in .. un. ,illl;)li,,"1 
.. I\.!,.. Ihelr UM i, rllfluon:d.. 

B. I'rolecliwa Clothing: You ulV re~luire:! In 
""r:..., pmlKtivlI do thing in work are". ,,"t-..,r~ 
.,1,.,."16. 1l""ell'UJlite. &IlUlophyllite •• oJ 
4LloIWliLc fIber c.onceatnlion •• ~ Iho: 
penuiuolJle upo.ut. Jim.jIIPEL) or 0.: fie.;. 10 
pre .. /lt c.unt~min.tion oC tha .1Wl. \Vho:lV 
protealwa d011Wla La requirwd. YOUll!willo),cr 
mu.1 JUOyid,t )"011 with dUll ganuonla. 
Ullku )'01/ ..re workinB on .. I~ • .w.'oa. 
In:molite. antbophyllile. .nd lIeliDulila 
remol.".d Ul ~lI\&Jlilion projKt. yuw" ""'ploy"r 
1Il:...1 .. Lao pt"OvitJ. a choJlI¥'I rooln .. nd 
Mp"'"I, lodu,ra for yOW" .lrCel dOlba .... .1 
&;.OC\lamin.led wurk dolbu. U you 4n 
woBi." on a IAIJI IIIbUIU4o, lramolil .. 
anlhupOyllita. and IClinolita removal M 
Uull\Ouli.ln pRljecl.i&lId whera it La fCllaibl. I" 
do IQ, )'OW' amployulDI,Ial provide a cU!1lA 
room. abo_, and cUcoala.mwtion room 
WGtiaUOIY to tIM wort ",.... Wbaa I .. "i", 
the work a,..., )'011 mu.al remove 
cont..lmWitad dodWia befora pnx:eedJ", 10 
Ih, lAuwer. U liM Iobow.,. La DOt ad~1 to 
thoi wuriI an .. you m"" 'taQWIII yow 
dUlhi", beCore proc:eedUlc 10 tha c.baP4" 
room ADd abow.,.. To pn"'lltlAhe~ fiIMn 
10 C)OQw.Uoalad cb ..... rooma &Ad abo .. "ra. 
I,..,. )'OW' rv.pitator on yoill yo¥ I .. ". the 
aDoW.,.1lAd au.,. the dun chaIla- roocn. 

IV. DLapoMl Prucad_ and Caaaup 

A. WUI&I that.,.. eeacnlaci by pnlCIII_ 
",baR aabattoa. tnmolila. aathopbyWt .. &ad 
actiDoUta ia pteMDl iDdud.a: 

1. Empty ubnwa. tramoUta. aatbophyltita. 
and actuaoUle wppinc CUlWnIl'l. 

Z. Proa .. wu," .ucb U alttUlp. 
trlmmU1p. 01' nleetmalarial. 

s. Hn-1"~M,"111 w ..... from Iwwplaa or 
Y~ .-

4. Aabalo.. trnaoUta. &a6opbyUlta. &ad 
actlooUte ftnprooflna 01' ~11Da mat.rial 
thalia nmoved froal bo·Jldi0p-

L BWIdUIt prod.ucta that coal41a ubntoa. 
tramol.lta. aathopbyWt .. &Ad act1Do/.ita 
remand durtna bo&ildiDt rcnovatiaA w 
daDollu-. 

.. CIlataa1Aatad dlapoubl. protective 
~ 

B. Empty IhJpplo, hap caa be natt.aMd 
tander axhaa.al boodI and pa.c:x.d IAto .Inlabt 
oootat.o.n fM dJ.poMl Empty IIhIpptae 
dn&JDa .,.. ciilnaIJl to c1au aDd aboWd be 
Ma1acl 

C. Vacuum lop w di.poaabl. paper filtan 
Jhould QOC be c:laancd. tMil aboW.d be apnyad 
with a n- _Ier mial &ad plead IAto. 
labeled ...... coaLIIiAw. 

7-tg...ae 

0 " Procc .. ""ul. end bO~"e1Ipin.& "' .. '" 
IhouJd b. ... ellad ,.,i,b ""e'''' QI" • aWol\&ra oi 
.... ,C' .. nd awt .. ClaJll prlOf" 10 paduoalAa IA 
d"po,,,bl. cDnlau>ua. 

E. M"I.o.1 coouiAlna ubftto .. In1uoUI .. 
euth"'ph)-Uil .. 1lD4 acltnaUte th.1 ia remo"ed 
frum building. mu.N be diApooiad of 1A I .. k· 
tlchl 6-crul Ihid. plutie baas. pla.tie·lined 
urdbo<! ref c.onuinara, 01' pl .. t~-Ii.Qed Dle11\1 
conleinera. Th ... W .. I ... wlUcb .,.. nll\Oved 
wbil. ",.t. abaWd be M~ iJu::cnulnara 
boIfore they dry 0111 10 lIWlim .... th.I! rl!1 ..... oC 
.. bcaloa. !reQloUt •• &nlhophyltil .. &ad 
.. el inolil. li bera duri.na b&.adJlna.. 

V. AcaN to information 

A. EMc.b yaar. your 8IIlpJoy.,. '" requind to 
infQl1D y_ 01 the 1.alormaLloo coauincd 10 
\hi. lLandud and.ppcud1aa for utM.toa. 
trl!mouta. anthophyUita. &.Dod ..cLl.aolil .. In 
addilion. yOW" ltfII~oy.,. mu.at iaallud yw 10 
thor proper work prac.IloH fOl' baAdllitt 
malari.l, coalaininl ubnlo..lramollta. 
ulbopllyUiLa. and adiAoIiLa. aod tba c:ocnct 
u.aa oC prolKtlve equi~L 

B. YOUI' _ploya' it requinod to d.tletmioa 
wb.e1hGr 1011 .... ba/.ac axpoaad 10 ubntoa. 
tnmoIita. .. lbopb~ta. &ad a.c:1iAollta. YOIt 
Cw your ~tetl". bu tba rtabt to 
ot-v. aIDJIIoy .. __ u &ad to 
ncun1 tha rMUlta obtalnad.. Your ~y. Ie 
required to 1.al_ fO'I of yow expoaww. aDd. 
II you.,.. upoMd .bon tha penDIalbie 
lleni .. he w abe La .-.qu.lncl to laCona ,... 01 
tha acLloaa that.,.. baUIc taU. to ndax. 
)'OW' aJqIOWN to witlWa the ,.. leelb1eIialL 

C. Your ampIoyw .. NquJnd to kaap 
ncurda ol your IXpO&W'M &ad ~ 
.xanllAaLlooa. n.- allpOIIIIN rKIIfIia awat 
'- kept lot alleut tbUty (30) yean. Madk:al 
n<:onla III"" be kept for tha pcriocl 01 )'OW 
empIor-t pI ... th.Irt, (3011"'" 

D. Y __ employer Ia NqWred t.o nlaaae 
yow axpcMWW &ad m.eclk:a1 ~ to JOWl' 
pbyakiaa w da&pleci ~lat1". I&poD 
yow wrillca .-.quaaL 

Aw-b H ... m.leIl ... d 
5w-w-Gulll'-="~ 

~~rw.."'~"" 
W-"&efJ 
L ilou" ol !Day IIlbaIat$oo. laano. 
n. Tox1coIoo 

Cli.aJc:al avidaDoe ol tha ...n.r.. .a.a. 
u.oc:Latad wiUi upoeww to ubeatoa. 
tnmollta. aacbDpbyU1ta. -t adiAoUta. La 
pruantlo tha C_ 01 aevenl well~ 
epld.amlolotPcaJ .&udJft ol ooaapaUooaJJy 
expo6l!d woritara. femUr COQLac:ta 01 WOIbn. 
&ad penoN U\inI- ....,..,,,. tnmoUta. 
aathopbyltita. &ad adiADli .. aU.-. n
.tu-dJn have abowa a dellAIta ueociao. 
betwn1l exponn to aab.etoa.lraDOlita. 
aolhD9brWta. &.Dod acUDolIta .ad .. 

--..... 
jl :~-~~ 

inc.ru WH1 incid.ac.a of I" ... c:.anc.or. pleura.l 
,nd re ri 10n. .. 1 ..... .0 lhc loom&. ga ,uot.a"'.ti.a&l 
unur. and ubutoe.a. Th.laller UI • 

diublin¥ fibrollC lu.nc dIM ... thAI La c:.auaed 
ooly by .~"re h' • .0.-10&. upoe..,.. to 
ubc.loa. Iramolil .. anthophyllit .. and 
.ctinolile b.e •• Iso ~D aaaocial .. d wilb 10. 

onaeucd incidallOa 01 nophqeaL IUdney. 
larynl/«eL pharynaclll. and bUCCAl! cavily 
caROlra. Aa with other Iu\owD chron~ 
ocevpatiooAJ dJau_ diNaw auodaled 
with a.bHlOI, \n:molila. aothopbyllile, and 
MelinD1lta aeoaraUy .ppaan .bout 20 y • .,.. 
folio""", \u fint 0CCW1'C"GCI 01 npoaun:: 
ThUl .,.. no baWD acuta .cree .. uaocielad 
with upoeUllIO aabeatoa.. tnmolila. 
anthopbyUila. and actiDolil .. 

Epidcmioloaica.J .Iudi .. i.adiata lUt tha 
riak 01 luna C&DCIeI" amana cllpOMCl wCNk.an 
who.moIut ci,UlUU i ...... Lly iAa-auad 
o. .... r IDa riak ulluq c:ancat uaoq _ 
.... pOMd NDOkan or tIJ4IOMd QOQ.moIcCIL 
n- Itudia IUlaHt lhIIt ccaaalion of 
llDOJr.iaa will rad&oea tha ri&It of IUDI c:&naIr 

:w a paftOQ axpoaed to .1bn1cM. tramoUta. 
aathupbyllita. aDd aclioalita but will not 
recbIca II to the IAnY Ina 01 riak al that 
ulalina for aa apcMeCI worker who hu 
.... .,...-oked. 

m. SIpa and Symptoau oI~1ed 
Duaua 

Tba aI&Aa aDd l)'IIIptDIIU 01 Jua cane. _ 
palroUataalloal c:&DQI'lndllCed b, upoawe 
to a.--. n.outa. aatbopbyW ... &ad 
acaiDolU .... DOt ~ a.cept lb.t e chat 
X-ray ol ... axpoaed p.Ueaa with 1q c:a.-r 
may ahow p&.waI plaq.-. p&awaI 
QIdDca'i"" _ pI.ural AbnaaAa. S~ 
c:handeriadc oI ... crtMI_a ..a..de 
thonMae 01 '--1Ja. paiD iA 11M ..u. of 1M 
droaM. or .bdcwaillal pa.ia. UMotb.eJioma hu 
.1Uda Ioapr ialaacJ periDd c:oaapue4 willa 
\u.aa CUCIII' (40,..,. • .,...16-:10 s-n). 
&ad -ahatillml Ie tbuelon IaOft Iikal, &0 
be rOUDd UWMII worbn who ___ fiB( 

upoead to ubeawa at u early .... 
MMotb,eUgml Ie alway. ,,&&1. 

AtbeAa.I. La P.'_Ir)· fibroeia eaUMd b, 
1M IoOQIP.I."oe 01 ubeaw.1iben Ia tha 
llKJlL S~ IadacSa abortMM olbrMLb. 
CQI~JiliIa, f.tIpa. &ad vapa reali.op ol 
~ Whal dae fibroai.--... 
abocma. 01 '-ada occun n. at I'M'-- 11M 
dllpoa1a oIubeeto.l, Ie buocl OG a bIa&ofJ 
01 upcMWe to .abeeloa lU ~ of 
c:barac:&ariati radIoIoPc c:Iaaqae. aad
\oaplraIorJ aKklea (..u..l. &ad othat dln1caI 
fab&na 01 flbroNat 11l1li diaMaa. Aat&ral 
pla..- • tbkk·daa .,.. obear ncI OG x
ny. &ak.- .,... liM Mltr acqea 01 1M 
~ Aabrto.&a La an.... ~ve 
d.iMaM _ Ia 11M aba..- 01 cooam-t 
~ aI~ thLa 8P9MfI to be a bJthi, 
IDdlYldv."wd cbar.aariaUc.1a __ ca-. 
dead. ... y be ca!Mad b, ~ or 
card1MC WLan. 

(a.c.. t tl 0.1 001 , App All HI 

tI, 
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TOXIC SUBSTANCES 

IV. SutV,iUtloc.e end Pnr\"cnU", 
Coa£idu..tiona 

JU aoled above. ,xpo,ure ID • .;h.:.101. 
InmoUle. Allthophyll:le. aDd aClinolil. hal 
~D lioJr.~ 10 aa incnJ .... d ,;.It. ollun, 
c<u\c.w. InuorbcllomA. ,ulrolnl •• linal 
c:anut". aDd ulM.loai. amona occup.lloNlII" 
upo.4d workctra. Adequal. tentenina 1 .. 11 
10 d.ilenniAa an .atployeor·a pol.allal lor 
d.v.lopin, Mrioua chronic diM ........ uLh at 
CUIen'. from -'xpolW"C 10 .. be,loa. Inatollii. 
anthophyUil" and aCllnolilll do nol pt"CNntiy 
.xi.l Ho .... vu. WIDe lui .. p.r1iclllllCly chul 
X-ray. and pulmo&lAry luncllon Ic.la. mAy 
lAdical. thai an .mploy" hal been 
ov.re.xpowd ID .. be'loa. InDlDII ... 
anthoph)"UII" and actinolil .. Inc.r ... ina hi, OC' 
ber riak oJ dcvclopina expo~U.led 
chronic diHa ..... 1I ia impon.aollor tha 
phy.iclAA ID bac.ome I"miliar with the 
opcI'IItiq coadllion. In whicb occupaUon&I 
upo.ww 10 ubcste&.lnmoLiI" 
aJltbophyWte. AAd actinoli la II liUly W cx;cu.r. 
'IlIa it pa.rl.icuJatly illlponaDl1A avaluat>a, 
m.dic.a.I and wcrit hialoriH ud Ie c.anductioa 
phydaJ ax.aminMUoat. Wbao &4 acllve 
employ .. haa been !d.nUlied u bavina beeD 
ov~ 10 ut-toe.. lRInOIil .. 
anthophyWte. and actioolite. _e.urea lIlkCA 
by tha empioyerlo alJ..m1n. .. at milia-Ia 
fl&flher ~ ahould at.a Iowertha riak 01 
Nria.loaa-tam coueq_ 

Tha employ_ Ia requind 10 luliN" a 
IDIdicaJ 'lII'Vaillaaca proaralD fOC' aU 
employ ... wbo an Of' wilJ be expoMd 10 
ubMcoa. tramollte. &4thophyWI .. and 
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acLinohl. al or .bo". the actloa 10.1 (0.1 
fiber pe1' cubic ceaUmelet' 01 ''') lew )() or 
a>Ot'e ciay, per y .. r and for aU .atploy ... 
"h.o ate .... pM(! 10 .... ar a D~.tiVa-p ..... 1U"I 

rnpiralOl'. J\lJ .x.aminaUooa aDd pnxedlll'n 
at",,1 be pcriDnDed by or undar the 
.upcnt~ ola Uc.D.Md pbydd.aA. al a 
rc.aon.able time &Ad place. aDd al 00 m.I 10 
the ftDploy"-

Althouah bnNd latttude I. livea 10 the 
pbyaIci&D Ia prNCribta, ~c I.", 10 lMI . 
locJuded Ia the CIMdical • ..",.llwu:. proaran.. 
OSHA requirea 1I:Icl1&&l00 01 the foUowlna 
clementi Us the raul1na uamln.aUoa: 

III Medic.al aDd "'<Irk hI.lon.. with apedad 
esnpha.la d1nded 10 .y~oma oIlhe 
reapu-a1Ot)' "al-. card1uvucular I)'IIIIm, 
and dlllCatin InCt. 

(iiI Compldioa 01 the respiralory dlaoua 
qucatwnnaira conlained 10 Appendix D. 

(lil) A playdc.J u.amioaLloa lI:Icludinc a 
cb .. 1 roentpaosrul ud p'.lmoaary NAcUoa 
Ihlthellodud.a ~1 01 tho 
.mploy .... fon:.d yltal capac:ily (FVC) ana 
Corc.ad upWlOr)' yoluw al aae eocood 
It-EV.). 

(ivl Any "boralOr)' Of' ather tat thai the 
elUlnWatac phy.lc:lu daema by ~ 
medical pc'lctice 10 be aec:aaaaty. 

The emplo,.. b Nquiracl to maU tho 
pnscribed I .. a. Ivallable al ..... aDAualIJ 10 
tboM emp1o) .... covand; 100ft of ... th&a 
'pecilled 1f..-1Id.d by tha ~ 
pbyald.&ll; and upOIlllnUaadoa at 
amplo)'ZIMQL 

. Tbe aap&oyv Ia raqu1red 10 prG'tidG tbe 
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phraJdan w.th the foUowtn, InIOITDAUoa: A 
copy of INa lIandatd and .ppen.dloea; • 
de.crirtioa 01 tb.t employ .. ', duO.. U thlY 
",1 .• lc 10 ... bnlo, UpD.un:; II:~ "",,,Ioyce' , 
rCl'rcacnl'lli.-o Io:vd of u?OI:.are 10 ulx:"ln, 
\n:.noillc. anlhophyllile. u.J • .:Iilwlale; a 
d"acriptian of ""y pClwnal prohecliu .nd 
rc'l'ir"lury lIqu.pm.nl UMd; lind inf<lmlOl:i.on 
lrom previlJU.l rn.tdiC4il 'lUImiD.aliooa 01 the 
alTecA .. d am"lol'" tlul it 001 oth.""i .. 
available 10 the pbYIICWL Makilllthi, 
inlorTIUIlUui • vail4bla 10 the pbyaicia.n wiU 
.i<J ill the IVWIAaIiua of the cmplo)· .. •• hulth 
in relaation IQ auianed dulic. &.ad filnu. 11.1 
wur IMraonaU prolactin aquipaurat.. iC 
roqutNd. 

1M IlIIplnyw II reqwJred 10 oblalo a 
wnllen opinloo from the "aminial phyaidaaA 
coalainilll the mw .. oltha madic.al 
uauniDalioo; the phyaiclaul·. opiDioa u 10 
... h.thw lhe employ ... b.a Ally d.ilac:led 
mediul condUlooa th.1 would place Ihe 
unpioy .. al at. lAcra .. ed nair. of IJ(~ 
,..bled dillON: Ally raaxnmonded 
lImU.1ioaa on the emplo)"H Oft 04 tbc UN at 
pn-IORII.I prolective equlpmcat; and a 
11Illuwnl thai the employ" be. bnn 
Wonacd by the physiciu altha rawla. 01' 
the awdice eulRinalioa and 01 141 medical 
c;.ondilioaa nlac-cllo-ubntoa, tmnolite. 
aalbopilyWte. and ac&iaaU .. axpoIWW WI 
require funher axplana'lo4 Of' IrHlrncnL Thia 
wriUaa opiAfoo muM DOC m_ ,pacific: 
n.wllnat Of' dlalP'OM' 1IIIm.led 10 axpcNlU'e 
10 ubuioa.lraIc&Ilil .. aalbopbyUIte. aad 
actiaaolilG. and a capy of the opiaion znut be 
IJI"Ovid.! 10 the .a..: .. d _ploy"-

(a.a..1t1G.1001, ApPIAdbr H) 
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~ 19~.5a A~t-. tremoin., 
.... It\ophyflU •• and aoc:tInoIll •• 

.See. 1926.58 added by 51 FR 22756. 
June 20. 19861 

(8) Scope and application. 111il 
lec'ion "ppliu to aU construction work 
&I dt'finr.d in :!9 crn 1910.12(b). 
including bul notlimllt:<i to Ihe 
followlRg: 

(I) Demulition or ~iI""Jb~ of :ltrJclurc!'l 
when: ilsbc:llos. trc:nolllt:. anlhoph)·lIite. 
or acliuutile is prt::il:nl: 

{21 P. .. ntOy"t or en~p,uJ,,:lun of 
m"lcridt. containinlj a~\;'::I:~_. trl:molite. 
antbJphyllile. or aCIIO:llile: 

(J) Cl.'n.lruci:..ln. IIltcrJlion, re~l!ljr. 
mdinlen.ncr. or rtlhWallun of 
slructure .. lubalrah! .. ur panioll" 
'hereof. tJuiI cunlain .. bellO .. trernulite. 
anlhophylli'e. or netinnlit.:!: 

(4) lnltaJlaliun oC frOntlctl conl,,!nln, 
asbesto .. tremolile. anthophyllite. or 
actinolite: . 

(5) Asbe.tcn. trelrlotitc. anihophyllite. 
and actinolite apill/emuscDCY cleanup: 
IlJ\d 

(6) Tnmaportallon.· dispoaal, storage. 
or cont3inIDent of aslJestos, trcmolite. 
anthophyllite. or actinulite or pNducla 
conlainlQR ubft,h.l'. tremolite. 
anthophyllile. or Ilctinolite on the .ite or 
location at which conatrucUon activities 
are perfurmed. 

(bl Definiuolllt. "Action level" meana 
n airborne concentratiun of asbe.to .. 

- tremolite. anthophyllite. actinolite. or a 
combinatIon of these mineral a of 0.1 
fiber per cubic centimeter (f/cc) oC air 
celculated a. an eighl (8)-hour time
weighted average. 

M Aabe.toa" includes chrylotile. 
limoalte. c.roc:1dullte, h .. molite .. abeata.. 
anthophyllite a.,be.toa, actlnoilla 
aabato .. and any of theae mineraI, that 
has been chemically treated lind/or 
altered. 

"Alliltant St!cretary" means the 
Aulatant Secretary oC Labor for 
OccupaUonaal Safety and Helilth. U.s. 

[hil<lrtmell' of I...lbur. or ueaillnee 
"J\ulhorized p~non " mrltn" any 

pt'r~ol1 lIuthorized by the r.ml'luyer and 
required by ",ark duties to be pretent 111 

regula led areal. 
"Clean room~ mt:Bnl lin 

unconlaminaled room hay;n!; f'lcililiea 
for the .torage of empl".!'cr.:>, s,"-el ~ 
clolhing :Jnd unconlaminall!.i materfwll 
and equipment. 

"Competent perwn" mt:ana one wh'l 
il C<lpaula oC identifying exi,li1\8 
ubelto .. lremolite. aathuphyillte. ur 
actinolite hll%ard. in the workplace aDd 
who hu the authority to wile prompt 
COrT"eCtiY8 meaaurea to eliminal .. lhr.m. 
u Ipecified in 29 CFR 192ft.32{C). The 
duti .. of the competent ilfIntln include 
at ICII.t the f.,Uowing: cstabblhina the 
aegilUve-preeaure enclo.ure. en ",ring Ita 
integrity, lind controlll1\8 clOlly to Ind 
exit from the enelo.un:: ,uperviaing any 
employee exPOlun: mcmitofl1\8 ~ulntd 
by the ItIllUUnJ; ellaurioa that 1111 
employees workins within aucb an 
enc10aure wear the appropriate perwonal 
protectJve equipmenL are tr.Ined in the 
use of appropriate methodl of r.cposunt 
control and Ute th. hYsiene lacililiU 
and decontamination procedures 
lpecified in the atandlled; and ensurina 
thai engineerina conlrola in UN anr ill 
proper operllti1\8 condition and are 
functioning properly. 

"Decontamination area" meanJ an 
enclused area adjacent and connr.cted 
to the rc::ula:ed area and conaiating oC 
In equipment room, abower arell. and 
clean room, which ia uaed Cor the 
decontllminalioQ of worken. Duteriata. 
and equipment contaminated with 
ube.toa. tr.mollra. anthophylUt .. or 
acllnollt •• 

-OemoUtloa" me ana the wrecllng or 
taking out of any 10ad-supportill8 
,truclural rnemlJer Iud any related 
ruing. remo\'ir,;J. or Itrippins of 
.. beatol. In:molite. anthophylUte. or 
actinolite product .. 

REFERENCE FILE 

"Director" m~anl the Dlr~ll}r. 
iII,.llonlllllls,ilul/l for Or:cupaIi{lnflI 
S .. !,.ly :Jnd IIr.allh. U S. DI';.Jllnr:tn' nf 
I I.!allh ar.d Human Servicee. or 
deaiijnee. 

"EmpiLlYeII expo,uns" me"na thilt 
e"po,ure to ilublJrne .sbc~to., wmul;t". 
anlhophyllite. actinolite. or a 
cnmi!ination oltheae mineral .. IIlat 
w\.IulJ ur.Cllr if 'he ~mployee were nul 
u.inll r~j\.liratory protective equipmenL 

"~llipmilnt room (chlll\8' room)" 
me""'1 a conhlminaled roollllOQted 
within Ihe dea.Jntamination lree that I. 
.upplil!d wi'h imp4!rmeable bllg. or 
confainers (or th. dispoul of 
contllmlDated protectln clothins IUld 
oquipmftnt. . 

"Fibftr" mClln. a puticulate rona of 
Iltibcata.. tremulite. anthophyllite. or 
actinolite. 5 miaomelera or lon(tCf". with 
a length-to-dlameter n.Uo of at least 3 to 
I. 

Mlligb ... mctency particulate all 
(HEPA) flItcr" means a filter capable of 
trapPlna and relai.niJla at le •• t 9!>.9i" 
pereant of all monodi.peraed particles or 
0.3 micromltan ID d.i&m"tar or I»rpr. 

-Re1(UlAIted area" lIleal\l In area 
eatnbli.hed by tha employer to 
demarcate are .. where airborn. 
conamtratiOlU of albe.to .. tremollte. 
anthophyllite. actinolite. or a 
combination of thew 1DiDua1. ~d at 
CIIn reuoJUlbly be expected to exceed 
the permill1ble expoau.re UmiL The 
revuJ.ated area may taU the Conn of (1) • 
temporery encloaure. al required by 
paragrcpb (e)(6) of lhia MClioa. or (2) an 
area demarcated in any manner that 
m.IDlmlzu the IlWDbu at amploy ... 
upoMd to ubettoa. tremoUI., 
IltlthophyWa.. or actinolite. 

-Ramovll" DlealLl the tM.king out or 
atripplns o( Gibe. to .. tremolite. 
anthophyUIte. or actinoUle or lrIalerial. 
containing .. be, toe.. t'fD'ollt .. 
anthophyllite. or actinollta. 

(s.c.. 1 t2Ua(bU 

.. 



CONSTRUCTION STANDARDS 

" Renovotion" meaIU the modifying of 
IIny e~istin8 ItructurC. or portion 
the~oc. whe~ expolura to airborn .. 
ube:.to •. t~molite. anthophyllite. 
actinolite mDy relult. 

"Rcpalr" means overhauling. 
rebuilding. reconstructing. or 
n:condiltorung of Itructurel or 
lubltralea where IIbeatol. tremolite. 
IInthophrllite.or actinonte i. prelcnl 

·'rcmolite. anthopbyllite and 
IIctinolite" meanl the non-ube.tol Conn 
of these mineral •• and any oC the5e 
mineral. tbat have been chemically 
treated and/or altered. 

(c) hrmiuible f:Xpo$lU'fI limillPEL). 
The employer Ihall en.unt that DO 
employee il expo.ed to an airborne 
concentration oC .. bel to .. lr'emolite. 
anthophyllite. actinolite. or a 
combination oC theM minerall in exca .. 
of o.z fiber per cubic centimeter oC air u 
lin e:i,u,t (8) hour time-weighted averaae 
[rWAI. al determined by the method 
prescribed in Appendix A of \hia 
Mctior .. or by an equivalent method. 

(d) CommuniCQtion amona ttmpJoyttn. 
On mwti-employer workaite .. an 
cnoployer performing .. bet to .. tremollte. 
anthophyllite. or actinolite work 
rcquirina the .alabliahmeat of a 
regwlited are. e.hall inlonn other 
employera on the lite oC the natun of 
the employer'. work with •• beatoa. 
tremolite. .nthopbyllite. or .ctinolite 
and of the exiatenee of and requitemeata 
~rt.iaina to regulated area .. 

(el Reau/oted atN~l) ~Mtul. The 
employenhall eatabU.b a regulated 
area In work area. wbere airborne 
concentrationa of ube.to .. tremolita, 
anthophylUte. actinolite. or. 
combination of theM minerala exceed or 
can realOnably be expected to exceed 
the permiuible exPOlun limit 
prescribed 10 parqrapb (cl of th1a 
aection. 

(Z) ~marcation. The regula led llroll 

ahnU be demarcated in any lIUUUlet that 
m.I.nim.iut the number of penona within 
the are. and protacla penona outaide 
the Illea from exPOl\U'l to aIrborn. 
concantnUona oC .. beltoa, tremolit .. 
anthophyllllAt. actinolite. or a 
combination of these minerall 10 excau 
01 the permiuible expolure limiL 

(3) Acce.u. Aeutl to regullltt:d areu 
Iha1l be Umited to authori.z.ed penona or 
to persona authoriud by the Act or 
resuiatioru iuwtd punWUlt thareto. 

(41 He.pirato,.... All penona entering a 
regulated area .hall be lupplied with a 
reapirator. ael!,cted In ac:.cordatlce with 
paragnph (b)(Z) of this MCtloc. 

(5) ProhibillKi oclivitiu.. The employer 
.hall llruunt tbat employeu do not eat. 
drI.nk.. Imou. chew tobac:.co or gum. or 
apply CONnetice in th. ntiUlaled BraL 
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(61 Requirement.. lor oslH!.to. 
removal. demolition. and renovation 
operallOn$. (i) Wherever feuible. the 
emplo)"er .haU ettablilh nesative
preuure enclolural before commencini 
removal. demolitIon. and renovation 
operationl. 

(iiI The employer Ihall delignate a 
competent perlOn to perfonn or 
supervise !he following dUIfea: 

(A) Set up the enclo.ure:· 
(B) En3ure the lntegrity oC the 

enclolure: 
(C) Control enlly to and exit from the 

endol W"I!'; 

(0) SuperriM all employee axp08\U'1 . 

monitoring required by lhiI aection; 
(EI Ensure that employ ... woriUna 

within the enclol\U'l We&r protective 
clo!hing and reaplraton u required by 
pDOlgrapha (I) and (b) of this MCtIoa 
lind; 

(f) Eoaure that employees are trained 
in the UN of .ngi..oaerina controls. work 
practice .. and peraonal protective 
equipment: 

(C) Ensure that employea lLM the 
hygiene CaciUtiea and obMrve the 
decontaminatioa ptoeedwu .pecifiacUa 
paragrapb (j) of thit aectioa; and 

(H) Eoaun that eoaiaecrina c:oatrola 
ara {uacUoDin& properly. 

(ill) In additioa to tha quallficatioaa 
.pecified 10 paragraph (b) 01 thit 
aectiOD. the competaDl pe:noa ahall be 
trained in aU a.pea. 01 ubnto.. 
tremoli .... anthophyW .... or actlooUte 
abatement. the coateDta 01 tbJ.a 
.t&ndard. the ldaat1flcatioo of ubealol. 
lremoli .... anthophyW .... or actiaoUt.e . 
and their removal pcoc:edura. and other 
practice. Cor reducloa the baurd. Sucll 
lrlliniog aha1l be obtained ill a 
comprchenaiv8 COUlH., auch u • COW'M 

conducted by an EPA Albcato. 'l'ninina 
Center. or an equivalent COW'M. 

(iv) Exception: For amall-aceLe. abort
duratl'D operationa. aucb u pipe rwpAlr, 
valve replacement. loatallina elactrica.l 
conduila, loatalliag or removing drywall. 
rooflna, and other aeoaral bulldiDa 
maIntenance or rtnQvatioa.tn. 
employar la not requlntd to comply with 
the rwquinun.-nla 01 puqraph (e)(8) 01 
\hil aaction. 

(0 Ex~urw monilorina-{l) c.nual. 
(I) Each employer who baa a workplace 
or work operaUoa coventd by th1a 
ltandltrd shall perform monitorinj to 
determine aa:unataly the aUbome 
coacenlnlUona ofa&b.atoa. \rcnoU .... 
anthophyllite. actiDolJte or a 
combinalioa of theM ID1urat. to wbkh 
employee. may be axpoeed. 

(ii) Oeterminatloaa of employ" 
eltpo.ure ahan be aud. from braathiDa 
rone air .. mplea that are repreMQlaUva 
of the &-hour TWA of each employ ... 

:;-~I:l 
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(i iil Reprelentative &-hour TWA 
employee expo.ure Ihall be detennine<i 
on the bill .. of one or more .. mplel 
repre.enting full·shifl expolure for 
employelll in each work area. 

(Zllniliol monilonilg. (i) Each 
employer who haa a workplace or work 
operlltion covered by Ihil .Iandard. 
except .. provided for in paragraph. 
(C)(21(ii) and (C)(ZI(iiil of tbi. ~on. 
.haU perform initial monitoring at the 
iniliation oC each .. bestOI. lr'emolite. 
anthophyllite. IIclinolite job to 
accurately delenniDe the airborne 
concentrationa oC Ubeltoa. tremolite. 
anthophyllite, or actinolite to whk.b 
employeel may be expoaed. 

(ii) The employer may demonalrate . 
that employee expoaurel are below the 
action level by meana of objective data 
dal'DOllllratina that the product or 
auterial coDt.ai.n.ing Ubelt.c«. tremolite. 
anthopbyllite. .cUoolite. or. 
combinatioa of these min.,..l. CaDDOt 
release airborne fiben in c:oaceotratlooa 
exceed.lag the acooa level under thOM 
work cond1l1ooa havina the greatest 
poteatiallor releasing ubealol. 
tremoli .... anthophyW .... or .ctinoUt.e. 

(Iii) Where the .mplayar baa 
mooitontd each ..bato .. tramoU .... 
.athophyW .... or .ctiaolite job. and·the 
data were obtained during work 
opcratioaa c:oad.uctad under workplace 
condiliooa doecly raembliJli the 
procet .... type ol material. coatrol 
metboda. work practJcu. &Ad 
enviroamatal cood1tioaa UMd ADd 
preva.iJ.iaa ill the employ"a CUlftDl 
operatloaA. the employer may rely OQ 

.ucb aarI.ier moaitoriDa raWta to .. t1Jfy 
the reqWtem.anla of ~ (1)(%)(1) of 
th1a 

3) Pen'odic monilDrina witIWJ 
uJoUHl ~ Tba employ..- ahall 

conduct dally moaltoriDa that la 
representative 01 the axpoaunt oC each 
empltlyec who la .aaiped to work 
within. rqvlated are .. E:r:r:J/fpliDD: 
When aU employ ... withlo a rqulatacl 
are. are equipped with Iupplled-.1r 
reepLnton opented ill the po.iU.,.. 
preU\U'l mode. the employer may 
diapeo.ae'with the daily moaftoriDa 
required by th1a parqraph. 

(4 I Tumination of IDOIIilDrinl- U tb. 
period1c monitoring required by 
paragrapb (0(3) 01 th1a MCUoo raveala 
that employ .. axpoawee. ulnd1cat.d 
by atatatlcaUy reU.bIe meuurameoll, 
IU'8 below the actioa l.vel. the employ. 
may diacoat1nue IDOOitoriDa for thoae 
employ ... whoM AXpoMlI'H ..... 

teplU4Dt.ed by Iuch mocUtoriq. 
(5) Method o/lIJOIIitorirtz. (I) All 

umplH tak.ao to .. u.ty the IDOClJtorinc 
requiremenla of paraanph (C) of th1a 
MCtiOR shall be penonal _pI.ae 

(&ec.. 18:2&..S1(f)(S )(tl) 
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rnllected following the porocedun:. 
."t·clrled '" Appendix A-

lII) Alllllmplea taken to lati,fy the 
.onltoring requirement. of paragraph (n 

of thi. section aha II be evaluated using 
the OSHA Reference Method (ORMI 
'~lfaed in Appendix A. or an 
equivalent counting method. 

(iiilif an equivalent method to the 
ORM i. ua.:d. the employer .hall enlun 
that the method meetl the following 
crlteri~: 

(AI Replicate expolute d~ta uled to 
eatabli.h equivalency are collected iD 
.idtt-by·.ide field and laboratory 
comparilons; 

(BI The comparilon indicate. that 90 
percent o( the aamplea collected in the 
range o.s to 2.0 Umes the I>enniSli~le 
limit have an accuracy range o( plus or 
minua 2S percent o( the ORM re.uJt. 
with a 95 percent confidence level .. 
demonllrated by a llatiaticaUy v,lid 
protocol: and 

(C) The equJvalent method il 
documented and the resultl o( the 
comparilOn testing are maintained. 

(iv) To .atil(Y the m~nitorln8 
requirements o( paragraph (C). employera 
.hall rely 00 the resultl o( monitoring 
analysil performed by laboratories that 
have instituted quality assurance 
program, that Include the elementa 
prescribed In Appendix A:. 

(6) Emp/OYN notification of 
onitoring resulu. (i) The employer 

. " all notify affected employee, oltha 
monitoring multa that represeot that 
employee', expo.un .. lOOn II poaaibl. 
(ollow!", receipt o( monitoring multi. 

(ii) The employer .hall notily affected 
employees o( the result. o( monitoring 
repntHntl", the employee'. exP,9Iure In 
writing either Individually or by poeting 
at a centrally located plac. that I. 
aeceuible to affected employees. 

(7) Oburvotjon of monitoring. (I) The 
employer .hall provide affected 
employees or their de.ignated 
representalives an opportunity to 
obeerve any monitoring o( employee 
exposure to a.be.toa., tremolite. 
anthophyllite. or actinolite conducted In 
accordance with thl. aection. 

(Ii) When observation o( the 
monitoring o( employee expo.un! to 
a.beatoa., tremollte. anthophyllite, 01 

actinolite r.qulrel entry Into ~ area 
where the 11M o( protective clothinc 01' 
equipment il required. the obMrver aha1l 
be provided with and be required to 11M 

.uch clothing and equipment and thall 
comply with an other applicable wety 
and health procedures. 

(g) Method. of compJianar.-{l) 
Enginet!ring control. and work 
orocticn. (il The employer .h&ll \1M one 

r any combination or the following 
outrel methods to achlevc compUance 

Wilh the permisaible expo.ure limit 
prescribed by paragl1lph (e) of lhi. 
.ection: 

(AI Local exnau.t ventilation 
equipped with i IEPA filler dUlt 
colleclion .yatem.: 

(8) General venlilation .y.lem.: 
(C) V.cuum cleanen equipped with 

HEPA filten: 
(0, Enc1a.ure or iJolation o( proce;l4. 

producing .. beatol, tremolile, 
anlhophyUlte, or actinolite duat: 

(EI U.e of wet methodl, Welling 
agenl., or removel encaplulantl to 
control employee exposure. during 
.. beato., tremolite, anthophyllite. or 
actinolite handling. mixintJ. removal, 
culling, application. and cleanup; 

(F) Prompt dispe.al o( waatea 
contaminated with IllbeltOS. tremolile, 
anthophyllile, or actinolite In leak-tight 
contalnen: or 

(e) Uae of work practlcel or other 
engiQeering control. that the Auiatant 
Secretary cao Ihow to be (e .. ible. 

(ii) Wherever the (, .. Ibl. engineerina 
and wOrk pracUce controll desaibed 
above are Qot lumciant to redug 
employee expo.unt to or below tha Umit 
presaibed In paragraph (c). the 
employer lhall ule them to reduce 
employee exposure to the lowest level. 
attaioable by these cootro .. and shall 
.upplement them by the UN of 
relPiratory protection that complies 
with the require menta of paragraph (h) 
of thil aection. 

(2) Prohibition .. (i) HIsJHpeed 
abra.ive di.ac .aw. that are not 
equipped with appropriate englneerina 
control. than not be uaed (or work 

. related to .. bel to .. tremolite. 
anthophyUite. or actinolite. 

(ii) Gomp ..... ed air .hall not be 0Md 
to remove .. halo .. tremolit.e. 
anthophyllite, or actinolite or materiala 
containing a.beato .. ·tremolite. . 
anthophyllite. or actinolit. unIeaa the 
compreued air £. uaed In cooJunction 
with an enclOMCi venul.tJon ')'Item 
dealgned to ceptu.rs the duat cloud 
created by the compressed air. 

(iii) Malerial. containing ubettoa. 
tremollte. anthophyllit., or actinoUt. 
.hall Qot be applied by .pray methods. 

(3) Employ" rototion. The employer' 
.hall Qot uae employee rotation u • 
meaDi o( compliance with the ~ 
limit prescribed In ~pb (e) 01 thJ. 
aecUOIL 

(h) JlMpiralory prolect.ion.-{l) 
Ganttrol. Th. mlployer aha1l provide 
re.pirato .... and emure th.t they are 
u.ed. where required by th£. aectioo.. 
Respiraton thaU be UNd In the 
followin( circumatancea: 

(1) During the Interval Deceaaary k) 

loataU or Implement feasible e.eeriDa 
and IoWOric practice cootroLa; 
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(iiI In work operation. auch .. 
maintenance Ind repair .ctiviUe .. or 
other activiliea for which ~nltineering 
and work practice control. are nol 
felilible; 

(iiilla work lituationl where feaaible 
engineering Ind work practice control. 
are not yet lufficientto reduce IXpO'ure 
to or below the expo.ure limit aDd 

(ivlln emellJencies. 
(:!I &spirotor ,e/«:tion. (1) Where 

re.plratorl are uaed. the employer .han 
.elect and provld •• at no COlt to the 
employee, the appropriate relpirator III 
lpeciCied in T~ble O-C, and Ihan en.ute 
that the employee uaes the relpirator 
provided. 

(ii) The .mployer Ihan feled 
respiraton (rom "among tho.e Jointly 
approved a. being acceptable for 
protectioo by the Mine Sa(ety and 
Health Admin£.tration (MSHA) aDd the 
Nationallnatitute (or Occupational 
Safety and Health (NlOSH) under the 
provi.loDl o( 30 CFR Part 11. 

(iii) The employer IhaU 'provlde a 
powered. air-purifyinJ relpirator In Ueu 
of any nqaUve-pra .. unt respirator 
.peclf1ed In Tabl. D-4 whenever: 

(A) An employee choose. to 11M thil 
type of re.pirator, and 

(8) Thai respirator will provide " 
adequate protection to the employee. 
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(3) &.pirat« fJ/'OBIOlD. (l) When 
respiratory protactioa £. used. the 
employer aha1llnaUtute a reaplrator 
PfOlTUll In accordaoce with 28 CPR 
l,""o.l34{b). (d). (e). and (f). 

(UI The employer .ball pennlt .. da 
'"'ID~ wbo I&aH a rota- respirator to 

[a.c. 1 t2II...A(h)C3)(ll) I .. 
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change the fiher elemenu whenever an 
lnc.rtlliN in brulhil\8 relillan.ca t. 
ci4lAtCled and ahall mainla in an adequate 
lupply or filtu elemenu ror thia 
pUrpoH. 

(iii) Employeet wbo wear re.picaton 
lhall be permilled to leave work are .. 
to waab their facu and rei pita tor 
fac.epiecel whenever neceuacy to 
prevent .kin irritation .uocialed with 
retpiratar WHI. 

liv) No employee thAll be ... igned to 
luka requiring the UIa oC r8lpiratoD if. 
bued on hia or her mo.t recent 
ex.amination. an examio.ing ph~·.idan 
dl:termiDel thltt the employee will be 
unable to function normally we8.l'iq a 
relpir'ator. or that the .efety ar health of 
the employee or of other employeel will 
be impaired by the u,e of. relpirator. 
Such employee lhAll be .uigned to 
a.nother job ar given the oppoctun.ity to 
tnuuCu to a different pOlition the duties 

. of which he or Ihe la able to perform 
with tha same employer, 10 the I&me 

geographical.r .... and with the aame 
HDiority. ItaNa. and rate oC pay be 01' 

all. had flUe prior to IUcb traru; .... if 
aucb e different polition ia available. 

(4) RnpiralOT lit latina. (i) The 
employu ahallenaur. that the relpirator 
tuued to the employ" axhibi .. the le .. t 
pouibla facepiace leakqe and that tha 
rnpirator I. fitted properly. 

(ll) EmployeD ahall perform eithu 
'lWLDtitative or qualitative Cac:a lit tuta 
at the tim. of initial Dttlns and at l ... t 
every 6 months thereafter fOl' each 
employ" wearins a oegativ .. ~ 
rupintor. The qualitative fit tea .. may 
be uaed oaly Cot t.eltina the 6t of half
m.uk rnpiratora wbee. they ace 
pormitad to be worn. a.nd ahall be 
conductad 10 accordaDca with Appendix 
C. The tea .. ahall be UMd to Mlac:t 
Ca.cepiecea that provide the required 
proc.ction .. preacribed in T.ble 1. 

(I) Prot«l.ive clothi~1) CAnsraL 
The employ.,- ah.all provide and requirw 
the UN oC prot.ective clothing. IUch al 
covoralla 01' aimilar wbole-body 
cloth.i.aa. be.d coverinaa. &lovea. and 
foot coverinp CIX" a.ny employee 
expoaed to airborne cooCCDlr.Uona of 
ubdtoa, tnuDoUt.e. a.nthopbyllita. 
actinolite 01' a comblaaUon oC the .. 
m!nuala that exceed the permiuible 
expoaur. limit prelCribed in paragraph 
(c) of th1a aection. 

(2) Laundtlri.JvJ. (I) Tb.e employer lhall 
a.naurw thatlaunderiJ1i oC Cotlt.m.inatad 
dotbJ.na t. done 10 a. to prevent the 
rale ... of ailbome atbe.toa. tramolite. 
anthophyllit.e. actinolile. 01' a 
combinatioQ of thue minanla in exceu 
of 1M expo.ure Umit prnc.ril>ed in 
paragraph (c) oC thil IOCtlOn. 

(II) Iuly employer wbo giVOl 

cootnwated clothing to another penon 
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Cor laundering ahall wConn .uch penon 
oC the requirement in paragrllph (1)(2Iti) 
of th i •• ecUon to IIffeclJ".ly pC"IIveot the 
rel"l1~ of airborne .. beltoa. tremol1te. 
anthophyllite. actinolite. or a 
combinatioD 01 theM mineraI. In ex.ceu 
or the expo.~ limit preacribed in 
patRsrapb Ic) oC thi. 'ICtiOn. 

(3) ContaminoUtd dothing. 
ContJImill.llted clothing .hall be 
transported in auJed lmp"ermeable baga. 
or other cloud. impermeable containan. 
and be Ilibeled 10 .ccordance with 
paral/raph (xl of thi. aectloQ., 

(01) Prol8Ctil'tl clothing lor removal. 
demolition. and l'IJ1Iovotion OperotiOllL 
(i) The compelent ponon .hall 
periodicaUy examine workawta worn by 
employc~ Cor rip. or lean that may 
occur during performance of work. 

Iii) When riPI or tean are detected 
while an employ" la workina within. 
negative--prellur. encloaure. rip. a.nd 
tean &ball be launediately mended. or 
the workauit ahall be immed1ataly 
replaced. 

(j) Hygiene/adJiti •• ane! proclica
(1) CAneroJ. (I) The employer ahal1 
provide clo&lt c:haDae are .. fOl' 
employeea required to work In resulated 
area. or required by paragraph (1)(1) of 
thil aection to wear protective c1athiq. 
Exception: IA u.u of tha cha.np &.rea 
requirement Ipccif1ed in paragraph 
m(l)(i). the employer may pannit 
employees eaa.aed In amalllC&le.lhott 
duration oporatiou..a duaibed lo 
paragrapb (e)(6) of th1.a IOCtion. to clem . 
their protective c1alhin8 with a portable 
HEPA-equipped vacuum beCore auch 
employectlleave the area where 
mainl.l:nance w .. porlormed. 

(ii) The employ.,- lhan enaure that 
change ace .. are equipped with 
aepante ItOrq. Ca.cilitiea fOl' prolactive 
clothina .nd Itreet clothing. 10 
.ccordance wtth MCt100 latOol.1(e). 

(Iii) Whenever food or beverqea are 
conawned at ths worblte and 
employee a ace expoaed to aIrborne 
concentrallona of .. beltoe. tremoUt&. 
anthophyllite. actinoUte. 01' a 
combination of theM mlnonla in excac 
oC the perm.tllible aXp08ucallmit. the 
employu IbaU provide lunch ace .. 10 
which the ail'bom. CODCeDtratioaa 01 
ubeatoa. tremoUte. anthophyllite. 
actinolite. or a comblnaUon of theM 
mineral. are below the acUon level 

(2) Requirem.nu for removal. 
dtlmolition. ond l'fU1ovatiolJ o~tiot»
(i) Decontamination area. Except for 
.maU tc&.Ie. &holt duraUoa openti~ 
•• deacribed to parqra pb (e)(G) of tlUa 
IOCtion. the employer ahaJ1 Htablla.b a 
decontaminetion ace. that la ad)aanl 
and connected to the regulated are. lor 
the dcconeami.naUon oC employees 
contaminated with .. b~toa, trem.oUIe. 
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.. nthophyWle. or acMolite. The 
dltC.Onlamination ana IhaU COWII.t of a.n 
equipment room. Ihowu arell. and claan 
room in leriea. Th •• mployer .hall 
enaura that employee. enter and exit the 
regulated .rea througb the 
decontamination area. 

(ii) Clean room. The clean room sh.n 
be equipped with Il locker or 
appropri.te .torage container Cor each 
employee'l Ute. 

(iii) Sho .. :er qrea. Where feaaible. 
.hower f.cilities &hall be provided 
which comply witb 29 ern 
191o.tU(d}(3). The .bowen &hall be 
conliguolU both to the equipment room 
.nd the cleaD chenge room. unlesa the 
employer can demonllrate th.tthi. 
location ia not fealible. Where the 
employer can demon.lrate that it is not 
Cealible to loate the &bower between 
the equipment room and Ule cleilQ 
change 100m. the employer tholl enaure 
th.t employee.: 

(A) Remove albeltoa. tremolite. 
.nthophyllite. or actinolit.e 
contaminatillD from their worbuila 
lUing a HEPA Vltcuum b4:fore proccedina 
to a &bower thAt ia not contiluoua to the 
work area: or 

[BJ Remove tht.ir COGtaminated 
workswta. doD clean worklulta. md 
proceed to a thow ... that ia not 
~totheworka~L 

(iv) Eqw"pmenl mom. The equipment 
room ahall be aupplled with 
impermeable. labttled basa and . 
coDtainera Cor the containment and 
diapoaal of COGtam.inated proucUvc 
c10thina and equipment. 

(v) Decontamination artKI entry 
proc«Jura. (A) the employer ahaJ1 
enaure lhMt employee.: . 

(1) Enter the dec:ootaminaUon area 
through tha clean room; 

(2] Jt.mow and deposit Itreat c10thint 
withlo a locker provid.td foc their UN; 
and 

(3) Put on protective c10thina .nd 
relpir.laly protection beroe. leaviaa the 
c1ea.n 100m. 

(B) BeCore en~rin8 the encl.olure. the 
employer all.U enaure that emplcyeea 
p'" through the equipment 100m. 

(vi) iJ«Dntamination Cl11fO exit 
procedurn. (A) Before 1e.v1Dg the 
regulated area. the employer lhall 
enaura that employeea remove an grou 
coataminaUon and debria Crom their 

. protacUve clothina-
(8) na amployer ah.all enauR that 

employ ... remove their prolect1ve 
clothlat 10 the equipment room and 
depoait tha clothina in labeled 
LmpormaabLa bap or Cotltainen. 

(C)"The employer ahalleneur. that 
employaa do not ramove lh.ir 
roapicaton in tb. equipment room. 
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CD) The employer shall elUuns that 
employee •• hower prior to entering th. 
clean room. 

(E) The employer ,hall elUuns that. 
uter .howering. employee. enter the 
clean room before changing ioto Itreet 
c1olhca. 

(kl Communicotion of hozards to 
cmpJoyees--{tl Sigm. (iJ Warning 1i3na 
that demarcate the regula led area ahall 
be provided and di.played al each 
local ion where airborne concentrationl 
or ube.loa. tremolite. anthophyllile. 
aClinolite. or a combination of theM 
mincnla may be in cxce .. of the 
expo.un: limil.prelcibed in paragraph 
(cl of lhia lection. Sigza .hall be poaled 
at such a di.tance Crom .uch a locaUon 
that an employee may read the .igxu 
and take neceuary prote::ctive .tep. 
befon entering the area marked by the 
ligna. 

(iiJ Tbo warning .ign. required by 
paragraph (kJ(t)(i) of thi. aecUon ahaU 
bear the foUowina informaUon: 

DANCER 

ASBESTOS 

CANCER AND WNC DISEASB 
HAZARD . 

AtnliORlZED PERSONNEL ONt Y 

RESPIRATORS AND PROTEC'I1VE 
CL01lilNC ARE REQUIRED IN nus 
AREA 

(iii) Where mineral. in the regulaled 
i\-ca are only tremolile. anthophyllite or 

_ . .tlinolile. the employer may replace the 
lenD "UbeltOl" with the appropriate 
mineral name. 

(2) Lo~h. (i) Label •• hall be effixed 
10 all producl. containing ube.toa, 
tremolile. anthophyUile. or actinolile 
and to all containers conlalnlng .uch 
producta. includinl wa.le contaIners. 
Wherw fea.ible. In.taUed a.be.loa, 
tremoUIe. anthophyllile. or aclinolite 
product •• haU conlain a viaible labeL 

(U) Label. thall be prinled in larae. 
bold letten on a contraatina 
bacl'lP-ound. 

(iii) Labela .ball be uaec! La 
accordance with the requirementa of:zg 
CFR tlJ1o.t2OO(f) of OSHA'. Haurd 
CommonicaUoa .tandard. and .hall 
contain the folowing tnformaUaa: 

DANCER 

CONT AlNS ASBESTOS FIBERS 

AVOID CREATINC DUST 

CANCER AND WNC DISEASE 
• HAZARD 

(Iv) Where miDerala-Io be labeled are 
only tremoUla. anthophyllile and 
actinolite. the employer may replace the 
t.-nn ·• .. be.IO .. • with tha appropriate 
miner..! oame.. 

(v) Labd •• hall conlain II warning 
.Ialemenl agalO~1 b~alhing airborne 
..be.IOI., lremolile. anthophyllile. or 
.ctinolile fibera. 

(vi) The proviaion. (or la~. required 
by paragrapha (k)(2)(iHk)(2)(1v) do nol 
apply where: 

rei p ira lora .. rcq u1red by ~ CFR 
lIt10.1J.4: 

(F) The appropriate work prscUCII1I for 
~riorming the .. bettoa. IremolJle. 
anthophyllite. or actinolite job: and 

(G) MedIcal lurvelllanca progrtm 
requirements. 

(A) a.be.tol. tremoUle. anthophylUle. 
or actinolile fibers have been modified (H) A review of thl •• Iandard. 
by a bondina egen!. coaling. binder.y •. lncludini appendi~ . 
other aaterial. provided thai the.. (4) ACC4U to trolnlltg mounau. (I) 
manufacturer can demonatrat. that. ne employer ,hall make readily 
durins Iny reuonably forueeable uae. ani1lble 10 Inarr-:cted employeea 
handling. .Iorage. di.po.al, prooeuing. wjth~ut co.t all wnUen aal.ertaJ. 
or traruportatioa. no airborne relating to the amployee tralnlna 
concentratiolU of .. be.toe. !raoJoUI.. program. loclu~ a copy of tha 
anthophyllile. aClinolile. or a regulation. 
combination of the •• mioenl flben in (Ii) The employer .haU provide to the 
CXceN of the action le"el will be Aui.ta.nt Secretary and the Director. 
~~M ~~~all~~~and 

(B) .. be.lo .. tremollie. anthophyUlt.. tralnfag maleriala relallnr 10 the 
actiDolite. or a ComblnaUon oC the.. employee lnformaUoa &Ad traJnlot 
mineral. i. present In a product In Pf'OIJUI. 
concantrationa I ... lhaa 0.1 percent bJ (I) HD~pins-{l) Vocuumina. 
welghL Wbere vacuuml", methoda .... Mlected. 

(3) Employ" infonnation and HEPA fUlered .. "",mini equIpmenl 
trWnina- (I) The employer .ball lnaUtut. muat· be used. The equIpm.nt ah&1l be 
a trainina program lor aU m::,loyeea UMd &Ad empu.d In a m.a.DDet that 
expoaed to airbonw concutratfcma of mfnlmiza the reentry ofaabeatoe. 
a.bealo .. tremoUte. anthophyWt.. tremoUt.. anthophyWt.. or actlDoUt. 
act1ooJJte. or a combinatJoa of the.. Into the woricplaca. 
minerala in exce .. oC the acUoa level (1) WCU" di,po«Jl. Aabe.to. ... te. 
and aballenaure their particlp.Uoa III 1enP. debria. bqa. contaiDu'l. 
the.P~ eqaJpmeot. and coatamin&ted dothlq 

(u) Tra!ni.Dg .~ be provIdad prior to coa.1ped lor dIapoaa.I .uU De con.ct.d 
M. al the time o( lniUal .... gnmcnl. and d1spoMd or In .. aled.label.d. 
unIe .. the employee baa received Impermeable bep or otbet c:lOMd. 
equIyaJent trainins within the previoua labelod.lmpermuble coatalnerL 
u month.a. &Ad at leut ADDuallJ ( ) /Jr.Jl_' -.. -"",----.1 ) 
thereafter m OIIUIQII fiIn1JU_~1 

(iii) The'traiD1ns program ah&ll be c.n.traI-{l) Ernplore- c:overed. n,. 
conducted In a manner that the aDP~)'U ahal11Datitut. • medical 
employ .. 11 able to uodcrataod. Th. aurnillaoc. prosram Cot aU emplOJHl 
employer .baU enaure that each such eopsed 1D work InvolviDs Inelt of 
employee i. informed oC the foUowloa: ubeata.. tramoUt.. antbophJWte. 

(A) Methoda of ntc:OSJ1iz:iDI •• bealoa, act1DoUt. 01' & comblnatioa of tbne 
In:11l0111 .. anthophyWt.e. and actinoUts; miDcrala. at or abon.the act10a '"-1 Cot 

(8) The health effect. uaodated wlth 30 or more day. pet year, or- who .... 
. .. bella.. tremoUte. anthophyllit .. or requirwd by thLa MCtioa to wear . 

actlnoUle expoaure: oeptiv. preecure respirators. 
(q The relauonahJp between amok1na (U) Examination by Q phYlician. (A) 

and a.betlo .. tremolit .. anthophYllite. The employer ahall aLlan that all 
and actinolitaln produclna lUDI cancer. medical .,.amln·tbu and proc::echwa 

(0) The nalure of operatiooa thel .,.. performed by or under the 
could nt.ult in expoeure to ubesto., aopervt.alon olal\cenaed phy.ldan. aad 
tremolite. anthophyllite. and actinoUte. are P'Ovided at no caet to the ampq .. 
the importanc. of neceu&IY protact1". and .t a reuonable time and place. 
controla to mJo.lmhe expowrw lncIudlna. (B) PuIona other than IUCb UCCMd 
a. applicable. ~ controla. physldaaa who adm.ln1.et.er the 
work pracUcea. raplratora. pulmonary functlOQ taUq required ~ 
houaekeepins procedurn. hniane tha MCtioa ah.a.ll complete. InaJnJ.ai 
faciUllea. prolective c1othi.n& COW"M in .piromelrJ'pouaored by an 
decontamination procedurn. 8ID.UJeDC7 appropriate acad.m1c or proleaaJoaal 
~ and wute dilpOMl lnadtutl.oa. 
procedures, and any neceaaary (2) Medical aJCIlItIinolJDIU and 
tnallUction in the UN of th_ CQIItrola OOIUulloa~l) Frwquency. The 
end procedure.: employ .. ah.aU make avallabla m.ed1cal 

(E) The puIlIOM. proper 11M. Ottine ex.mln·tiooa and coaaultaUooa to nd 
lrulluctlQDl, and l1mJtaUon.e of emploY" covend uDder parqn.ph 

[a.c.. t t:lUaC-)(2)(I)J 
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(mllll(il or al.i. Jt:cliun on Ihe rullowing 
s.:hedule~ ; 

(AI Prior 10 IIssignmenl ollhe 
employee 10 an arell where negalive
pn:uure respirolors ;'IC worn; 

(8) When Ihe elllplo}'c!! i!l assigneJ lu 
an area where ellpOlure 10 a .. IJe5IuI. 
Irtmolile. anlhophyllilC. IIclinulilr.. or II 
comLinalinn or Ihese Olinernla mllY IJe al 
or above Ihc action le\'c1 lor 30 or more 
da~'3 por yMT • • metliCliI examinalion 
mUil be Kiv!!n within 10 working dil)'s 
(allowing thc thirtieth d .. y of cxposure: 

(e) And atleaat annulllly there .. fter. 
(0) If the elGtlnining phy.ician 

del ermines thltt lin}' of the elUlnlinlltioo. 
.huuld be providt"d more (requllntly Ihlln 
lpec.::lied. the employer ,1& .. 11 pro\'ide 
• uWt I:lliaminlllion$ Iu i1((eclI.:d 
empluyecs ill Ihe (requencies lIpccilicd 
by the phy.icilin. 

(E) ExceptiIJn: No me<liclII 
eXlloulllltion ill ~"quirEd oC any 
employee iC IIdcqUille n:cortls ahuw thllt 
the employee haa been eXllmined in 
accordance with this PW-alVUph within 
the Pillt l'yeMr ~riod. 

(ii) Conttrnt. Medical exumination. 
made available punuantto paroi"Uphl 
(m)(Z)(i)IAHm)(!!J(i)(C) oC thil aeetion 
ahall include: 

(A) A mediculllnd work bistury with 
lpecilll empbaail din:cted to the 
pulmonllC)" cardiovlllCulur, und 
8111troiQtelUmii IYlteml. 

(8) On initiall euminution. Ihe 
'tllodanlized qucsliunnuiro cuotllinl, .. d in 
Appendix O. Part 1. and. on iUUlwll 
c).Uminlllion, the IIbbrevillled 
Itnndurdiz.ed quelliuMuire contuincU in 
Appt:ndix 0, Purl 2-

(CI A phYlic..1 ex.aminolioo c1il't'Cted 
to Ihe pulmonary und Kastmillt~tltinul 
Iyslenu, includiog u chell 
roentgcIJo8ram to biiJdminillten:d ~tthc 
di.cretion oC the phy.ician. lind 
pulmonary (uncliun tl:lll o( CorCl.-u "it .. l 
capacity (fVCj and fon:ed e:l:pirAtory 
volume at une lecond (I-eV.). 
1olel'}lNltaUon and c1 ... iCicutiun u( chelt 
roentgenogram I ,hall bt: conducted In 
aCCDrdllDce wi~h I.ppendilr. E-

(O) Any other elUlminaliuo. or tt=ata; 
deemed neceuary by the clr.Ilntining 
phYlician.. 

(3) Inlom/olion PfIJ~'idt:d 10 tht.> 
physician, The employer ~hlSlI prudde 
Ih. (ollowing ill(onn .. lion to Ihtl 
ella min in" pny.iciiln: 

(il A cupy o( Ihi •• I"ndard lind 
Appendices D. E. and f: 

(il) A ducriplion oC Iht: afTl'1:t!!J 
.mploy~·. dut ie. III Ihc)' rclille to thl! 
.mployee'. expo.un:: 

(iii) The employet' .. n:pn:!>cnlitlivl! 
expo.ure Ic\'e1 or anlic.ip"lcJ l'~pU.IIIC 
le\'!!I: 

Ii .. : ) A cte5Criplion o( any pc~nal 
proll: ': li\l! dnd re.p in.lol)' equipmenl 
u,cd or 10 be u~d: and 

(\'lln(orm .. lion (rom previou. medical 
examlOlllion. o( the afleeled employee 
Ihal is not olhtrwiu available 10 the 
elI.ilmining phy.ician, 

(.e) PhJ'"icion~ wrillen opillion. (il The 
employer .tutU oblain II written opinion 
from Ihe eXllmining phy.icilln. Thil 
wrilten opinion allitll con lain the re.tJlI 
o( Ihe mediCliI examinatiound IhaU 
include: 

(A) The 'phyaicllin'l opiniun III 10 

~'helher the employee hal any detected 
nh!dicul conditionl thai would place Ihe 
employee al an increoaed ri.k oC 
mllleri .. 1 health impain:lent (rom 
e"pullure to ubealoa. lnmOlilc • 
enlhophylliltl. or ac1ioolila; 

(ar An)' racommeodod Iimilatiolll on 
the employce or on lb. "'. oC p81"100AI 
protecli"e equipment IUch .. 
rellpirulun; and 

(C) A Itlltement thalthe employee hal 
beeo inConne-<! by the phYlicilUl oC the 
relultl of the medial .xacnlnatioD aDd 
of .. ny medical condiUOI1I lbllt may 
relult (rom albeatoa. tremolit.a. 
anthophyllit .. or actinoUta upoaure. 

(ii) The employer thaD inltrud the 
phYlician ootto reveal in the written 
opinion aiven to the employer lpeciftC 
findirt81 or diagnotea unrelated to 
occu~tlolUll expoaure to ",beltOa. 
lrcmolito. IllthupRyWtl, or ac11nol.l1" 

(iii) The entployer alwU pro\id. • 
copy oC the phYlician'1 written opinion 
til the IIffected employ" within 30 dIIy. 
frum itl ntC2ipL 

(n) RCC'.ordiHping-{l) Obi«liv~ dota 
/ur eXlJmplN Dp<IrOlions.. (I) Where the 
eOlploYf!r hUI relied on objective dal. 
thul dcmonatrate that products mad4 
(rum or conwiuina asbatoa.lremolile. 
IInthoph)"lIit .. 01 actinolite art onl 
cUJlllble o( releallog fibers of IISbeatoa. 
tremolite. anthophyllih:. or acliDollte or 
a combinlllioQ oC!hotel min .... l&. in 
concentretioDl at 0I8bo\', Ih. actiOD 
levclllndar 1M l'xpectad COnditionl oC 
proce:uina. UM. or handUna to exempt 
IUch operoliCllI1 (rom the Inililll 
monitnri"¥ mquiremeots uodl'r 
pa,.grllph to(:.!) o( \hi. aection. the 
empluyer ahull e.lobUah I&l1d m,iutaiJJ 
an ISccurotll record of oIJjectlve dlltll 
I'l!honllLly reUed upon in .upporl uC the 
exemptiun. 

(ii) Thc record IhaUloclude .. lleut 
the rulluwina in(urmalion: 

(A) The product quoliIyUtR rOl 
exemp:ion; 

(n) The 1OW'Ce of the objeclive diltll: 

(C) Thll teatina protocol results uC 
te.ling. ~nd/ot IIN1ly.~ oC tk materilll 
fur Ihe releu", o( ubealos. Inrmolile. 
aothuphyllile. or IlClioolite: 

(01 A deacriplion ot Ulo o~n.iiun 
exempled aJld how the data IUPPO'1 th. 
exemplion.: and 

IE) Glher dala relevlntlo the 
operliliona. mliler/al .. proceuing. Of 

employt:e expo.ure, covered by the 
ell.:mplion. 

(iii) The empl(lyer Ihlllll mainlain WI. 
n:cord (or the durution of the emplo)'er'. 
reliance upon .uch objecli"e dllta. 
. (21 £'Cpo,UI"t! meosUI"t!menLL (il Th. 
employer ahaU keep an accurllte record 
of 1111 m.uw-ements lMkeo to monitor 
emplo)'tte expolun: 10 aabeltoa. 
lrcmolile, anthophyllite. or actinolite .. 
pnracribed In plIClIgr .. ph (f) o( thi' 
a.tctiOQ. 
NobJ: The employer may utUl%e 
thll ~rvice, o( cwnpelent o/'illlliutions 
.uch IU indwlry lnAdeauociationl lind 
emplu)'ee .. aoci .. tiocu to m.ainlain lbe 
rocordl required by this aectlon. 
" (U) 11Ua record .btlU Include at leilit 
the CoUowina Wocm.auon: 

(A) 1'11, dIIte oC meaaurement: 
(8) The operation involvina exPO'W'1I 

to IItheltoa. trelUOlite, anthophyllite, or 
acUno1ite I.h.tia be"" monitorcci; 

(CI s.uupllAa and an.lytl~ malboda 
used and avidence oC their .ccuracy. 

(0) Number, ducalion. a.ad results oC 
aampla taken; 

(E) 1)". of protecti\'e davicn wom.11 
any; .ad 

(f) Name. lOCi III HCUrity number, and 
.xpotutW of lu employoc. WbON 
axpoaures lilt repr .. allted. 

(WJ The esrtploy.r Will maintain this 
record Cor at !ltaat thirty (30) yean. in 
aa:onLulce with 29 CFR IGlQ.20. 

(31 Medical 6urvtfi/lanc:tl. (i) Th. 
employer ahd .. tabUah and malnteln 
an ac:cUl1lte recocd lor each employee 
lubJect to medcalawveillance by 
p8l'11grapb (m) oC thia eectiuu..in 
accordance with 29 CFR 191G.20. 

(Ii) The recoad thaU include atleul 
the Collowlns ~onn.tioo: I 

(A) The IWD4 and aoc;ial aecur1t)' 
l1wnber of lb'IfIlPloyac; 

(8) A copy oCtha employee'. mftdk.l 
elUAmlDaUun re&dta. laclud!ntc th. 
mcdiCMl bJltory:qualtionnalre 
rnpoa.aea. relul. or auy teltl, ""d 
phylidan·. recoomandationa. 

(e) Phyaician'awrittau opudons; 
(Oll\sJ.y .mploJH medical complainu 

relate-<! to expollee to .. be. loa. 
tremolit .. anlhop.ylUte. or actinolite; 
and 

(£1 A cnpy oC tIw lnCormaUoQ 
provided to Ib, p~.ici&u al rwquirod b· 
pa.r8i"'ph (m) o( bis ~don .. 

(iiil1be emplo)'ll' aball.nsure that 
thls recon1 i. 1n8irt.ained ror the 
durAtion oC emplo)DWlt plus thirty (301 
yean.. ia accordaru with ~ Ct"'R 
111\<UO. 
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141 Trolnlng reconls. The employer 
-h .• 1i md,nloln ail elllployee Irain ing 
-~L"rth Ir.r r.ne 1 y~.!r beyond Ihe lasl 

" c oC l'lnploymcnl by Ihlll employer. 

j~1 : 1I·ot/abJlily. Iii The employer. 
II:>"" wnlltn rl!~lI~sl. ,hall mil k/'! all 
r .... nrJ~ rc-qlli;eu 10 he ma inlitined by 
Ih,:! :I"clion 8vd ilablf' II) Ihe Asslslanl 
'C-L"rcl~ry dnd Ihe Uircclor Cor 
,·,.,m,nilIlOIl and copying. 

/ ii l n,e employer. upon rl!que~l. "hllll 
",.ll.e IInv ""poaure rncorUs rr.quin:d by 
n.lr.-'!(flIphs In Rnd (nl oC Ihis "'clion 
.,\·:"I:lul" Cnr examinali/)n and cop)'ing 
Iu HIC"cIL'fiemploytt:l. Conner 
.!:t1plup:r.s. dt:!il':lalr.d rp.p",,,':nl:llivcll. 
... :J Ih.! .'\sN"'lulI Sm:rr.lurv. in 
•• : :1 IInlano: wll!: Z9 ern 1910.::o(aHp.) 
.'lId I$lHi). 

(Iiil The em.,luy~r. IIpon rr.qLlr.lt. Ihall 
lTIi1k~ f:OIpluyee mcdiC31 records 
r'!lluircd by para:raphs (m) und en) III 
IIII~ 5ef:linn aVllibblc Cor c'Iltminalion 
.,;:<1 I:up~'inllll) Ihe suhjcci r.mpluyee. 
aayunc hH\'ing Ihf! sredne wrillen 
• .. "n~nl of Ihe luhject emf\II)YI!P.. and the 
O\~!'\i"l;lnl Set:rnlary. in accord.tnce wilh 
~I CFR 1!J10..:!O. 

In) Tmnsler of rccClnis. (i) The 
I:r:lployer shall compl~' wilh Ihe 
I?qu'romenls concr:minlt transfer oC 
n-cord. scI Corth in ~ CFR 1910.20 (h). 

(ii) Whf'never the employer ceasel to 
'I' lJu,incsa and there is IIU lucccuor 

',Inver Iu receive ilnd relain Ihe 
Itl.i~ Cor the prescribed period. the 

l~m",I .. ) cr lhull nOlify Ihe Director at 
1~lISt 90 days prior to dilposal and. upon 
ra ~quesl. tranlmit them to the Director. 

(0) Date.-{1) Effeclivtl dattl: Thi. 
SP.1:tion IhlAlI become effective (Ineert 
,'.H" 30 dOYI Crom publication ia the 
Fltderal RqiltuJ.1111 requirement. of 
Ihe .Ibellol IlandlArd iuued in June 
1972 (37 FR 11318). a. amended. and 
publilhed in 29 CFR 1910.1001 (1985) 
~cmain in eCCect until c.omplilAnce i. 
lu.:1lie\,,-=d with the ~raUel provl.iOnJ or 
In il Itandard. 

(2) Start-up daul- Ii) The 
rt<tfuin.'mcnll oC paragraph. (c) througb 
(ni oC Ihi. aeclion. including the 
enyinttring canlroll lpecified In 
pllrllgrllph (g)(l) of thi. aeclion. .hall b4I 
complied with by (InMrt dale 210 days 
Crom publication In the Feden1 
I{ltJiIter\. • 

Ip) AppencijCX&. (I) Appendices A. C. 
D. ilnd E to this aection I~ incorponted 
III part of \hi. MClloa and the conleDla 
of IheM appendicn ae-, mandalory. 

(Z) Appendical B. F. C. H. and Ito tht. 
S~IIOQ are inConnatlonllrand ani not 
inlended 10 cr1l81e Iny Iddilional 
',blig8Iionl not olherwiM imP<Ked or to 

Iract from any I!xi1lins obligillion • . 

AppcGdlJl A to S UI28.~HA 1U4.-ce 
Mclbod-M.n.d.o,o,)' 

Thu m .. n..!"'ury "PPCII..!IJI .~otOr.,," Iho: 
pro.:.rdu~ I..,r ,n.lyunR "if umplu for 
~.1w"01. 'rcmohle. anlhnphylli.c: . .. nd 
nllololile .. nd .pc.:,:ici qll .... ly coilirol 
pr.><.c:&Iuru Iha, mU'1 be implemenled by 
luhor;lIuno:a pcrfomllllg II.e 4n .. lr1i •. Th~ 
IHm~'linll .nd .n .. lylical mel hod. dcacri~ 
br./nw ~preacnl Ih. dr-menta ..,1 Ihe "vllil,hle 
mnnolnring melhodl louch .. Ihe NIOSH "'OIJ 
naelh~1 which OSHA cnn.iJero '0 be • 
esaenll.d 10 .chie~·r .d.q~lc cmplo)·cfI 
.:_"...u"' munilonng ... h,l .... U .... ·i:111 
~mvl .. yo:r.\ 10 U" mt:lhod, Ihar lint III~.I~y 
ca: .. ol j~hed wilhln ,h.llr 0'V .. niE3.io;u . .... 11 
cmlliollen who ,~requil"ftd 10 cund.u;1 ~i, 
muno.urin. IInller p,r"G'uph II) 01 Ih. 
Ir~t11I"ni arc l'C'Iuirr.d 10 uillizc IInlllrli,..111 
lul",,,,If)ricl Ih .. , u""- Ihi. prorzJlIJ"e. or a,l 
~ .. i, .. I .. nl melhod. for collllCh", und 
'MI}"7.ing samples. 

5.Jml'lil'1: and IIl1o/}'licuJ Pror.t:durtt 

1. Th. I6Implin, medium for lIir ",mpl .. 
Ihull be milled .:.cllulo~ •• Iw fill .. , 
mcmhranca. TheM .h.,ulJC dcaisrwlr.d t.y tbe 
m;tnul.ctun:r .. luillibl. 1m .. lH-.ICM. 
Irclllolile. anlhophyllila. and lIc:tinoUle 
CLllUlling. See below lur rejec:tIoa ol billn .... 

z.. "The pnletftd coliecUnn dfIovior lhaU be 
Ihe %.i-nrm diarnc1er alletle with aa ~ 
I.ced »tuna eXlerulon cowll1te 37-arm 
a .. aUanway be II38d if necnwry but only I( 
wrillen juJlIrlClltioa lor the need 10 \I8It lb. 
37'/MI Illler cuaelll accomll"oi .. the I&IJIpla 
ntluhl ia the employ .. ·, expol~ rnoailorina 
n:awd. 

3. An ;&i, fluw nail between o.s liler/raia 
and 2..5l1len/min wU be lleitcted 101" lbe 
25/rrvn allelic. If lhe 37-111111 C8Jaellala 
uted. an "ir /1ow nale betwMn liller/rain 
and 2..51ilen/arin .haU be Mlec:ted. 

4. Wh_ pouibla. a IVmcienl air volwuI 
101" ascll air I&JIlpl, ahlllJ be coilected to yield 
belwHU 100 end 1..:100 fibera per ~,.. 
milllmet ... OQ the m.mbrane 011.,. U a Oller 
daritcoa In .ppeannoe 01" if looN duac Ia Mal 

on Iha filler. a MalfId .. aapI. Wl1 be 
IllIrted.. 

S. Ship lhe aampl .. III • riald contain« 
wilh .uffici.nt packin. material 10 ~eftt 
di.lod.ina the coIktcted fibera. JJ.dUaa 
ar:a!mollhott I\a. a Iriab ,lectn*allc cbarwe 
on ib Rrleor ( •.• _ upanded poIYII)'ftfM' 
c.nnot be lied becallM well mal,,",,1 c:.aa 
,..IIU .. Ioas ol fiben 10 the lid ... ullha 
eaaMne. 

a. c..libntl. ucla pcnolUl 1II1:11'!h" pump 
bermlt .nd If I" u .. wilh a "'I'NMnwtiva ""o:r c .... u. I",'alled Uerw_ lhe pwap 
.nd lhe r..llbndIOft devlcn. 

7. Pl:nonal .. ·mpln IhMII be lum In lise 
-bre.lhln. _- ollhe .mploy .. (I ..... 
.lIuchod 10 or MIIr lhe col"', or lapel_ 
lho wor"", lIIOO:J. 

a. Fiber eounl •• hall be mllda by poetliv. 
ph ..... conltul uaina a microlcope willa an. 
I .. 10 X cy-lriecc .nd • 40 10 U X objective 
lor. lullOl I1WlI'inClilion of appnnimalcly 400 
X .nd • numerical 1.,."1&1'8 01 0JI5 10 Q.7S. 

Thr. lIIicro~ .lu.1I .Iao be Oiled wilb a 
I!~n or bI ... filt.r. . 

Q. The microaco~ ,h.1I be ntted wflh a 
WNllon·Ded.r.1I "Y"l'iCOll"'lIculc calibn," 
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for. nrld di .. mrlcr 01 100 microme.en ( ... I 
- 2 ""rrnmel,,"I. 

10. n,,, I'~."o: . ,hlft ..!cI~cllon limil 01 Iho 
Rllrmocnp<: ,h,,!: be .buu' 1 d"grer.1 
m .. _~ .. trJ u:.ing rh .. II~E phase .hiO lei I .li.11! 
.A nUllinr.d hduw. 

• . Pt~ct' .h~ 10,.1 .Iide on Ih .. micnuc:npc 
.1811e .nn Cl'tllrT il 'lOder Ihe ph .. ~ objcclivr. 

b. Bnnl! Ihe block. 01 ifOOved lin .. Inlo 
lorul. 
~rlw .lid .. cull£i.u of _n IIICa 01 

~oo"cd IinC'I Ir..L:!O JTOO"o:' 10 e .. ch block) 
in Jo:~ndir:1l oni .. r 01 villuilily lrom "I. I 10 
7 ... :ven bt'i,ljI.hl! Icul vi.ibl ... The 
I'C\fllirr.men:. (o, .. bMlos. lrelnolile. 
.. nlhnph)'l!il~. anJ aClir.:!I ;le cO'lOlInl are ChIOI 
.he Dli,..roocopa uplics mu •• ~1.,lva lha 
pnouwed Unn in Ie' l complcldr. allhexlah 
.hey INy "Pl'nr tome ... h.1 laint, IUld Chat 
.he 1110(1\',,&1 liMa in ~I' a ,n..t 7 IIIUII be 
in~i.iQl.t.. So!I. 4 .. nd S mu.1 be .. llr...t 
pvti.lly viaibl. bUI nwy ""ry .li~li)' In 
vi.ibillly !.clw...:n miaoacopat.. A INcroKnp8 

lblll I.ile 10 IMo!llt ..... rrquintlllCnl' ~ 
cilh,.,. 100 low or 100 high a rnoluUon 10 be 
u.-t for NbacnI. lnlraoill •• anthophyllIte. 
and ... '1!nolile COIIIltin .. 

c.1( lbe Ima~ delttrioR .... d ... " aDd 
adtut lise mla-a.c;opc op'lcL It the probIa. 
II'"ltl .. r.wuh lbl aricrotcope aunulact_. 

1\. £o.ch Nt 01 _plea taken willlndwM 
10 pen:8d1 bWlb or I miDimlllll 01 Z t.laAb. 
"The b1U\k .... ulta .hell be I~ IIftd 
evbtractad rl"ORllh. atUllytic:al res,,11I before 
reporti"" Any _pin rP.prnGlled by a 
bllUlk hllvin, a fiber anant Ia UQM of 1 
libera/IOU nalda .haU be "'!ectad. 

11. 1M aamplea shaU be _led &, &be 
Kalona/lNa:lia _Ibod or a method with 
IAA aqul .. L.al ind.n 01 rofractioa aDd almilar , 
darity. 

13. Obser\ .. lbe rol1owtnc c:ouatJq naJ ... 
.. CouIIt onlr 6bcn ~uallo or Ioatar tfwt 

5 IIIlcnMnalefS. Millin tha I""", of c:wnd 
ru-. alortJI tha aatft. 

II.. Counl aU partida •• 1 ___ trer.oI1 ... 
anlboplayll1le. .nd ac1iDolIta that un • 
~tJHo.width Ndo (uped n&iof oll;l or 
Fulet. 

c. F1bara lyina cattrely wlthia the boundary 
at tha WaJton-lMc:bu patlcul. fIdd aha1l 
nc:eJw a COWlt or 1. Plban a'OIIinc Ih. . 
bouDdary ooot.. boWlnl ODa cod wihla the 
circle. ...... U NCIIi .... the cowt ol OM ba1l (\I, l
Do nof COWII .11'/ fiber thai ~ .. 
p-8tJcWe ~ __ lhaft 00CIe.1laiec:t 
.Ad do -' coulL( auy olber flbera __ 
I~ Ocr may be vtalbla oulaida '¥ .,.,k..ul, UN. , 

d. Counl blllMil .. 01 flbera at one ftMr 
INILna Indlvial-& Obara can be idaattl.ed by 
~ bach ends ol au Individ\IIIJ Ibar. 

.. Cowll tnoUIJb .,.11CII1a Raids 10 Y'Idd 100 
nbera. Counl a ~ 0120 Oald.; Imp 
couatina al 100 n.w. rqudlaa olllber 
_t. 

14. Blind _18 ahaU be c;oncbrdeciat the 
nata ol10 pera'ftt. 

QuoJily Contru/ Prvc:aJur. 

1.lAlnllabonllur} prosraa. Each t.bo.eloly 
&ad/Of""ch compury with IDOft tt.- _ 
~ COWIIInc alJdea Nuill alabMh a 
IIIItlaUc:llJly dnlped q .... Uty---.nee 
prottn .. ln .... h·iCtJj blind recounb.ocI 

la-..1tx.5a.. ~ AJ 



r.ompana.on. Uelwh"n .nlct'\UoC"'(ll~" hoi 
IJlOO,IO, lh .. """.U.IoI), o( counllna hy a"ch 
m.cro-cc.pi., and belween ", icro&Co(l i ~la. In " 
CDmp~ny w.lh mo", Ih.ln on., I.bo,alory. Ih., 
proj;ram .h .. 11 IOclud., alll .. bontIOnea. and 
'h,,11 .100 .,vllluale Ihe I.boralory·lo-
I .. b..lcutory ""nob.lity. 

2. lnleriabontlory program. uch I"baralory 
ao.lyz.ut8 .. bulo .. trcmolile. IInlhoph)'lIit .... 
and aChllolil .. wOlplu lor complianu 
dclemliMtion Ih .. 11 implemenl all 
interlaboratory quo.lity auur.oce Proifllm 
thaI .. a mln,mwn inch,uel participalion 01 
al 1.,.11 Iwo olher indcpcnd .. nl labot"ftlorir.L 
£. ... 11 labonlory ,h.1I participale in round 
rot.io 1 •• lil\jf allull tinct every «I monlh. 
WIth .1 lelll .lIlhe olher lalHlCalorin io ila 
illl.n...borillory 'IUllllly lIuur .. nce ilOilP. uch 
lilbotatory ,h .. 11 lubmil ~l iJC:I Iypical o( ill 
0"0 woriJQ..1d for woe in Ihil Prullfl.1D. Th. 
rounU cobia alI .. 1I bot uCliRne-d and rnult. 
all-lll)"Ud u.a illil IIppropri.le Ilaliltic.lli 
rnc1hodoloa.l' . 
~ AU Individuilla. pcrlurmina IllbelIO" 

II1ImcWla.. .nlhopbylhlC:. and aclinolila 
analYli. muel have ult.a lhe NIOSH COUlM 

fw MlIlp/Ula tAd evaluatirJa . irborne 
aabc-llUoI. InIInOlil ... nlhopilylUl •• IUId 
acllnolill du&( or an equival.nl COUR&. 

4. Whea the uaa of dlII"lInml miaoacnpd 
conlrib&:LH 10 dlII"cnroaoe belWHO counLen 
and I.W-tori ... th. .lToed of tho diffCl"Col 
miao.cope ~1I b. ."aluallld &ad da. 
tnictoacnpe ahaU b. ,..plaad. .. aeca.MtY. 

5.. Cun-eot raulll 01 tb.. quality 
aul&AnclII pnI.,.ma ahall be potled In .. cb 
labuRlGlY 10 "CHIp the ""aotCOpllll 
lal~. 

AP.-..us B .. Sl~o.&a1le4~ ... 
1_ A..o..toa T~ ADLDopIayWle. aM 
A.c:tiDaUa. ~ aa4 AA.lr- No. 
N'nd-'OIJ 
Th~ appeadix conlllina a delililed 

proc:edw-. (or Nmplin, ,ad &nalrJia and 
lDcl~ thOM critical .wu.ala apecilied ill 
Appendix A. Employ .. an GOI rwquired lo 
11M th.ia procedw-a. but they an required to 
11M AppencWt A.. Tha JNlPON 01 Appadix B 
~ 10 Pf"Ovide a detailed .1'p"bY-Ih:p I'UIlPlina 
and &I)Ily* procedur. thai coaIorma to lbe 
d81:Gl1lu lpec:ified ia Appcadix A. SiDGII tIU. 
proc.cdun DUly ,110 ~Iian~rdiz.e lha UUllyJi. 
and MIIU vari,t.ilily. OSHA eGCUul"lIIn 
lGlpIoy.n 10 uaa tl!ia appendlA. 

A.abe.loa. TrelOOlile; Aatbo"hyllil" and 
ActiDoliI' Swnplina and AnaIYlii Method 

Technique: Miaoacnpy. Pha .. ContrllL 
AAalytc: Fibcn (Maaual collAll. 
Sampil PraparalioG: AUIOOc/t.r1.c:.r.tiQ 

_Ihod. 
CaUb,..tion: Pbaae-ahin delection limil 

..bcwt l dcgr--. 
R&Aae: 100 10 Il1Xl fibotn/aun' filler lire .. 
Eatimaled tiaUl o( OelaciiOA: 1 fiUcn/IDlQ' 

fill'" &1"11&. 
Samplar. Filler (0~1.l om mixed ctlluloao 

nlet membran ... :t.S-mm d iameler). 
Aow Ral..: Q.~ I/mi.o ID 1.S I/min Izs.mm 

C .... II.t: 1.D I/min 10 1.S I/min Il7-aun 
c:aawlla). 

5.omple Vuluroe: Adjuet 10 aLltlin 100 lu 
1 JOO fibe,../buD '. 

SNplIMnt Roullll&. 
5.ompl. SIMb.lily: lndefinile. 
BIa.n1u.: l~ oC llI ... plr. Inllnimum ~l. 

51 .. mlanJ An.tyllc.ool £rror. 0.24. 
I\pplOr..Jl.ilily: Tho ""MUll C."I" is o.uz (I 

cc (lI'ZG-!.;oU wlI1plelto 1~ (Icc 14I.O-t. air 
s"mplrl. The m"thod II"CS an uwt.x 01 
a.ebame .. beslO&. lAmalole. "nu.ophyllll, 
.nd aclinolite /iUen b,,1 may be uwd C~ 
ulho!r m.l.,riata Illch .1 liUroul IIlu. Lr 
ina4r1ina .lIlIlIbl. jUoraDlelen InlO tha 
counlina ",lei. Th" melhod don nOI 
d. rrercnu.le iH!lw.-cn •• IInIU .. In:molila. 
IIftlhophl'Uila. and actJnolile anu uth.,. nban. 
AsbellO&. lAmolile. anlbophylllla. and 
aC1inolile fiben I". tha.a ca. O~ um 
di .. Olel"r will nol b. cialected Id"lhia m.lhod. 

lnlerfc:rencaa: Any olher .lIbom. fibu mAy 
Inlarfere linea aU panlc1.H mefli", the 
counlina cril.ria are CIOWUed. Chooio·li\.:a 

. p..tticlra m.y appear fibroua. Hiah 1.".la o( 
nonlibCO<la dual puticl .. may obaau-a ribera 
in the fi.ld 01 view .nd ralu tha delection 
limit. 

Re"gcnla 

I.Autuoc. 
%. TriAcelin W,ouol trilM:A:lllla~ reul'I.Dl 

anda• 
Specilll ~uUoaa 

Actlone ~ a.a extremaly flammabl. Uquid 
and prccautioo.llloul be takn GO( 10 (pile IL 
HUliAa of acatlXM /DUlt be done '" a 
vcnlU.ted laboralory "'- bond uaUIa a 
fl.imclcaa. &park-&. heelltO&&lC&. 

Equipmaol 

1. CoUedion devtcc 31-_ c:ua.ta. willa 
~IZW "LetWoll oowI wtda C.UWOH .. let 
nltu.1U lo U IDa pan abe ead b&~ PI"L 

No&a.-Analyza npftMGLeti". fil1en fOl' 
fiber bIIcJr.arocmd Wore lAM II.Dd dlKanI tb.t 
fillar 101 illDCQ th&a I ftbwt/l00 CWda an 
10UAd. 

%. PenonaJ aampUn, pwDp.1fd- tbaA or 
cquallo o.s I./coi-..wi1II f1nibIa CGGDacU,. 
rubin&-

3. MIaoac:ope. pbuc ooallW. wfda .
or bl~ fall ..... lo lOX eyapieCle. aDd 40 \.0 -45X 
phi .. obj«:tive (loIallDqllificalioa c:a 4QQX); 
nwn.eriCIIJ apanun - o.a6 \.0 11.15.. 

4.S1ide .. ala ... ~~ 
UxlS IDlIL. . 

5.. Cover ,Upe. Z5 X Z5 aw. QO. 1 ~ u.aIaa 
otherwi ... pacillad by llliaoacope 
mllAul.clurer. 

e. Knit .. -tlWJical It"'- Q&lYad bIad&. 
7. TwHUf"l. 
L Allk. Cuth-type. Wulated neck. Z50 10 

SOO mL (wilh ~ Nbbar llopp«.nd 
elbow·Joinled ,I ... hIhin&. 16lo 22 cu locta}. 

Q. HOlpl.ta. .puk-frH. atiniac type; 
huWta 1DaDt1e: Of Ia.CnIIod /Mmp and 
IIWsnali.c: ltin-er. 

10. Syrla ... hJPOdanDk. wida 22-... 
needI, 

11. CcitJcu.la. W.lloG-a.cutt type with 100 
um diaaaal ... drculu fteld al tb.e apeclmca 
plan. llU"Ia -Q..OQ'1U m.m.,. (Type C-ZZ). 

Nota..--Th. vaUc:W. iI C\&81.oG:HDade for 
euch Olicroecopa. 

ll. IlSE/NPL ph ... cantruC IHI .. Ida. 
M,,", u. 
1~ T ... .cope. ooJar ~ c.eoLflrina,. 
1 •• Silla- 1IW:tQCIM"" (Q.Q1 lalla dlvl.Uon4). 

Satnplina 
\. Calibrale •• ch peAOQIIl ~liq pump 

with a ",praeolalive Mcaplor in 1iAe. 

1. f •• lon Ih. ""'Vl.c 10 the wt.,ia..wi . illpo:i 
u claM ... poauUl .. 10 tho worir.o,·. moulh. 
R.,olo\"e I~ lap cu\"c, rrum th ... ad or Ih .. 
C.lwt oxtCOIIOlI (opo:n Caul.nJ uri"nl I"ea 
do",,1\. Wnop tha jo.nl belweco Ihe u.lcod.c:r 
alld Ih. OlOllilor' l hody wilh .hrink lope 10 
pre\·~nl i ir 1,,"10. .. 

l. Submil .1 Ica.1 Iwo bl.nlu (or 11K. ollh .. 
101,,1 UOIplea. whichever i. arelller!lot ur.h 
sel oC 'Q.lllpl.~ Remon Iha &:oop. from Iha 
fiald bl"n.k ca .. allea .. nd ,lore lhe CIIpl lind 
c.ooaullu in • clean .reM "". or boll' rlwina 
Iha loI"'plina period. aaplilu lhe capa ill lbu 
Cllaulh.1 wh .. n IIImplina iI c:.ocnplc1ecJ. 

t . So.mplr allU L/Illio IK arc.ltt. Do nol 
uc:erd 1 lUI 101.11 dUll 1000dina UII Ihe filler. 
J\.djl1&llI.IIIpling flow 1111 •• Q (1./ Olin). alld 
lima 10 prWuce • filH:r dc:n"I~·. E lfihcra/ 
mID'). P( 100 10 tlOU f;be~/m' Il.tlS ·'::I~ 10 
5:.: 10· fib.n per %!i·mm filter ,.ilb .ITL-ctivc 
colleclioo ana 1"",.3M nun"ll (or uplimulQ 
couolina pr-c:ciaion (In Ilep 21 bc-Iow). 
c.Jcuu.te the minimum Nmplina 11m •• 
1_ (minlallhoe aclion levol (one-h..u of 
tha OUTeDI llloodardJ. L If/ccl 01 the fibroua 
... roaoI bela, umplcd: 

(AcJ(E) t..-----
(Ql(L)1oa 

L adov, I'" Oeld CDOGJtor at tho and 01 
-plUla.l'IP~ 1M plMaUc top CO"" lind 
NDall eod c:.ape. ancl "GIa &be monitor. 

e. Ship the _~ .. IA a riaid CQDlaicer 
wida aufIic:j.ol Pl'Wna _tCriaJ lo prrIeat 
jc»tIq 01 ciaJu&e. Nare 00 QoI .... 

poIyatyrcDI fOUl IA &be ablppina CGOtalner 
bcc:.IAM ol.IIClnIeIMlic ron:a ",blch '"r 
c:&IIM fib« !uN IrGIa &he aamp1et filter. 

Sample Prtparatioa 

No&e-lbe ~jecl lIlo produce MlDpia 
wida a _da (aon-train)" lNd;atouod in • 
medius wida •• &activ. Iodu. equal to 01' 
Ina lW U4.1M IIMthod belo", coUap6d 
th. filLer 101 .ui.tf' CoaWllI ADd producaa 
pcnn.&DIAt IIIOW\II whM:h an u.4:fullOl' 
q...Jlt, coatrol aad InterlMlIOtaLuly 
COGlpariaoa. O\hcf mountJq tcclWquea 
-tina the .bova criterie -r alto be uIICd. 
.... the nonpenDWICnl fiald IDaunIlna 
techaique lINd in , • CAM Z3a. 

7. EAMrw lkIIt \be alaN ali"" aad COVet' 
.upe are rz... of d .... ead fiben. 

L Pl&6Ce otO lo 10 III of acetooe Into a Cvlh
type n.ak.. Slopperdle n .. k wida a liqle
hoM Nbbcr llOpper thtoutIt who. alut 
llIi.oe .1Uand. , 10 aem uUo tbe n .. k. 111. 
pol1ioa of tb.e p .. 11&be thaI aaile dae lop tl/ 
the alDppw la ID 10Qa) iI beal downwatd la 
a.a elbow thIIl -u. all allli. of 20 lo JQ 
cksr- wida tb.e bcrizocLta1. 

Q. P\.Iw:a t.hoo nuk in a aWrina botpLale 01' 
wntp in • he.lina .... t1&. IiMI LIM acetone 
araduaIly 10 III boelq t.mpenaIYn lea. sa"q 

c..no- ..... The aalOCM vapoc' lauel be 
..-no,cd la a veotbl.ed fwDe bood away 
fl1)CD all opeG n.- ao.d apat.rir. ICM&I'Cn. 

AI tama Ie bcoo 1"'IlIIItiaoJa CloG b. IIMd.. 
pro'idina 110 open flame Clot lpaBa an 
p~ 

7-IG-aO 

(a.c.. lt2&..S, AfI9I'Adbt 81 

~ by Tli€ BUREAU OF HATlClHAL. AFFAJAS.IHC.. ~ D.C. 20037 



' .. 

31 :3116.8 

10. ~Icunl ~ i lh .. r Ih .. -hnlc ' .. mvl~ m! ~r nr 
• wrdr &:111 r,.,.., Iht' ... mplo: fillu on • cl.,," 
Ill~ ••• 1"lc. 

.. _ Cu' "'Wlt'l ur COl. 231":rcrnll.r ,h. fiI't'r 
Ire .. ..",h • c:un-f"d·bIMdc "t'eI ,,,'t;ic..1 ~lIIr" 
uA;n, .. rockinl motiun lu pn'\cn' ,,, .. rillR. 

b IO: .. cc !he lilter or ~"ugc. dlul .Iid" up. 
00 Ih ... lidc. 51 .. "c elo:cllicily will u."",1I1' 
~ .... p lit. folter on Ihe .Iule unlil iI il cltllrcJ. 

c. Hold Ik ,I ... ,lid .. IUpportiotl Ihe nile!" 
.. pp .... ,"im .. ',.I~ 1 10 Z em from the II ... lub.. 
po'r1 wh ..... Ih. "cclon" \'''par i. "," ... "ina 
fn,m IhCl hulrd n;o.k. Th. acel"" .. \ ' .(101' 

.'r .... m ,"uuld cau.e • conUen ... lioD .pnl on 
Ihe II .... allrle ca. :2 lu 1 r.m in dl:lmelo:r. Move 
the III ...... Iide amlly in Ihe vapor .'re .. m. Th. 
rall"r ahould clear in :2 10 S kC. If Ihe flIlc-t 
curiL di.,orta. or i. o,hcrwiN: renckrcd 
,,"uubl .. Ih.. vap<)( .tR.m j. prulMbly nul 
llrut\II enouah- Ptlriodically Wipe Ih. oullel 
pUr1 wilh Ii ...... 10 pre"enlliquid .. ulon. 
unppioll unlo ,h. nil.,. 

d. U.inllb4a bypodermic .yrinll<l with. 22· 
IUUII_ needle. pl.ca 1 to 2 drop. of tr1.celln 
on Ih. nilef'. Cently Inwer I c\"lIn :!.S-mm 
eqUAl,.. 01\ er .lip down 0010 Ih. ftIlcr III • 
• liljhl .0111. to reduce lhe poaoibilily or 
formioa bubbl.n. U 100 IMOY bubblns rann or 
the .. mounl 01 lri.celin in uOlllrrlcienL the 
co"c-t llip may ~ dctacbt:d wilbin II r"w 
hall,... 

.. Clue th. rdSCS of the cover dip 10 Ih. 
ala" .lId. uains a wcqUIll' or nail poliah. 

NoW-lr deanna i •• Iow. Ih. elida 
ptqJI ... lioa may ba heated on a holplal. 
'~urr.c:e lempantv,.. 500 q ror 1S min to 

ulen d •• rin .. Counlins m.y proceed 
... tely art ... darinlllnd lDOunti", Ini 

complelr.d.. 

Cllibnlioa .nd Quwlily Cuntrul 

n. Calibnl\on or the W~lton--Beclr.cu 
gnaliCLl .. The diamcler. d. (mm). ur lhe 
circw..r cnunllna .rea and Ihe diac dUim,,'er 
mUlt ~ .pacified .hert onlerinllha-
Willic""a. 

.. 1n.ea1 .ny avlilablll JrMIlc:ule into lhe 
eyepiece lind rucua 10 th .. t Iha !P'aticula line. 
.re .hiup .. n&l dCllr. 

b. SGI the .ppropri .. te inlerpupill.ry 
diatlOnce and. ir .ppliCllhle. met Ik 
binoculur head .djuatmcnt 10 Ihat Iho 
m.JIlification rernain. con.lllnt. 

c, lrul .. lllhe 40 to 4S X ph ... objecliva. 
d. PI...:. a IIMae micromelu on Ih. 

microKope object .IIIJre aod rocua lhe 
lIIicuecope on ,,," IP'dUaled linn. 

a. Mc"'ure the maJllified grid I.PAth. L. 
(urol. uaina the .tap microllleler. 

f. Rr.mov. Ih. I"'licul. from lhe 
microec:ope and ",~a.ure iI. eelWlI arid 
\ena'h. L.lmm,. Thi. can ~" be 
.a:ompliahed b" uaina a It"lI"! filled with 
"em,","-

.. c..lcullllCllhe circl. di .. mchtf'. d. (nun). 
for lhe Walton-a..d.ell snlicuWr. 

E.'Mmple-: 1£ l. w 106 um.l.- 2.93 mm And 
0- 100 um. Ihto d. - 2.n mm • 

h. CI-td Ihe field di.meltt. D(~a:rpl .. hlr. 
mnse 100 mm = Z mml wilh • "II~ 
mlCTOmel .. r upoo ~ipt of Ihe 8f1Iticul .. from 
Iho: m.our:lcturrr. Delcrmln~ field ..... lmm'1. 

12. Mil.2"OlCop<'l Mdju.:mr.nl .. rulluw :h. 
rruonuf .. .:lurer'. in.lructiona lind ,,110 'he 
101l0"' in8: 

•. AJjual Ihe li~1 snureP. rUf a'en 
illumiulion Mao ... th .. lil·ld ur view .1 Ihe 
conJr.nst'r inL ..., 

Nota..-ICohler iIIuntln.'lon i& pr .. fem!U. 
wht'N n.il.bl •. 

b. Focua on the plirlil:Ullil. Inlllari,,1 10 ba 
elUlmined. 

c, ~k. lure Ih .. llh. field in. .. ia fucua. 
unlennJ on tho ... mpla. .mI open Doll' 
ennuah 10 fully iIlumin4t. tbe n.ld of "iew. 

d. Uu Ih. Iclr.acnpe I)(.ul.:u ,uppliC'<i ~y Ih. 
m.nufllClurer 10 eo,"re Ihat Ih. phuN rinll" 
Iilnnular diaphrll8JII .. nd ph ..... hilllni 
alemenlol .re concentric, 

11 CIcek the ph ... ·.hiR dIIlf'CU,", IIcnil ur 
Ih. miaoacope periodically. 

•• R"muve lhe HSE/NPL pb .. e-conlrw&t 
Inl ... i .... rrom Itl .hippi", cont.ilWf and 
oml~ It UDder the ph ... objedive • 

b. Brina the blocka of aroovecl Itnea into 
roaaa. 

NoIa.-Th •• lida wn.i.11 or "'''en acll or 
arooVeI (c.:a. ZO aroovel.lo each block) in 
descenc.lins order or vi.ibillly rl"OlD MI. 1 tu 7. 
The requirement. for counlina .... that the 
mic:rDlCOpl opt!ca lI1u.1 raolve I"" CJ'OOvad 
linea in Nt ) completely. althouah lhay (0;1)' 

.ppeer IOl1InIbel r .. inL andtbel tbe lJ'OO'Ved 
linn In Nt. ., 10 7 mual ba Inviaible. SGII • 
and' mu&t be .11 ... 1 partilllly viaible lxal 
rnay vary "'iShtly In vi.ibility be""",, 
miaoKopca. A microKopa which r.il. to 
meet theM requirement. be. eilhClt' too low or 
too hi'" • rnolutlon 10 be u..d rOf' ubulOL 
tremolilL .nlhophyWte. .nd actinolite 
counting. 

c, U Ihe ima,e qualily dctrrioraln. delln 
Ik mlawc-ope oplica .nd. U tIM pmbl,.m 
peniate. conau1t th. micr-oacope 
ln4U1ur.cturer. 

14. QUiliity conlrol or liI",r cuunlll. 
•. Prcpua .nd count field billn .... 1110", 

wilh the field ... mpleL Rllport tIw cuunl. 00 

•• ch bl.nk.. Calcul.t. the !De .. a or the r .. 1d 
blank counl. and 'lIblrect lbia villu. from 
each .. naple couot ~fOnl reporllna Ih. 
re.ull .. 

Note L-The lM.olily oi lhe blank fillen 
ahoulu be unknown 10 the COWl"'" ulllil all 
counl. h",·. beeo colllpial.d. 

NoM :-Ir a field bl.nk yielda nber counl. 
veala- thIIn 7 fibera/lOO neld .. report 
poaoibl. contlminatioft oflbe ..unploa. 

b. Perloml blind recounla by u.. ... me 
counlCf' 011 10 pc-rccnl or fltran coualed 
IlliU ..... t.beled by a p.f'IIOQ o'her than In. 
c:nuoler\. 

1S. UN the followi", I"' 10 ""lanai,.. 
whd~. pair of counl. on the .. me ntl« 
.hould be n;.a.d booouae 01 poMI.b&. b1-. 
Thi. sl.li.lic .. Iim,,'n Ih.. oounUnI 
n-pe .. I.hillly allh.~", c:onlIdeooo In-el. 

REFERENCE FILE 

Dix..rd lhe umpl. If ,h. difTcrcou brr-wKn 
.t.. lwo cuunlt ur.«d. l..n Ina.. ..,h.re 
f' _ .~.r";ra !If !hr 1",'0 fiLer counl. and 
5.,.n:I.II". lIanJ.cd J .. "i.-lion. whil:h .hnuld 
I .. , J"~i,""J hy e.d, luUDr.I"1) lined "" 
hlll",i,:..1 io·h,,"w d:11 ... 

NnM.-H. p;a ir of coun'. i. Fl'jr.clr.d •• a 
I""utr or Ihi. I..-L rr:coolnl Ih. rct:'I.ininil 
lAmp Ie. In Ih. scI and 'rat Ihe new count • 
"""in¥llh. finl wun's. Oi.card .11 rr.jf:c:I~ 
p .. l"-'Ci counl .. 

teL f:nroU .. ell 011"" ~-oun!t:r in a lnIini", 
" .. IUIW Ihill wcnparl' prrformlll'CA of 
counlen on a lI.riety of ... mpl .. U6in1 thla 
pt"Ondurw. 

No4&.-To enaun: aood reproducibllIly. aU 
lalxtRlone_ ana-ted III .. bHr.oe. lremulite, 
.nlhuphyllila. lind actinalil. counlina .... 
required 10 particip.11 In the Proficiency 
"""Iylial Te.tintl (PAn Progr.m and.huuld 
roullnilly panicipal. with oth..r aab.t.!o .. 
trmlolita.. .nthophylUte. .nd .ctinolt:. fiber 
c-ounllns I.boralorinin th.. Ixc.b.nso or field 
aampl .. lO compaI'C perlonnanc:e or COWlIU'l. 

..... IIIU~I 

17_ P\Jac:e the alide on lbe mechanlcal.tll" 
or the calibnled Illlaoac.ope with 1M centf'f' 
of the nit ... undar lb. objective Icna. Focua 
Ih. micmacnpe no lhe plln. or the filt~. 

11\. ~Iariy check pha...nna .lisnlDCnt 
an.! Kohllr illumination. 

19. The roUowina .n the COUDtina rules: 
•• Count only nben klftltCll' tbalt $ tuft. 

MellUre ,he Icnath or cuned fiben alont the 
cane. 

b. Cou4I only fiben with • laaath-to-wldth 
Mllio cqvallO or PIIIer-lhan 3:1-

c, Fur fiben that O'OIIlhe boundarJ or the 
p1Itiade field. do the CoUo",ill': 

1. Count aD)' rabat Iona- d.ao 5 lUll thal 
litttI entirely within the .... tlcule ...... 

1. Cowll .. on fiber Iny fiber with only one 
end lyint within Ibe JITIticule ...... 

:l. Do not COWlt any fiber tbet cnJNea lhe 
p1Illcule bov.nda". IItOt'W than onca. 

.. ReJecI and do not count all odter fibe,... 
d. <=-at bundln or fiban •• one ftber 

unlaa IAdividual nben can be IdaIrtliad by 
~ both mda or • nber. 

e. Counl -ah vedcule n.lclIlO yield 100 
nbrrL Count • IlliAlmulR or 20 BeIda. Stop al 
100 f\elcia naerdl ... or fiber couaL 

n SWt couatina rroat one eDCl 01 tIM ruw 
and pt"Vp'IIN alone ,. ndlal U- ta the other 
.-nd.. abUt eilher up or down oa tba filt .... and 
conlinllOlla 1M nvene dJrec11on. s.1ad Iklda 
randoml" by IooIUna I.IY rroca 1M e-)'apMoa 
briGny whila advlAcl",lbe mecbc&c:al.t .... 
WheG an .al--te coven c:a.. ~ or ___ 
or !he Odd or "jaw. rejed u.. neld Ind .. I~ 
another. Do not rwpon njeded n.u.. iA tIM 
n,""bar 01 total fI.ldI counled. 

NoM-Wban CDIUIIJDc • flald. coatln-.)y 
IQUI • ,.... 01 Coc:aJ pia... by ~ tIM 
fiM foaaa tu.ob to dated vary floe r-. 
which be",. t..oc-a _bedd.d I. the nt ..... 
lbe lIn&II~ia""I'" fiber. wiU be YCf'J f.1nt 
but are IIA Impor1ant contribuUoo. to I.e total 
ooo.nt. 

.. 



Ulcw...uocu 

21. CAIClI lal •• nd ~port fiber dclUily on 
Ih. fill.,.. Ii Ifib.n/IDIII'l; by wvidin, lb. 10 .... 1 
fiber COWlt. f'; rwnu.. th.e m.an fI.ld bI..n.k 
count. B. by the nwnb.r of n.ld&. n: and Lbe 
n.ld &lWA. A.1Q..007Maun 'lor. properly 
c.aUbn.a.d W.llon·8«.ke" 1I.lu:u.I.~ 

P-8 
E - -- flbera/m..rll' 

InllA.) 

n. CAIcul.I. !he collQlnlralioA. C (r/cc" of 
flbcn ill the aU' volume aampled. V fL .. ~ 
!he affective coUection ..... oIlbe filLer. "
(3M aun' foc • U-nuD fiJau): 

c _ (EIllIe) 

VI10' 

HeM.. PeriodkaJly c:bec:k aDd edl~ til. 
yal. 01 A. illMCleN&lJ. 

AppeM.tx C .. s~ ... 
Qw .. ri .. ~,... "" T .... PN c ..... 
y . .,. . .., 

Qua/jlDli". Fjt Tat Protoc;ou 
L ~yl Atalale Proloco.l 

A.. Od« IhreaboId ~ 
1.1brM I·liter aJaae jal'I .ith metal Ucla 

( .... Muoa or BeU ..... , are requ!Ncl. 
I. 0ci0M ...... 1 .. I .... dJad1led or Ipriac 

•• Iet' AI .~taJr 15 ·C.a.u be lINd 
for abe eoIutioA&. 
~ Tbe '-yl aatale (lAA) (alao bown 

.. !.opeAtyl ae.lele~.&ock IOlutioa .. 
prepu-.d by add!Da 1 cc 01 pure lAA to 100 cc 
01 odor he •• 1 ... iA • 1·1i .... iar aNI abUiQl 
for )Q -=ooda. nu. IOII1lioA ab&U be 
prep&tWd 1M •• t ...... WHkly. 

.. n.. IUWCIW\c 1 .. 1 ab&U be c:ood~ ID 
• ~ MpUaIe from til. rOom lINd (01' 
act\Ial fit &ati.aa. The lwa roome abeU be _U 
vcoilleleci but abaJl aoC be COCUMCIed to 1M 
.... rwdn:uJ.tint naliladoG .y.tcm. 

L The odor &at lOIuUoa .. prepared ID a 
.-wi Jar by pladna 0.4 cc ollbe .Iock 
eoIutioo inlo ~ cc o( odor free .aWl ...u., • 
d.aa dropper or pipellL SMka fOl')Q 
MCIOade aod allow 10 .Land fOl' two 10 tIu-H 
..ww", 10 that the 1M ~ceacrallon abov. 
the liquid auy r .. ch aqWlibrtl&&. TIlle . 
aoI.doa auy be uaed fOl' _ly one dAy. 

... J\ \eat bIaAIr. I. prepared loa • third Jar by 
6ddi-. 500 ex 01 odoI- frM watw. 

7. T •• odor- t ... &Ad I •• t blank .. n IIha.Il be 
labaUad I aod % fot jar id.ntil\c.atioA. U 1M 
lAbela .... put OQ !he lida Jbay can be 
parlodJcaU)' pa.led. dried off and awiLdMd 10 
m.alalain the inle-srity 01 the ... L 

... The foUowint inalNdlonl,/uU be Iyped 
oa a c.ard .ad pLao.d on the table loa ftoAl 01 
the hooO Iaat ~ (I .... 1 &Dod %): .".. PI&flION 
01 thia tnl .. to ddarna.i.De i( y,* caa am.aU 
baa.Aa oil at • Low c:oac.aolratioa.. The twa 
botl1e. in froal 01 you conlala _I.,. One 01 

th.e .. bolll .... lao CO<It.111.I a a.n..U &mOUDI oJ 
h.nana 011. n. .w-e lhe onv.,... are OQ 1I~1. 
ahtn ~.ke tach OOIlJ. (01" 1'-0 MCOnda. 
Unacnaw ah. lid 01 uch boltU. one .1 • 11m .. 
.. nd .mll alth. mo"th of the boltJc..lodica~ 
10 lhoe ltal c.ooda..clOC wbich boltU c.oa....m. 
b.nan. OIL" 

1I.1ba lDu.Iw-e. u..d ill the 1AA odcw 
del&ClJOO 1 •• 1 .n.ll be prepared ill all ua.. 
"'parat. Crom ..,he,.. the lui La parlDnDed.1D 
order 10 PAnnI oUaCUllJ C.I~~ in !he 
... bject. 

10. /l!he .... t aubled" UAabl. to con-ectJy 
Identify the jar DOOlainUta the gdoc &at 
aoJa.tlon. 1M lAA qYAlttatJva 1M \eat _y aol 
beu..a. . 

11. U the Int aubject cocnctly IdaIlill .. the 
jar DOOIItin..i.q the ocb ..... lOIutioa. Iha .... 
aubiact _y proclMd to reapinltor MlecUoa 
and fll .... lina-

a R..pinolot ScJ.cdoa. 
1.1ba 1 •• laubjact Ih.U be allowed 10 pick 

!he IDOII c:ocnloctab" .... p!rator fro .. a 
M lea ion i.acJuc.liq rnptraton 01 yanoua 
,ius from dillereul maoufacturan.lbe 
Mlectioa aballincluda at ..... t fin aisu 01 
.I..tomeri<: ","U (ac:epMca.. tro. at Laut two 
awwIact\Irw'L . 

z. The MlecaJaa procaM Mall be mnduded 
ID • rooaa Mpuale froIIII tba fll· .... c:ILunbu 
to prnmt odor laUpa. Prior 10 abe ..&ecuoa 
proc:eN. the .... t Mhj.a Ihall be abo_·bow 
10 put 011 a nspiralOl', bow It abouId be 
poaitioMd oa tM rACl, bow to Nt tanp 
taNioa aod bow to d.tanaJDa • 
-c:omfonableN rapira&or. A mlnw .uu be 
na.ih.bJ. to ua1at the aaab;.et III naJu.atJoc 
Iha fll aAd poailloaUla DI tba rupUwlOl'. Thia 
inatnactioo DUly GOt caaatltaala tba tubict" 
fonul traUaiItc OIl,.....tor -. .. It" ooIJ 
arnie •• 

1. The te&t tub .. .a.-Id ~ that 
til. _ploy.. .. beIDa ..&ad to ..&act 1M 
rapu.tor whldl prcmdea Iba -.oat 
c:omIortab&a flL !ada rapirator NpC'&MDla & 

diJT_t alu aAd abepa Md. U flt properly 
&Ad lINd properly wtJl proYid. adequale 
ptOlecti04. 

.. The Lut aubj.a ~ aeda Iacap&ac. up 
to lbe (ae. aAd alliaJAa .. tboae wIaida 
obylouaJy do GOt Ii,.... ~ble tiL 
NCII1IWly . .. 1ec:Uoa wlU bepl wiLk • b&lI
/l\8a& &Ad If a IOod tit ~ be fouAd. 1M 
aubject wlll be aaked to I.aet til. fIIll facepMea 
.... pinton. II. --U 1*t*I .... ol.-. will 
not be .ble 10 ........ y balI __ ak..) 

1. The more coaaIoNb&. (acapiecu ... 
DOled: tha IIIOSt c:omlorlabl. -.It Ie doaoed 
aAd worn at I«ut Ij" min.,,.. to ..... 
c:oWOft. AU docmiaa aDd adJuat-1i ollbe 
f.apiac.a Ih.U be pcrlonaad by tba ... , 
aubjad witbo..t uai.aa.uw:. &oat tlw .... 
c:on.hactor oc other penoIl.lI.·j .1. Dca III 
-1MUina coaa/otl call be "WI! by di ....... ",. 
the poin~ in q belo •• U tba .... 8Ubtec:t .. 
nol C.miliar .Ith uaiDc a par1iaaIar ~&«. 
the ... t ... bj.d Iba1I be dI.reded to * abe 
muir. .. "raJ u-and 10 adJue& iM ARpa 
NCh liuw to beco.e adept at MUUac JWOf*' 
ta~ oa the acrapa. 

... A,_uan' 01 c:oaalort Iba1IIaduda 
"'''ia'wi.na Ib.e loUowiq poUita wiLk u.. .... 
wbjcd aod aDowiac tba .... au.biact 
adaqua~ au- to dea-i.aa tIM gge(1Ift oliM 
.-pino lot: 

• PoaitioGaat 01 -..k CA _ 

• R.uonI CUI ~. prol.Clioa.. 
• Room 10 1.1k-
• Poaillon inl maal. OIl C.u aDd cbarta.. 
7. 1ba faUowinl c:nlati. ahaU be..wd 10 

help d.elellDm. the adaq....cy 01 the rnpiNloc 
fll: 

• Chin Pf'Oparly pi_oed. 
• Strap tension. 
• FlI aaou /\OM bod,.. 
• Olatanca froID no .. 10 chin. 
• Taod.mcy IQ allp. 
• Self-obMnalioa ill mirror. 
L 1M lal.ubjed Ih.U c.onduc:t the 

c:onve"UonaJ Gelalive .Ad po.tdv .. ~ 
fil c:bedta be(CH'II cooducti"l the nes.all- 01' 
poaitJye-pt'UIWW I ... lha .ubjact ah.aU be loid 
10 ~ ... t-Iha nuak by repldJy!DOvinc the 
bead frorra Nde-Io-.id.e a!Id up aod down, 
whi" taJUq a (cw deep breath&. 

a. n.. 1 .. 1 alibied Ie QQW .... dy I.oc lit 
... tlQI. . 

10. Mar pa.Wn1 tha filt .... the ac.t 
aubjad·ah.aJJ be quntioned a.ain rq:anJ.ina 
the c:omlon of the .... pinoIOC. U il hu bM:oaw 

. UIICOCDlon.bk. another IIIOdaI ol rnpiratoc 
&haJJ be tried. 

n. The employee ah.aJl be alftG til. 
opportllAity to MI.d • diIJ_c (¥Cepiace 
aod be maaced If abe cboaaa fae.p&ac. 
bec:omu lDcnuiQCIy ~ at a12y 
~. . 

C. FlI18IIt. 
1. Tbe fit .... chamber Ihall be eUailar to • 

cI.v $6 sal dtwa U-1U.p«Adad lDyertad 
over • Z loot diua.et ... &a-. 10 that tlw lop 
01 tba caa.bcr .. about • indMe abo .. the 
.... 1 Nbjad'. bead. The iDaide lop c::na .... ol 
tba c...o. aMU ... ,... a....u book 
.tLadMd. • 

I. Iada reepUalor \IMd lew the ftl"'" ud 
at IeaI.UIc aha11 be equippac1.ith otpAk 
yapoc- cattridiea or oa.r pnMdioa _pinal 
CIfJ8Aic npon. Tbe c:artridpa or ...u ebaII 
be cbanpd at .... wacldy • 

1. AI .... ~ docWna. aAd properly 
adllledaa • rwplrator. tha I .. t aubjact ahaIl 
w~ it to \be flt Iudna roocn. Thia _ a1aalI 
be aeparale froIa tba roa. uaed (01' odor 
lhnIaboId IaMA1nt a!Id rupinolor M)ecUoa, 
aod Na.a11 be well _1iUted, .. by an ewuat 
( .. or lab !I.ood. 10 pnnat ..-raJ I'OOftI 
OOQlaalMdoA. • 

.. A cop, 01 til. 1oUowta. '"t ...a... 
aod I'1Iinbow puN .. Iba1I be taped to tIM 
i.aaide ol til. '"t c.harraber. 

TMI Eutei.c 
L Brutll. --Uy. 
iL BruIN ~y. Be cutaID bnatha ... 

dHp aAd rePar. 
ilL TIIIIt bead aD tba w.y Croaa OM aide 10 

tIM oU:.ar. lAUJa _ uda aide. Be c:ar1Min 
~ ia ~ Do "OC bump the .......lOI' apiaaC the abouldara. 

1y. Nod bea4 up-eod-dOWQ.Inha ... bee 
'-d ia Ia tIM t.1l up po&itiOll (iooklq towani 
cailiq). Be carWQ ..odooa .... c::oaapMta aNI 
-..de abcMoI ..,., ~ Do not ~p &be 
r-piralOl' Cia the <:baac. 

y. T~ Talk abMt aod alowty fot 
M-.! ~ 1M foUowina panar-pia ia 
c.aU.d IN Ilaiabow p ........ Jt.udiac II wlll 

. rw-ll Ua a wkla nac- 01 facial !DO •• ...ua, 
aDd It- be -u.t to aatWy Ihia ~ 

[a.c. 11:X...5&. ~ C1 
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APPENDIX C 

Environmental Protection Agency (EPA) 
National Emission Standard for Hazardous 

Air Pollutants (NESHAPS) (40 CFR Part 61, Subpart M) 
Amended November 11, 1990 



February 4, 1991 

Dear Asbestos Contractor or Owner: 

On November 20. 1990. the Envi ronmenta 1 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 ilTlTlediately begin to comply 
with applicable sections of 40 CFR Parts 61.140 to fil.156 of the revised 
tlESHJl.P Standard. 

The reV1Sl0ns require each owner or operator of a demolition or 
renovation project to comply with the following: 

A. 40CFR 61.145 (Standard for Demolition and Renovation) 

1. Throughly inspect the affected facility or part of 
the facility where the demolition or renovation 
project will occur for the presence of friable and 

"nonfriable asbestos containing materials. 

2. Remove all regulated asbestos-containing materials 
(RACMs) from each effected facility if the amounts 
are equal to or. should exceed 260 LF. 160 SF or 
35CF for EPA, classified demolition projects. 
However. all asbestos containing materials must be 
removed prior to demolition and renovation activities 
which will disturb such materials under asbestos laws 
and regulations. 

3. Suhmit written notifications for all demolition 
projects involving less than and more than 80 linear 
meters (260 LF). 15 square meters (160 SF). and 
1 cubic meter (35 CF) and also if no asbestos is 
found; 

4. Submit written notifications for all renovations 
projects involving at least 260 LF. IhO 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 

/ 



1. 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/EPO 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 III asbestos-containing waste 
materials as soon as practical in an approved and 
permitted disposal site for such materials. 

21. Provide a 45 day prior notification if you plan to 
excavate asbestos waste. If the date to begin 
excavation should change, a new 10 day written 
notification must be provided. 

22. Obtain prior permission from the Administrator 
before using an alternative method or converting 
asbestos-containing waste into asbestos (asbestos 
free) materials (s) and before disposing of any 
converted asbestos waste. 

23. Please review the following new definitions: 

o Adequately wetting 
o Nonfriab1e ACM 
o Category I and II nonfriab1e ACM 
o Fugitive sources and glovebag 
o Cutting and grinding of ACM 
o In poor condition and leak-tight 
o Malfunction and natural barrier 
o Nonscheduled renovation operations 
o Owners or operators 
o Regulated asbestos-containing material 
o Resilient floor covering 
o Waste generator and waste shipment record 
o Working day 

You must also comply with all applicable sections of the revised NESHAP 
Asbestos Standard. 

Should you have questions or need an interpretation of the November 
20, 1990 revised NESHAP Asbestos Standard, please contact Mr.A1an W. 
Powell and Mr. John Hund of Region IV EPA at 404-347-5014 or contact 
the Asbestos Program at 404-656-4999. 

Sincerely. 

"~'Vl''-01 fjl'4uJ 
~ Marvin Bradford 

Program Manager 
Asbestos Licensing & Certification Unit 

MB:aj 
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Tuesday 
November 20, 1990 

Part III 

Environmental 
Protection Agency 
40 CFR Part 61 

National Emission Standards for 
Hazardous Air Pollutants; Asbestos 
NESHAP Revision; Final Rule 



Fecewl ~cg:slt!r i 'Ju!. ~);). Nn. ~Z·; i Tucse!;.)'. ~~ovl~:l\ber 20. HI!}O / Rule!! and Resulutions 

ENVIRONMENTAL PROTECTION 
AGENCY 

~O CFR Part 61 

I AO-FRL-JOt4-7) 

RIN 2060-AC57 

National Emission Standards for 
Hazardous Air Pollutants; Asbestos 
NESHAP Revision 

AGENCY: Em'ironmental Proleclion 
J\~~ency. 

ACTION: Final rule. 

SUMMARY: This Federul Register notice 
promulgales rules under seclion 112 of 
the Clean Air ,\ct (CAA) for lJsbc$tos 
cmissions and is bas.:d on the 
Admini:.trator's dl~termination that 
a!lbcstos prcsl!Ots lJ significant risk to 
human health as a result of air 
emis!lions from one or more s()orce 
cutcgllries and is therefore R hazardous 
air pollutant (see 36 FR 3031, Murch 31. 
1971). The purpose of the revisions 
Jl!'u:JIlIl~iJlt!d tuday is 10 enhan..:e 
cnfun;mnenl and promole compliance 
with the current standard without 
;iltering the stringency of existing 
mntrols. On January 10, 1989 the 
f.nvironmental Prutection Agency (EPA 
or the Agency) proposed amendments to 
th(! asbestos Nation .. l Emission 
Standard for llazardous Air Pollutants 

,)(NESHAP) that would require control 
, Jl:\'ice and fugitive emission monitoring, 
r~c(\rdkceping. and reporting for 
asbestos milling. manufacturing. and 
r ... bricating operations. For planned 
demolitions lind renovations, revisions 
to the notifiClttion requirements were 
proposed, and safety was added as a 
reason for exemption from the use of 
wet removal methods. Recordkeeping 
requirements were proposed for 
.,shestos waste disposal. Clarifying 
re\' isions to several definitions and 
provisions were also proposed. 
Numerous comments were reccived on 
1111: prOIItJs(,d revisions, and today's 
notice respunds to those comments. and 
incorporates chunKes a~ a result of those 
c<.ommcnts. 
EFFECTIVE DATE: November 20. 1990. 
Under section 307lb)(1} of the Clean Air 
Act. judicial review of the actions taken 
by this notice i~ available only by filing 
D petition for review in the United States 
Court of Appeal~ for the District of 
Columbia Circuit within 60 Days of 
tod .. y·s publication of these rul!!s. Under 
scction JU7(b}(2} of the Clean Air Act. 
the wqllirclllents that are the subjcci of 
tod .. y·s notice nwy not be challenged 
laler in civil or criminal proceedings 
hrought by EPA to enforce these 
~qUirements. 

ADDRESSES: DacAgroulld i;,[ormalioll 
ciocument. 11le background information 
clocument (DID) for :he promulgated 
revisions may be obtained from the U.S. 
EPA Library (MD-35). Research Triangle 
Park, North Carolina. 27711. telephone 
no. (919) 541-2777. Pleuse refer to 
"Dacksround Information for 
Promulgated Asbestos NESHAP 
Revisions." (Publication No. EPA 450/3-
90/017). The DID contains R summary of 
all the public comments made on the 
proposed revisions and the 
Administriitc.r's responses to the 
comments. 

Dockets. Docket No. A-88-28 contains 
supporting information used in 
c..!c\:cloping the final r('visions to the 
asbestos NESHAP and is available for 
public inspection and copying between 
11:30 a .m. and 3:30 p.m .. Monday through 
Friday. at EPA's Air Docket (LE-131), 
Room M-1500. 1st floor, Waterside 
Mall, 401 M Street, SW., Washington, 
DC ::!0400. A reasonable fcc may be 
charged for copying. 

FOR FURTHER tNFORMATtON 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 listed in 40 
CfR GUM. For further information on 
the background of the regulLltory 
decisions in the pro mula ted revisions. 
contact Mr. Sims Roy, Standards 
Development Branch. Emission 
Standards Division (MO-13). U.S.' 
Environmental Protection Agency, 
Research Triangle Park, North Carolina 
27711, telephone no. (919) 541-5263. For 
further information on the technical 
aspects of the promulgated revisions. 
contact Mr. Ronald Myers. Industrial 
Studies Dranch, U.S. Environmental 
Protection Agency. Research Triangle 
I'ilrk. North Carolina 27711, telephone 
no. (919) 541-5407. 

SUPPLEMENTARY tNFORMA TION: 

I. The Standards 

The promulgated revisions implement 
section 112 of the Clean Air Act (CAA) 
lind are based on the Administrator's 
determination that asbestos presenlB a 
significant risk to human health as a 
result of air emisllions from one or more 
source categories and is therefore a 
hazardous air pollutllnt (see 36 FR 3031 
(March 31. 1971)}. The revisions 
promulgated today omend the asbestos 
NESHAP to enhance enforcement and 
promote compliance with the current 
standard without altering the stringency 
of existing controls. 

Milling. Munu[actllring olld Fubri.:a1inc 

The revisions to the standards require 
asbestos milling, manufac:turing and 
fabricating sources to conduct daily 
monitorinK for visible emissions. While 
the absence of visible emissions docs 
not mean there are no asbestos fibers 
being emitted, the presence of visible 
emissions does indicate a serious 
control device malfunction. Because 
visible emissions monitoring is intended 
primarily to detect s!!rious control 
device: mlJlfunctions, weekly inspections 
or air cleaning devices are also required. 
In edditioll. the revisions promulgated 
require these sources to maintain 
records of the results of visible 
emisllions monitoring and control dt:vice 
inspections. and to submit quarterly a 
copy of visible ernissions monitoring 
records of visible emissions occurred 
during the quarter. The revision requires 
owners or operators who install fabric 
filters after the effective date of this rule 
to pro\'ide for easy inllpection 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 
renotify EPA if the start date of a 
demolition or renovation changes from 
that given in the original notification. 
Another revision requires owners or 
operators to give a lo-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 
dllily temperature records for at least 2 
year:!. The revisions also clarify EPA's 
position regarding the handling and 
trea tment of nonfriable asbestos 
materials such as resilient floor 
covering. including vinyl asbestos floor 
tile. 8Dd roofing material. 

Waste Disposal 

The revisions require vehicles used to 
transport asbestos·containing waste 
material to be marked with the sign 
prescribed by the Occupational Safety 
and Health Administration during 
loading and unloading to warn people of 
the presence of asbestos. For all 
asbestos.containing waste material 
transported offsite. the revisions require 
that a waste shipment record (WSR) be 
provided to the waste site owner or 
opemtor at the time that the waste Is 
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delivered tll th e \VII:S/C dispo,ol site. If e 
cupy of the WSR siHned by the HIIS/C 

.. ite owner or Opt!rlltor i:s not n:ceived 
. ithin 35 doy~ of the date Ihe waste Vies 
1I:r:cplr.d by the initial transportt:r. the 
re"' I'IIUnS diret:l the waste Henenltor 10 
contact the transporter und/or disposal 
s it.: owner or opuulor 10 determine the 
sl .. tu9 of Ihe wust.: ~hipmenl. The 
revisions further direct the waste 
RI:nerlilor 10 flubmit an exception reporl 
III EPA if OJ :;if.!n.!:.i cr.py of the WSR is 
nllt rccci\Tu within 45 day:! of the dale 
tht! waste \'J(lS accepted hy the initial 
lrunaporler. Lubds ore required on 
c(lntainer!! of o!lbestos-c:ontflining w;ute 
11I;1!I!rial from manufa<:ll!ring. 
f<Jilri<::.t!ing. demolition and renovation 
activities inJicuting thl!" nCime of t~e 
waste generator and the location where 
the w8ste was generated. 

i:U1clive Wasle Disposal Sites 

The revisions require the owner or 
opr.ralur of an inactive wosh! disposal 
sile for a milling, manufacturing or 
f .. bricating operution to notify the 
Administrator in writing prior to 
excavating or otherwise disturbing 
osbcstos·conlaining waste material that 
hl!3 been deposited at the disposal site 
and to record on the deed to the 
property a notation that will inform 
future purchasers of the property that it 
h:I::I been used for the disposal of 

sbestos·containing waste material and 
lat the survey plot lind record of the 

. locution and quantity of such waste 
m.l!erial ure on file with the 
A;illlinistra tor. 

A(:(ivc t"'-as!e Disposal Sites 

The revisiona require the owner or 
operator of an active waste dillposal site 
to ma;ntain WSRs and report in writing 
the rl!ceipt of B significant amount of 
i i :~r.roperly p.nclosed or uncovered wallte 
tn EPA by the following working dny. 
The cwn!!r or operator of an active 
wilste disposaillite is r~quirp.d by the 
revillio>ns promulg:lt!'u today to send a 
signed copy of the WSR back to the 
waste g(:nerator no more than 30 days 
aflt!r receipt of the wa:lte. to ettempt to 
rC'conc:ile ony d iscrepancy between the 
qll..tnlity given on Ihe WSR and the 
ljllantity actuully received and. failing to 
do so within 15 days after receiving the 
waste. to report the discrepancy and 
(lny uttcmptB to reconcile it to the 
Adminiatrator. The revisions 
prnmulgated today aillo require the 
owner or opera tor of an active disposol 
si:e to muintllin reconls of the location. 
ucpth and orca. und volumr. of asbestos· 
containing woste material within the 
dis~o!llli sile on a map or diogralD of the 
Jispos:.l urel!. Upon closure. the owner 
r uJlI:rator must comply with 011 the 

rulcs promulgnted (or inHctiv~ wli6te 
disposal sitcs. A revision requires tho 
o· .... ner or operator of ar. a<:tive wll3te 
dispollal &ite to notify the Adminilltrutor 
iii writing prior to excavating or 
olhu-wi!lc disturbin~ asbestos· 
containing wallte materiul thut holl been 
dq;osited at the dispo8ulliite and 
covered. 

AS/IL'::tos CrJm'ersion Processes 

A section i.s pro mulga ted to clurify 
Ih"t operationll that convert asbestoll
cllntaining waste moterial into 
1l0nasbestoB (asbelltos·free) material are 
covered by the NESHAP. The provisions 
promulgated require the owner or 
operator of such an operation to obtain 
prior written approval of the 
Administrator to construct the facility. 
and conduct a start-up perfonr.ance test 
using specified analytical methods and 
procp.dures. Requirements for 
continuous monitoring during and after 
the initial 90 days of operation. 
ernissions control. maintenance of 
records of test results on site. and 
reports to the Administrator are also 
promulgated today. 

II. Environmental. Energy and Economic 
I~a~ . 

The environmental. energy. and 
economic impacts of the revisions for 
dr.molition and renovation. including 
waste disposal. were elltimuted from 
two baselines. Onc is full compliance 
with the NF.SHAP. and the other ia 
current use of engineering controls and 
work practices. F.nforcement experience 
indicates that many asbestos removal 
operations related to demolition I!Dd the 
subsequent wallte disposal operations 
ure performed out of complilUlce with 
the NF.sHAP. The lack cf complianca 
with the NESHAP removal proviaions 
lead;; t-> the improper dispm:&l of some 
waste. especially demolition waste. with 
the result thot emissions from the 
d i:lposal of demolition wilste greatly 
exceed other emissions. including 
process emissiorn from milling. 
manufacturing. and fabricating. Liability 
and other cOruliderations generally lead 
the owners of buildings being r~novated 
to follow or even exceed the 
requirements of the NESHAP. Thull. the 
uppropriate baseline for demolition is 
current use of work practice:! rather 
than full compliance. At asbestos 
milling. manufacturing. and fubricating 
filcilit ies. the required air pollution 
conlrol devices ure generaUy in place. 
Thus. (or milling. munufacturin!:. and 
("bric'lting. full compliance WIth lhe 
l\ESHAP. including the waste rusposul 
requiremellttl. ill aS!lumed for the 
h;l!dine. 

Few emi~nilln Dleasurement data exit 
for lI!1l)C!!tOIl Hourcea. ThUs, emitUliona 
Wt!re clilimated UIIing en~inetlrlng 
methods lIod allsumptionll. which 
resulted in substantial uncertainty. A 
detailed description of the approachell 
used 10 eslimate emuaions is found in 
"AsbeHlos Emiuion Estimates for 
Milling. MllOllfacturlng. Pllbrlc:a ling. 
Demoliliun. Renovation. lind Waste 
Disposal." which is contained in Docket 
A-U8-28. Estimated process emissions 
under the current NESI-Wl at full 
compliance for milling. manufocturing. 
Dnd fabricating arc approximately 7,400 
kg/yr. Dased on current practices. 
estimated emissions from the removal 
activities associated with demolition 
and renovation are IIpproximlltely 1,300 
kg/yr and estimated waate disposal 
emissions from all aources are 227.000 
kg/yr. If demolition and renovation were 
in full compliance. estimated emiuiona 
from asbeatos removal activities 
associated with demolition and 
renovation would be'about 700 kg/yr. 
F.stimated emissions from waate 
disposal. DSSuming fuU compliance l\itb 
the NESHAP by all sources. would be 
aboul 600 kg/yr. 

The costs of the revisions arc 
expec.:ed to be small relative to normal 
operating costa for these indu.tries. The 
revisions are intended to promote 
compliance and enhance enforceability. 
Small additional coats are a880ciated 
with the recordkeeping and reporting 
requirements of tbe revisions. Economic 
impacts of the promulguted alternatives 
ore expected to be minimal. Adverse 
impacts of the proml:l~ated revisions on 
wllter. noise. and energy were 
considered. Due to the nature of the 
revisions. no significant advers~:impac.ts. 
on water, noise. or energy are 
onticipated. . 

Ill. Public Participation 

The revisions were proposed and 
puulished in the Federal Register on 
January 10. 1989(54 FR 912). The 
preamble to the propo:led stondards 
revisions noted the IIvuilability in the 
docket of the supporting infomlation 
used in developing the proposed 
revisions. Public comments were 
solicited at the time of proposal. 

To provide interested persons the 
opportunily for oral prCBentHtion of 
da:a. view!!. or orguments concernins 
Ihe proposed revisions. 0 public hearing 
wus held 0/\ February a. 10&9. at 
Research Triangle Pork. North Curolillu. 
The heurin!! WUII open to the public, and 
II pr.rsons presented comments. 

The puulic conuuent period tlpecified 
in the fod6cal R~idtur notice waa Crom 
JanuJlry 10. 1009 to Murch 7. 1009. One 
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htllldrt·d 1'C1l1lllll'lll ICIICfS wefe rr.Cl' i",'o 
ill rt:SPOII!'(' ; 0 Iht" Fedorlll Reg ister 
proposa l. Thl'! comments ha\'e been 
carefully cnns idered and. where 
IIt=tr.rmined to b e appropriate hy the 
Ac1milli!llrHtor. c:haoE:es hn\'e 11t~l!n made 
to the propo~ed re\' is ions. 

IV. $i):ni£ir:ont Communts ond Chll n~cD 
lu the PrupI>licd Revi"iontl 

COmllll!/lIS nn the proposed revisionll 
wl,rc n :ceived frum industry. trade 
:lssuc.i"tiuns and regulatory ugenc i l~s . A 
Ut!tililcd dl:lclIss ion of these comments 
und respunscs can be found in the 
Jll'Omulgation DID. which is referred to in 
the ADDRESSES section of this 
preamble, The comments and rel'ponses 
summarized in the ruo serve as the 
IJ1Isis for the changes that have been 
made to the rev is ions bl!tween pruposal 
and promul~ation. The major comments 
:.nd responses are summarized in this 
preamble. Most of the comment lellers 
contained multiple comments. 
Significant comments have been divided 
into the following areas: demolition and 
renovation. lind ~'aste disposal. 

DL'l1lolit it1lJ alld Rellol'ol ion 

Nonfriahle ACM 

Comment: Se\'eral commenters argued 
thnt the rule should be modified to 
clarify that certAin products 'are 
Ilonfriahle and. therdore. not regulated. 
Asbestos cement (A/C) products. 
including trhnsit!! and exterior shingles. 
should be indudl,d among nonfriahle 
products According to commenters IV-
0--49. IV-D-i:!. and IV-D-93. Asbestos
containin~ flooring products. such as tile 
lind shee t vinyl flooring. were 
considered by several comml!nters (IV
D-1S.IV-O--t:-. IV-0-48. IV-0-5S. IV
U-B4. nillt IV-D-95) to always be 
nunfrialJlt! and (,xempt ~rom the rule. 
with tl:e cX':"plion of flooring that wus 
bt" i n~ !I;'OIlt .. d (IV-D-47. IV-0--t3), 
:\!''' lIhcr cnOlOlcnh'r. IV-0-48. in 
r,'f, f,'lIe," ttl as!Jt'!:lt}$ roofing produ::ts. 
iJ rl!u~d Ih ,lt there is no basis in the 
wcurd ror s;!) in!: that scverely 
\I\'.!<.Ither(>d a sph.lltic material could 
lJC(;UIIIC brill!l', Commcnters 1\'-0-21. 
IV-D-:Il. IV -0-111. IV-D-49. and IV-D
~: I recomr:kllded thaI the rule be 
clarified to cXl!mpt all nonfriable 
materials a~ the rule is currently 
unllerSI!'I1r!, Commenler IV-0-93 argued 
Ihilt in pn!sent day ACM. Ihe asbestos 
fllll."rs an~ IIlt:keu in cemenl ur 
lJillllllinuu~ \If n~ S irHlllS bindl!rs :lnci Ihat 
the materials t:lln hI! rt'nllwcd .lIId 
d isposl!ll of withollt IIny signifir.anl 
rdeasc 10 the (>nvirollnwnl. 

Ilt'spol/:;c: In 19i3 when Ihe ilsbcSlos 
/l.!ES11I\P rul!:s were fir!!1 promu\gatl!d 

'j0r Ihe dl!OI.ll ilion of buildi:lgs . EPA's 

illft"n lton wa s 10 disl i nf:tl i ~h bc lw('en 
nlilleriub IhHI \"uuld readily relc :l sl.' 
IIsbeslo :i fibers when dam iiged or 
disturbed and those materials tlli/t ..... ere 
unlil.l:ly to result in the release of 
significant amounts of osbestos floers . 
To IIccompl ish th is. EPA labeled Oll 

"friilble" tholle moterillis thlll wt: re 
lilu:ly to rl!ilciily relellsc fihers. Frillble 
matcrirlls. whl!n dry. could eas ily be 
crumbled. pulverized. or reduced to 
powdt!r using hand pressure. The term 
"reduced to powder" is readily 
understood to melln that the affected 
material i& changed to a dust or powder 
that clln become airborne. "Pulverized" 
indicates th,d the resulting material will 
include dust as well as a larE:e number 
of smolll pieces of the original material. 
The term "crumbled" indicates that the 
affected material is easily (i.e .. using 
hand pressure) broken into a large 
number of small pieces, Although dust is 
likely to be produced as a result of 
crumbling. it i:l possible that there are 
some types of materials that can be 
crumbled without producing dust. It is 
also understood that crumbling refers to 
an action that occurs essentially in one 
effort and not to repeated attempls to 
crumble the material. For example. floor 
tile in good condition can be broken by 
hand into a few large pieces. but it is not 
easily broken in one effort into many 
small pieces. On the other hand. floor 
tile that has lost its structural matrix is 
in poor condition and can be bro"en into 
many small pieces in one effort. 

Later. EPA realized that. in some 
instances. nonfriable materials that 
were subjected to intense forces. such 
as the intense mechanical forces 
encountered during demolition. could be 
crumbled. pulverized. or reduced to 
powder. In these instances. certain 
materiills which had been considered 
nonfriable fippeared capable of 
releas:ng Significant amounts of 
asbestos fibers to the almosphere. 
Examples of practices that were 
observed by EPA to reduce otherwise 
nonfri a ble asbestos material to dust 
capable of becoming airborne included 
the breakin!! of nonfriable insulation 
from steel beams by repeatedly running 
('vcr the beams with a crawler tractor. 
In view of the damage done to these 
otherwise nonfriable materials and the 
resulting increased potential for fiber 
rdcase. these and other similar 
practices involving nonfriable IIshestos 
material were considered to render 
1II1IIfriahie ACM into dust cllpllble of 
h.!coming airborne, 

As a result . EPA issu!'d a policy 
determinalion in 1985 regarding the 
removal of nonfriable asbestos matl!riul 
1I.;,t was cons istenl wilh EPA's inlentto 

JI!\hn~u l sh b('tween mnterialthHt couid 
rel.:Il SL' ~ i~ntncul\t II Olounhl of UII"t:,. ... ~ 
fibers during demolition and reno\'ation 
operotions and those that would not. 
This policy determination stated in 
essence that any ACM. whether 
orilllnHlly frinhlc or nonfnable thut 
hecome (or lire likely to become) 
crumbl.!d. pulverized, or reduc~t1 to 
powder are covered by the NESHAP. 
SpecificHlly. the determination stated 
that 

• • • e\'en though thi! relluilitions IIddrp.~~ 
only malt!ri .. llhnl is pres~nlly friable. it uor.s 
n,)1 limilllself Iii millerial thOlI is fr iable III the; 
lime of no lificalion. Ralher. if lit any point 
d .. rinlllh~ fenoval ion or demolition. 
addillonlll friable asbestos material 
i8 • • • crcllted from nonfriable fonna. then 
this additional friable malerial become. 
6ubjectlo Ihe regullllions from Ihe time of 
creation' •• 

The issuance of Ihis determination did 
not alter the intent of the NESHAP. but 
was consistent with the intent of the 
standard that was written to prevent 
significant emissions of asbestos fibers. 
The intent of the policy determination 
was that it apply narrowly to apecific 
instances where otherwise nonfriable 
materials would be damaged during 
demolition or renovation to the extent 
that significant amounts of asbestos 
fibers would be released to the 
atmosphere. A Stll tement in the 
determination to the effect that some 
nonfriable materials may remain 
nonfriable throughout demolition and 
renO\'lllion is e\'idence that this 
determination was intended to be 
narrowly interpreted and not used to 
require removal of all nonfriable 
materials. For example. materials such 
as resilient floor covering. 89phalt 
roofing products. packings. and gaskets 
would rarely. if e\·er. neell to be 
removl:d beclluse. even when bruken or 
damal!eu. they would not release 
significant umounts of 311bcstos flhr.rll. 
But. just aH it ill impurtant to recIJKl1izl: 
that some nonfriable materials do not 
have to be removed prior to demolition. 
it is also important to recognize that 
some nonfriable materiliis should be 
removed prior to demolition if. as a 
result of the forces of demolition. 
nonfriaule material is likely to become 
crumbled. pulverized. or otherwise 
reduced to .powder. For example. the 
A/C siding on a building that is to be 
demolished using a wrecking ball is verr 
likely tu be crumbled or pulverized with 
increuscd potential for the release of 
significant levels of asbestos fibers, 
SlIch m.lterial in this instnnce should be 
removed prior to dt!mulition. 

Since this policy determination wa~ 
mode. there hus oecn some confusion ill 
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it~ appLL:hllUn. A~ ;1 fesult. C011l:actur:l 
u!JC!ratill/: ill r:lOrc than one eniofcemellt 
lurisJict;un !Ialit! encoull!cccu diffefent 
intcrpce!ut ioll:l f'lf li imil.J: JI!molitiun 
operati')ns. For ex;.mple. there have 
Leen instan~es in whic.h contractors afe 
rcc:uirorl. pri')f to dcmuli:i~n. 10 rcolO\, I! 
fl:Jor tile in on~ enfllrCcment jurisdiction 
but not ill another. Contractors and/or 
building owncrs and operators are 
IIn~lIre os to what matcri:1ls must be 
rcmo\·cd and what materials can be lC'ft 
in pbr.e and ore of!en hesitant to 
proceed withcut 0 ruling from EPA. 
which call involve 8i!(nificant dd.IYs. 

As a ccm~eljucfjce. EPA received D 
n!Jmber of requc:st8 from Stllte and 
reg ional enforcement IIg"nci~ to clarify 
what is required under the NESHAP in 
deltling with nonCoiafile materil:ll., ainc~ 
the 19U5 policy Jet.:rmination was 
itlsued. In respon:!>e to thege requests. a 
clari[cat;on oC the nor.fria!J\e iss!!e was 
incluJed in the revisions proposed on 
January Ill. 19U9. Theile revisions were 
in:ended to c1uoify the int~nt of th~ 
origir.al r.Jle. llilsil".llIy. EPA stated in 
the January 10. 19U9. Fe:deral Rcgist-sr 
notice that cert .. in nonIriable matuials. 
:luc.h as nO'Jr tile. roofing products. EUld 
pnc.kiOS3 and gaskets th.lt ore in good 
conditiun. cao be left in building:! being 
demolished because fiber rele .. ue from 
th~se materials. even if the materi31s are 
uamaged. is relatively s.mall compared 
to the fiber release from friable 

~mat~rials. Oth.!r nonfriable products 
. such ItS A/C products have u greater 

potential to ri!1case asbestos fibers 
when hcavily damagl!d and may have to 
be remove;} prior to demolition. 

In response to the revisions propolOCd 
on January 10. 1989. numorous 
commen:tI were submitted to 'EPA. Many 
of the comnlenters a,gued that EPA was 
allempting to regulate nonfriable 
materials. which were explicitly 
exemplc!d in previous asbestoa NESHAP 
ru:emakillgs. Many comments stated 
tholt t!le proposed re\'isiona did not help 
to clarify EPt\'s posi:i.>n on nonIrilible 
ma!t!ri ... I and may hu\o"e DUlde mullels 
more Lonfus ina. 

In responding to the comments. Ii 
litp.roture survey W.lS COllduclt!d to 
delt.:rmine if i: was pos:lible to quantify 
the fiber release pOlential d nonCriable 
nHiterillls when they are damascd 
dudng demolition. AU of tJh! available 
datil on fiber relt!ase from Ooor tile. 
roofing product!!. saskela. puclUnga. dnd 
A/C prouuctll was reviewc.d.. In Borne 
instonces. the fiber Telease data were 
measured during 8ctual remov,,1 
upcru tiolls. while otJler dutu were from 
simulated removul uctivitie3 in 
1.1!.>Ofiltury IIclling". For Ihe mutcriuld 
'!v .• lullh·J. th ,: pOI'·lIti.11 f"c [iut!r relt!.ltle 

i1tlpeareJ minimal and substantially 
I,,"',::r than Cor Criabl.: materi .. b . These 
fin,lings. vdulc uncertuin. tlupporl EPA'!'> 
originlJl argument thilt there U Ii bu!!ia 
fur mat.i1l8 II distinct ion t.l!lweco 
materials that readily rl!ieHlle Ciliers er.d 
I~o!le that do nol. 

All a result oC the comm~nt .. received 
Gn thia issue and the uJditilJTlw 
illformation gllth~red L., response to 
C:llmmcnts. EPA hall been lible to 
compile it list of nonfriable AC.\-f that. 
unJl·r norm .. 1 r.onditions. do not ha\.'e to 
ue rt::l!oved prior to dl!01olition 
opcr'ltions. Th<!se AC,;\-f arc not 
clI.pected to relcase Slgniiicanl amount:! 
of asbC'stuJI fib!lrs to the outside air 
during demolition and. cco:listent with 
the inteet of :h.: t:xisring standa:us. are 
not being rp.gul~teJ. A defi:".itiWl oC 
··catf!Sory J noofriable ACM" is added 10 
t~c Cinal ru!.!. which tillts resilient floor 
cllverlng. rooung prcductll. gask<!ts.. and 
puClJilgS. However. if these material8 
IIrl! In pllor condition nnd tire friable or 
they are subjccl<!d to sandio3- grinding. 
cutting. or abrading. they ari! to be 
trcated a.a fr:able asbestos material 
Category 1 nonfriable AOv1 tha! is in 
poor condition. Lut is nol friable and 
will not be subjected to sanding. 
grinding. cutting. or abrading. is not 
lIubjl!ct to the NESHAP. "In poor 
condition" luis been defined to mean 
that the hini!ing of the material is losing 
its integrity as indicated by peeling. 
cracking. or crumbling of the materiul. 
Other nonfriable materials are Ideotified 
os Catesory 11 nonfriable ACM and have 
to be evaluated on a cilse-by-case basis. 
Categori II materi31s that become 
crumbled. pulverized. or reduced to 
puwder during removal or during 
demolition are covered by the NF.SHAP. 

Broken ACM 

UJmment: Commenler3 rv-D-47. IV
D-89. JV-D-91, and rv-D-95 explained 
that use oC the tenn "broken" to 
dcscribe materials that are subject to 
the rule is inconsistent with the current 
NESI-tAP and expands coveruse of the 
NESllAP. Theae commente,·s !llated that 
merl!ly breaking nonCriable material 
docs nol equate to fiber release. One 
comment..:r. IV-D-&.). noted thut 
noncompliance may increasc where 
nonmable materinl is broken during 
demolition or renovation. but is not 
controUed or reported accord ing to the 
NESHJ\P. 

!lespon:Je: After conaiderins this issue. 
EPA ogrees with commentera that 
retaining the word "broken" could be 
interprek'C.i D8 lIubstuntiaJly IncfCuing 
the IlCOpe of the IItondard ~Od. therefore. 
has f\.'O\ovcd it from the dcfUlition. Moat 
nonfriable mnlcriuia can be broken 
without rcleuHing aignificont quanfltlea 

uf uirhome O:lbe3toa fiber:! . It is only 
wht!n thl: materi .. 1 is extenlli~·ely 
damuRcd. i.e .• crumbk-d. pulveri:teu. or 
r(·JucI~J to powder. IhHt the potential fo: 
lIiBnlficant fiber relellsr. Is grt:atly 
ir.crP.ascd. Also, in the definitions of 
··I,~bes!n8·t:ontaining WllJlle materiltl.
"CriHble asbe1ltoB matcrilll," and 
elsewhere. the Yo-ord "broken~ is 
dr.leted. The EPA Is planning to IS8ue 
ud,lition .. 1 infonnatiOl1 tn the future on 
this nnd other fttlpects oC the NESHAP 10 
help c:nforcemenl official!! and Ihe 
regulated community interpret and 
upply the NESHAP provillions. 

Inspections 

ComUJent. Three commenterll argued 
thAt EPA should inclutlll mandutory 
Bsbestos aurveys in the rule. Commeotcr 
IV-0-4 lIliitetithal EPA should require 
surveys lor 01\ building!! prior to tind 
scpilrnte from any demolition or 
renovation activity. ConUllenter rv-0-4 
s!.jted that such building surveys could 
t,ccome pnrt of a public rl!cord. making 
the absence of a survey a violation. 
Commentcr IV-D-4 noted that. if the 
survey indicated that a atructure was 
asbestos Cree. all notificntion and 
enforr.ement costs would be eliminated. 
Also. commenter IV-0-4 explainrd that 
a demolition without proper notification 
could be cnsily e'LHblished later. 

Commenters IV-D-57 and IV-D-e4 
stated that EPA' s requirement to survey 
buildings prior to demolition and 
re.l0vation is implicit Imd should be 
mad~ explicit and require that surveys 
be perfonncd by an accredited asb~toa 
inspector. Camment<!r IV-D-S7 also 
noted that OSHA requires.l1 buildir.g 
survey by a competent person and 
stltted that EPA should similarly require 
8 site-specific survey before demolition. 
with details on how the building will be 
demolillhed and how the asbestus will 
be con!rolled 

Responsc:lbe EPA cun-ently requimll 
that a fucility be iruJpech!d for o8beat08 
pri:>r to demoiitioQ or renovation. All a 
result of the Mlrve-y. infomwtioa on the 
asbt!sto6 material pre8ent. (he nature of 
the demolition or renovation. and 
measures that will be taken to control 
emissions of IISUestOS mU8t be reported 
to EPA. Commentera IV-0-57 and IV
Q..-8.1 Dre correct in sayillg that it is an 
implicit requirement 000 tluit it is not 
stated explicitly In the rule. The final 
rule expre1l:lty requin.:s a C;lcility survey 
for asbeatos prior to demolition or 
renovation . Although previ.)usly 
implied. thill revilJiOfl clarirW!s EPA's 
position on tho requl~ml'nt to perform 
building survey •. 

The EPA 11160 conHitiercd the 
sUHHC'stinn to rC{luire thot lIurveys be'! 
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1. ~ir cleaning ccvice d~signation or number 

2. D~te of inspection 

3. litll~ 01 inc;D~ct1on 

~. Is air cleaning device operating 
properly (yes/no) 

5. Tears, holes, or abrasions 
in fabric filter (yes/no) 

6. Cust on cl~an side of fabric filters 
(yes ina) 

7. Other signs of malfunctions or 
potential w.alfunctions (yes/no) 

8. Describe other malfunctions or signs of potential malfunctions. 

9. Describe corrective action(s) taken. 

10. Date and time corrective 
action taken 

11. Inspected by" 

(Print/Type Name) 

(Print/Type Name) 

(THle) 

( Tit 1 e) .. 

(Signature) 

(Signature) 

Figure 2. Air Cleaning Device Inspection Checklist 
BILUN(} COO£ .S6G-~ 

(Date) 

(Date) 
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I,. SI~ Cl i OI\ lil .143 is rC\' lscd 10 rcud as 
fullow s: 

~ 61.143 Standard tor roadways. 
No pl:rson may conslruct o~ maintain 

OJ ro«u way ,,; ilh asbestos tiJilings or 
«sbr.stos-conlaining waste material on 
thitt ro;l(j"'HY. unless. for as~estos 
tailings . 

(a) It is it lemporary roadway on an 
arca of asbt:stos Orl: depos its (asbestos 
mini:) : or 

(b) It is a lemporary rO<ldwilY at an 
act ive asbl·!:tos mill sile <llId is 
enl;;opSuhtlCU with a resinous or 
bituminous binuer. The encapsu\;lteu 
roud surfHce IIIUSt be ma intiliru:d al 1.1 

minimum frequency of one per year to 
prt:\'!'nl dusl emissions; or 

(/:111 i:l r.ncap!'ulalp.d in uSl'halt 
I.IH\(:rele meelinH the specifications 
1::IIII:,irwd in section 401 of Standard 
Specifications for Construction of Roads 
;1Ilt! Uriu~l:s on Feder:t1 Highway 
Pf(lj"cts. FP-85. 1965. or their equivalent. 

7. In § Gl .I4-l. paragr<!ph (a)(9) and 
paragr:lJ,hs (b) (1) and (2) i1re revised. 
and parugr"phs (b)(3) through (b)(O) are 
added to reud liS follows: 

§ 61.144 Standards for manufacturing. 
(a)· •• 
(9) The manufacture of chlorine 

utilizing asbestos diaphragm technology. 

/h)· •• 
~\ II) Discharge no \' isible emissions to 

_~he outside air from these operations or 
from any building or structure in which 
they are conducted or from any other 
fugitive sources; or 

(2) Use th,! ml!thods specified by 
§ lll.IS2 10 clean emissions from these 
opern lions conlaining parliculjJte 
asbl!stos malerial before they escape to. 
llr arc vented to. the outside Hir. 

(:\) Monitor each poltmlial source of 
i1sbestos emissions from any part of the 
m;\nufaCluring facility. including air 
c:Ic:lning uf! \'icl!s. process equipment. 
lind h"ildinlls housinl( malerial 
I'rllcl!ssinH imJ handling equipment. ut 
1"'lst once (';\ch day during daylight 
hours for visible emissions to the 
outside uir during periods of operation. 
Thl! mon iloring shall be visuul 
ot.servation of at least 15 seconds 
durHtion per source of emissions. 

(4) Inspect each Hir cleaning device at 
least oncll ea(;h week for protJer 
operHtion and for chunges Ihut signal 
the pOlenlia l for mllifunciions. including. 
II} Ihe maximum ext~nt possible wilhoul 
disrnnllliing olher Ihan openinR the 
device. the presence of tears. holes. and 
abrasions in filtt!r ba!!s und for dust 
d l!posild on Ihe dClln lIide of bugs. For 
Itir dellning devices thul cannol be 
~SJlecl('d on u weekly busis iiccording 

to this par<l graph. suumil to the 
Administralor. and revise as necessltry. 
a written maintenance plan 10 include. 
.. I a m:nimum. the following: 

(i) M.iintenance schcd!!le. 
(ii) Recordkeeping plan. 
(5) Maintain records of the results of 

\'isible emission monituring lind air 
cleaning device inspections using a 
format similllr to that shown in Figures 1 
and 2 and include the following. 

(i) Date ar.d time of each inspection. 
(ii) Presence or absencl! of visible 

emissions. 
liii) Condition of fabric filters. 

induding pr~sencc of any tears. holes 
and abrasions . 

(iv) Presence of dust deposits on eleHn 
side of fabric filters. 

(v) Drief description of corrective 
actions taken. including date and time. 

(vi) Daily hours of cperation for each 
lIir cleaning device. 

(6) Furnish upon request. and make 
aVililable at the affected facility during 
normal bUI.iness hours for inspection by 
the Administrator. all records required 
under this section. 

(7) Retain a copy of all monitoring and 
inspection records for at least 2 years. 

(8) Submit quarterly a copy of the 
visible emission monitoring records to 
the Administrator if visible emissions 
occurred during the report period. 
Quarterly reports shall be postmarked 
by the 30th day following the end of the 
calendar quarter. 

8. Sections 61.146 and 61.147 are 
removed. and § 61.145 is revised to read 
as follows:. 

§ 61-145 Standard for demolition and 
renovatton. 

(a) Applicability. To determine which 
requirements of paragraphs (a). (b). and 
(c) of this section apply to the owner or 
operator of a demolition or renovation 
activity and prior to the commencement 
of the demolition or renovation. 
thoroughly inspect the affected facility 
or part of the facility where the 
demolition or renovation operation will 
occur for the presence of IiSbestos. 
including Cutegory I and Category II 
nonfriable ACM. The requirements of 
paragraphs (b) and (c) of this section 
apply to each owner or operator of a 
demolilion or renovation activity. 
including the remol.·al of RACM as 
follows: 

(1) In a facility being demolished. all 
Ihe requirements of parogruphs (b) and 
Ic) of Ihis section apply. except a8 
provided in parogruph (1t)(3) of this 
seclion. if the combined .. mount of 
RACM is 

Ii) At lellsl 80 linear melen (260 linear 
fcet) on pipes or 811eosl15 square 

melers (lGO squure feet) on olher facility 
components. or 

(i i) At leKst 1 cubic meter (35 cubic 
fee l) off facility components where the 
lenglh or area could not be me;lslIred 
previously. 

(2) In a facility being demolished. only 
the notification requiremenls of 
paragrapbs (bl(l). (2). (3)(i) and (ivl. and 
(4)(i) through (vii) and (4)(ix) and (xvi) 01 
this section apply. if the combined 
I.IIlIOllnt nf RACM is 

(i) Less thun HO lineor metf!rs (200 
linear fect) on pipes less than 15 square 
meters (100 squllre feet) on other fucility 
compollenls. and 

(ii) Less than one cubic meter (35 
cubic feet) off facility components 
where the length or IIrea could not be 
measured previously or there is no 
asbestos. 

(3) If the facility is being demolished 
under an order or a State or local 
government agency. issued because thr. 
Jacility is structurally unsound and in 
danger of imminent collapse. only the 
requirements of paragraphs (b)(l). (b)(:!). 
(b)(3)(iii). (b)(4) (except (b)(4)(viii)). 
(b)(5). and (c)(4) through (c)(9) of this 
section apply. 

(4) In a facility being renovated. 
including any individual nonscheduled 
renovation operation. all the 
requirements of paragraphs [b) and (c) 
of this sect ion apply if the combined 
amount of RACM to be stripped. 
removed. dislodged. cut. drilled. or 
:timilarly disturbed is 

(i) At least HO linear meters (~60 linear 
feet) on pipes or at least 15 square 
meters (160 square reet) on other facility 
components. or 

(ii) At least 1 cubic meter (35 cubic 
ft!ct) off facility components where the 
length 'or area could not be measured 
previously. 

(iii) To determine whether paragrnph 
(a)(4) of this section applies to planned 
renovation operations involving 
individuHl nonscheduled operations. 
predict the combined additive amount of 
RACM to be removed or stripped during 
a calendar year of January 1 through 
December 31. 

(iv) To determine whether paragraph 
(a)(4) of this section applies to 
emergency renovation operations. 
estimate the combined amount of RACM 
to be remo\'ed or stripped os a result of 
the sudden. unexpected event that 
necessitated the renovation. 

(5) Owncrs or operators of demolition 
and renovation operations are exempt 
from the requirements of § § 61.05/11). 
01.07. and 61.09. 

(b) NotIfication requirements. Euch 
owner or opera lor of 8 demolition or 
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renovatIOn act ivity to which this scct;un 
npplto:s son I!: 

( t) Provide the Admini~tra tor with 
written notice ("If intention to d~moH&h 
or renovatt.'. Ddivcry of ll:1! lIut:CC by 
U$. iJostnl S~rvicc. commcrr:ial delivery 
6~rvice. or hilOd drk.cry i~ ucce,itaLle. 

(2) Updat t! notice. 3:i 1l'!Cl!ss-try. 
including when the amounl of asLes lCld 
IIffected ch:Jr.Ees by at least 20 po::rcent. 

(3) PostOldrk or Jcli·.-er th~ notice .IS 
r",l:ows: 

Ii) At I"ast 10 wor"illH day:! hdure 
ndhcstos sllipping ur n:rnov;.l w.,rk or 
any othc!r activily Lt!~jns Isuch as site 
prcpurat ion that w.iultl break up. 
u isloJl(e or &imilarly disturb asLestos 
Illd!eriul). If Ihe ope"ulil)n ill described in 
paragruphll (a) (1) aftJ (4) I~cept 
lal(4)(iii) and (a)(4){iv)) of this section. If 
Ihe oIJeraiion is ur. described in 
paragraph (a)(2) of this section. 
notification is mtJuired 10 working days 
before demolition beJ;ins. 

(ii) At least 10 worki~ days befure 
t!l~ end of the C4tlendar year preceding 
the year for which notice is being given 
for renovillions described in paragraph 
Ih)(4)(1ii) of this section. 

(iii) A3 early as ~cssible before. but 
n.)t Illter than. tho! loll~wing working 
day if the operaUon ill a demolition 
ordered according to paragraph (a)(3) of 
this section or. if the opera tion is a 

.
)\ renovation described in paragraph 
'J (a \(4)(iv) of thi:! section. 

liv) for asbestos stripping or removill 
work in a demolition or renovation 
operation. described in paragraphs (a) 
(1) and (4) (except (a)(4)(iii) and 
(1IJ(4)(iv)) of this section. and for a 
demolition described in paragraph (a)(::!) 
of this ~ection. that will begin on a date 
olher than the on~ contained in the 
original notice. notice of the new start 
date must be provid~d to the 
Administrator as follows: 

IA) When the asbestos stripping or 
Ci!moval operation or demolition 
operation covered by this paragraph will 
begin bOer the du!e c:on'8in~d in Ihe 
notice. 

(J) NOllfy the Administrator of the 
new stnrt date by telephone as soon as 
possible before the original aton date. 
Had 

(2) Provide thc Administrctor with a 
writlen notice of Ihe new start date as 
aoon liS possible bt!fore. and no later 
than. the original sturt dale. Delivery of 
Iht! updllteJ notice by the U.S. Poftlal 
Service. cummerCial delivery 8ervice. or 
hand del ivery is accephtble. 

IU) When the nsbestoe stripping or 
r~Jllovul operotion or demolition 
operuti!)n C{)vercJ hy thie pllr.lgraph will 
Legln on 8 dllte earlier than the original 
otart dUle. 

(I) Prov ide the Admilli!ltra tor with a 
wrillcn not ice of the new stan dote lit 
Il'dllt 10 working dsys before asbestoll 
IIJrippinll or removal wor!" Legins. 

I~) For demolitions covered by 
p:! ra~rnph (a)(l) of thia section. provide 
the Administrator writleD Dotice of a 
nC!w stlln date at least 10 working days 
bd ore commencement of demolition. 
Ddivery of updated notice by U.S. 
Pustal Service. commercial de:ivery 
scrvice. or hand delivery is acceptable. 

(C) In no event shaU an operation 
c,)vered by Ihis paragraph begin on CI 

ddte other thun the d.lte c.ontained in the 
v.ritlen notice of the 'new start date. 

(01) Include the following. in the notice: 
Ii) An indication of whether the notice 

is the orillinal or a revised notification. 
(ii) Nilme. address. IUld telephone 

number of both the facility owner and 
operator and the asbestos removal 
c.mtractor owner or operator. 

(iii) Type of operation: demolition or 
renovation. 

(iv) DelicriptioD of the facility or 
affected pan of the facility including the 
size (sqoare meters [square feet] ond 
number of noors). age. and present and 
prior use of the facility. 

(v) Procedure. including analytical 
methods. employed 10 detect the 
presence of RACM and Category I and 
Category II nonfriable ACM. 

(vi) Estimate of the approximate 
amount of RACM to be removed from 
the facility In tenns of length of pipe In 
linear meters (linear feet). surface area 
in squllre meters (square feet) on other 
fucility components. or volume in cubic 
meters (cubic feet) if off the facility 
components. Also. estimate the 
approximate amount of Category I and 
Category 1\ nonfnable ACM in the 
affected pan of the fAcility that will not 
be removed before demolition. 

(vii) Location and street address 
(including bailding number or name and 
floor or room number. if appropriate). 
city. county. and state. of the facility 
being demolished or renovated. 

Iviii) Scheduled stanlng ond 
completioG dotes of asbeslos removal 
work (or any other Rctivity. such os sill' 
preparation that would break uti. 
dislodge. or si~larty disturb osbeslos 
muteriol) in a demolition or renovation; 
planned renovation operations Involving 
indiviuWlI nonscheduled operations 
shaH only Include the beginning and 
ending dated of the report period as 
dO:8cribed In paragroph (a)(4)(iii) of thia 
sectioa. 

lix) Scheduled atorling and 
cumplellon dates of demolition or 
ro~nov"tion. 

I>.) Description of planned demolition 
or renovation work to be performed and 
method(s) to be ealployed. including 

l!.!molition or rcnovut;on It:chniques 10 

be used .Ind description of uffected 
fd c. ilily ';lImpon~I\I~ . 

(xi) Description of wurk prllctices und 
englnecrinR c:ontrols to be used to 
comply with the requirements of this 
subpon. Including asbestos removal and 
waste·handling emission control 
proct?dure8. 

(xii) Name and IOClltion of the waste 
disposal site where the asbestos· 
contain:r.g waste material wiHbt! 
deposited. 

(x:iij A certificd:ion Ihilt »t IClist one 
pCrllun trained U9 required by paragraph 
(c)(8) of this section will supervise the 
stripping aud removal described by this 
nOlification. Thill re4uirement shaH 
become effective 1 year after 
promulgation of this regulation. 

(xiv) For facilities described in 
pardgraph (a}(3) of this aection. the 
name. title. lind authority of the State or 
Local govcmmt!Dt representative who 
has ordered the demolition. the dats thut 
the order was i&5ued.. aDd the date on 
which the demolitioD W8lI ordered 10 

hegin. A copy of the order abaH be 
£ ttached to the ·notification. 

(xv) For emergency renovations 
delicriLt!d in paragraph la)(4}(lv) of this 
section. the date aad hour tluat the 
emergency occurred. a description of the 
Budden. unexpected event. and an 
explanation of how the event caused an 
unsafe condition. or would eaU88 

equipment dlul\sge or an unreasonable 
finllnciul burden. 

(xvi) Description of procedures to be 
followe!! in the evant that unexpected 
RAC.\4 is found or Category 11 nonfriable 
ACM becomes crumbled. pulverized. or 
rt!duced to powder. 

(xvii) Name. address. anu telephone 
number of the wallte transporter. 

(5) The information required in 
pantgrapb (b)(.a) of !hill section muat be 
reported using a form lIimilillr to that 
shown in Figure J. 

(c) Procetiuroll for CUlbestc.8 emi!lsioll 
control. Each owner or operator of a 
t.ll!mo'itiQn or renovation activity to 
whom this purogrupb appliea. according 
to paragrdph (a) of this section. slw.lI 
comply with the following procedures: 

(1) Remove aU RACM from a facility 
being demolished or renovated before 
any aClivity begin a that would break uP. 
dislodge. or similarly di,turb the 
mllteriul or prccludll 8tten to the 
material for lIubltCquent removRI. RACM 
need not be removed before tkmolilion 
if: 

Iii \I is ulleaory I nonfrlabltt ACM 
thut ill not In poor condition lind 18 not 
friable. 

(ii) \I is on a racitity C{)mponent that 
encased In concrel~ M othur IIlmllarly 
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h:n.llll il icrial and is .. dcqulltely wet 
whcnf'\'cr exposed during demolition; or 

(iii) It was not accessible for testing 
and was. therefore. not discovered until 
LiflN de:nolition began and. as n result 
of the uc:molition. the material cannot be ' 
sufely renlu\·cd. If not removed for 
!>afety reasons. the exposed RACM and 
any asbc!>tf)s-contaminated debris must 
be treated as asbestos-containing waste 
matcri .. 1 and auequatcly wet at nil times 
until disposed of. 

(iv) They are Category II nonfriable 
ACM and thl! probability is low that the 
m<Jteriills will become crumbled. 
pulverizcu. or reduced to powder during 
demolition . 

(2) When a facility componclltthat 
contains. is covered with. or is coated 
w ith RACM is being taken out of the 
facility us a un it or in sections: 

(i) Adequalcly wet all RACM exposed 
during CUlling or disjoining operations: 
.lOd 

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

(3) When RACM is stripped from a 
facility component while iI remains in 
place in the facility. adequately wet the 
RACM during the stripping operation. 

(i) In renovation operations. wetting is 
not required if: 

~ (A) The owner or operator has 
obtained prior written approval from the 
Administrator based on a written 
application that welling to comply with 
this paragraph would unavoidably 
camage equipment or present a safety 
hazard: and 

(8) The owner or operator uses of the 
following emission control methods: 

(1) A loc<tl e"haust ventilation and 
collection system designed and operated 
to ca;>ture the particulate asbestos 
material produced by the stripping and 
removal of the asbestos materials. The 
sr"II'!l\ mllsl elo.hibit no visible emissions 
1., Ih.: Uul!: tUC uir or be designed and 
operateu in accordance with the 
requirements in § 61.152. 

(2) A glove-hag syslem designed and 
operated to conl<Jin the particulate 
.. sbestos material produced by the 
stripping of the £lsbestos materials. 

(.1) Leak-tight wrapping to contain all 
RAC~1 prior to disnwntlement. 

(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 CLinnot be used. unother 
method mny be used after obtaining 
written ul'pro\'al from the Administrator 

bused upon a determination that it is 
equivalent to wetting in conlrolltng 
emissions or 10 the methods allowed in 
poragruph (c)(3)(i) of this section. 

(iii) A copy of the Administrator's 
written 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. iI shull be stripped 
or contained in leak-tight wrapping. 
except liS described in paragraph (c)(5) 
of this section. If stripped. either: 

(i) Adequately wet the RACM during 
stripping: or 

(ii) Use II local exhaust ventilation 
and collection system designed and 
operated to capture the particulate 
asbestos material produced by the 
stripping. The system must exhibit no 
visible emissions to the outside air or be 
designed and operated in accordance 
with the requirements in 101.152.' 

(5) For large facility components such 
as rea,ctor 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 § 61.149(d)(1)(i). (ii). and 
(iii) during all loading and unloading 
operutions and during storage. 

(6) For aU RACM. including material 
that has been removed or stripped: 

(i) Adequately wet the materi;11 and 
ensure that it remains wet until 
collected and contained or treated in 
preparation for disposal in accordance 
\'\'ith § 61.150: and 

(ii) Carefully lower the mati!rinlto the 
f:round lind Ooor. not dropping. 
throwing. sliding. or otherwise damaging 
or disturbing the material. 

(iii) Transport the moteriul 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 
scctions. 

(iv) RACM contained in leak-tight 
wrapping that has been removed in 
accordance with p<tragraphs (c)(oJ) and 
(c)(3)(i)(D)(J) of this section need not be 
wetted. 

(7) "\'hcII the temperaturc lit the puint 
of wl!tting is below 0 °C lJ2 OF) : 

(i) The owner or oper:ltor need not 
comply wilh paragraph (c)(2Hi) :lnd the 
wetting provisions of parllgraph (c)(3) of 
this section. 

(ii) The owner or operator shall 
remO\'e facility components containing. 
coated with. or covered with RACM as 
units or in sections to the maximum 
extent possible. 

(iii) During periods when wetting 
operations arc suspended due to 
freezing lemperatures. the owner or 
operator must record the temperature in 
the area containing the fucility 
cnmponcntll at tlte beNinnlnH. middle. 
and end of each workday and kp.p.p doily 
temperature records available for 
inspectiun by the Administrator during 
normal business hours at the demolition 
or renovation sile. The owner or 
operator shall retain the temperature 
records for at leost 2 years. 

(8) Effective 1 year lifter promulgation 
of this regulation. no RACM shall be 

-etripped. removed. or otherwise handled 
or disturbed at a facility regulated by 
this section unless ilt lellst one on-site 
representCttive. such as a foreman or 
management-level person or other 
authorized representative. trained in the 
provisions· of this regulation and the 
means of complying with them. is 
present. Every 2 years. the ,trained on
site individual shall receive refresher 
training in the provisions of this 
regulation. The required training shall 
include as II minimum: applicability: 
notificutions: material identHicalion: 
control procedures for removals 
including. at least. wetting. local exhaust 
ventilation. neglltive pressure 
enclosures. glove-bag procedures. and 
High Efficiency Particulate Air (HEPA) 
filters: waste disposal work practices: 
reporting and recordkeeping: and 
asbestos hazards and worker protc:ctiun. 
Evidence that the required training hus 
been completed shall be posted and 
made a\'ailable for inspection by the 
Administrutor at the demolition or 
renovation sile. 

(9) For facilities described In 
paragrCtph (0)(3) of this section. 
adequately wet the portion of the 
fucility thdt contains RACM during the 
wrecking operation. 

(10) If 8 facility is demolished by 
intentional burning. all RACM including 
Category land Category \1 nonfriable 
ACM must be removed in accordance 
with the NESHAP befora burning. 
OIUJNG coo£ aS40-_ .. 
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NOTIFICATION 01' DEHOLITION Az.ID Rf:NOVATION 

( - -- -- -

'I opcrat.or pro]ec!: Postmark DeltA Roceived HotiticAtJ..OO • 
_.- -'x. T ... r~ (\f' ",)TIFICATION I O-ocl'Iln .. l R-R ... i •• d C-C.nc.,ll.d ,. 

I I , " .\t' ! L 1 l'·y I NFORMATI OH C Ilt_nll'y..,"' ..... ".110 ... L c\Jft1.leC\.ut. .nd nlh.r oJper at .. " , 
uWNER NAJi£: 

I A~~(,,·" •• 

&: : t\". J St.at.e. :ip' I , - .-
::""" t t .• ::l : T.l, 

REH()VAL CONTRACTOR: 

J,.,.J·Jrt:'." • 

.) :y: I Sla~e, lip' 

Cora . .)r( I hl. 

OTHEk OP£RA~CRI 
f-- . 

Ai1.l'~,"". 

COL oI' I Stat •• Zip' 

Cont.acc, -rcl, 

III- TYPE 01" OPERATION ( 0-0-:. O-ord"r"d Demo R-R"novat.lon E-~er.R.nova~~on 

" 
I 

IV. 1$ a.;SC:STOS PRESENT? I Yee/Ho I 

V. FACI!.I'rY DE5CRIPTION C InclQd" building n ........ nWllber and floor or room nl.-r I 

(' .. 
01d9 H""",. 

I Ad.dre".:. 

i City. I St.at:" , County. 

II 

Sic .. Loc:lt. L'ln. 

iJ.Jlldir.Q :lztu I • of rlooro. Age in YO«U"tll I 

rreeen-:. U5ec I Prlor Uae. 

VI. fi'lOCEDURE, INCLUDING AlU.LYl'::CAL METHOD, IF APPROPRIATI!:, USED TO DE:TEct' THE pRl':SENa 
f OF A~6E~TvS 'nATERIAL: 

VII. ArFROX!KATE AKOUNT OF IIonfrlAbla 
ASI:I:::STCS, INCL:.JDr:-:G: .... beC~08 

Kalerial MOt: Indlcat: .. Onit ot 
I, Req.Jl .. ~ed AC" ~o be removeoj IU.CH To a. ~., .. d Ho •• uC~C 8.elov 
2 . ~a I e·.,f.lr·( 1 AC" Wo~ RCPO.ttCl To 8 .. 
). C"l .. qory I: ACH flOC Remuved kcmovttd C .. ~ I CaC f[ mUT 

,'.pe. I Lnf"1:, Ln ., 
Surt 4C~ Are. Sqn., &q ., 
I.,,! kAl..."H ur: . '4': L 11 t V C<·:'I'\po, .. ~nt. Cut-c.. Cu •• 

VIII. :;CHE:DUI,ED OATES A.SBESTOS FU:HOVA.:. 1_/00/111 S~.n, Corop1et •• 

IX. SCHEDULED DATES OEHO/RE/lOV"'TIOt~ 1_/oo/HI St&<' l. Co-pl"lel 

',~)f 1 I ! C.ll i on of Demo lit i Or! .3nd Renova t i on 
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NOTIFIC.t.'i'ION OF DEKOLITION ~D ~NOVATION (oonunu .. d, 

r j ~ x. . DESCRIPTION OF PLANNED DEHOLITION OR RENOVATION WO~, AND KETHOD(SI TO DE !JSED: 

XI. DESCRIPTION OF WORK PRACTICES AND ENGINEERING CONTROLS TO BE USED TO PREVENT 
EHISSIONS OF AS8~STOS AT THE DEHOLITION AND RENOVATION SITE: 

XII. WASTE T~SPORTER II 
N __ • 

A.dc1rft~. 

C'~Y' 1 St.at-e. UP' 

Cont..ct. Part;ont Telephon •• 

WASTE TR.A.J{SPORTf:R .2 
War ..... 

Addre5e. 

Cl.~y. I St.at.., up. 

C:lnt..ac:C Per~on. Tt:lephone. 

XIII. WASTE DIS?OSA!. SITE 

N4I!IC • 

Locatl0r.t 

Cl.ty. 1 Stat.e. 1ip' 

T .. lephone. 

( JC 
XIV. IF DEMOLITION ORDERED BY A COVERNKEKT ACENCY, PLEASE IDE:NTIF'i THE AGENCY BELOW: 

N ........ 1 Tl~lel 
AI!~horitYI 

D .. ce of O .. der ( OUt/DD/YYI' I Da~e O .. de .... d to Beqin (OUt/DD/rYI' 

XV. FOR EMERGENCY RENOVATIONS 

OLee And Hour ot tm.rq.n~y (M/OO/U" 

o.eaerlptlon of the Sudden, Unerpec ted Event., 

Erpl .. n .. ~.on cf how t.n· •• vent cauaad uns4te condit.ioac or Mluld C'Oua. eq ... ip_n~ d ...... g .. 
O~ An unreacon4ble fin .. ne ... l burden. 

XVI. DESCRIPT I ON Of' PROCEDURES TO BE YOLLOWED IN 'THE EVENT THAT UNEXPECTED A6&£sTO~ 1$ 
FOUND OR P~IOUSLY NONFRIABLE ASBESTOS 
OR REDUCED TO POWO~R. 

MATERIAL BECOKES CRUMBLED, PlIL VERU r:o 4 

XVI. I CERTIFY THAT AN INDIVIDUAL TRAINED IW THE PROVISIONS O~ THIS REGULATION (40 C'FR 
PART 61, SUBPART HI WILL 8E ON-SITE Ol1RINC TH~ DEMOLITION OR RLlIOVATION MD '!:VI'Da/C 
TKAT THE RE~UIREO TRAIN INC RA$ lI"'~ :A.CCOKPLIS08!:D BY THIS PERSON W'U.L BE AVa n ,utI t: 
FOR INSPECTION DURINC NORMAL BUSINES~ HOURS. ,( RBqu ired 1 }'Car afcer promulgdcionl 

(Siquacuno of OWOer/Operacorl (Oat" I 

XVII. I CERTIFY T!!AT THE ABOVE ItlFOIUU.TlOO IS CORRECT. 

(S iqna'tur-e of owner/OparaCorl ('O-a't.el 

Figurc 3. rlot i ficdtiOQ of Oemoli't~on ana RenOlllltion 

G'l.UNQ COOE e!r6G-SQ-C 
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9 . Sc!ction Gl . 148 is redt!signated as 
§ 61.140 and is amended by revising 
paragraphs (a I. tht: introductory text of 
(bl. pllru~ruph (hll:!). and parllgruph (d) 
to reuct as follows: 

§ 61.1<46 Standard lor spraying. 

(a) For spray-on application on 
huildings. 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. -10 crn part 
763. section 1. Polarized Light 
Microscopy. l:xcept as provided in 
parllgr;aph (e) of this section. 

(hI 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 crn part 763. section 1. 
Polarize..l Light Microscopy. on 
equipment and machinery. except as 
provided in paragraph (c) of this section: 

(2) Discharge no visible emissions to 
the outside air from spray-on 
application of the asbestos-containing 
material or use the methods speCified by 
§ 61.152 to clesn emissions containing 
particulate asbestos material before 
they escape to. or are vented to. the 
flutside 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 
§ 61.1~7. paragraphs (b) (1) and (2) are 
revised. and paragraphs (b){.3) through 
(bIl8) are added to read as follows: 

§ 61.147 Standard for fabricating. 

(b)' •• 

(1) Discharge no visible emissions to 
the outsid .. tlir 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 air. 

(3) Monitor each potential source of 
asbestos cmi~s ion:l from any part of the 
fubncating facility. including uir 
cleuning dev ices. process equipment. 
and lJuildings that house equipment fur 
materiul processing and handling. at 
leilst once each day. during daylight 
hours. for visible emission~ to the 
outside air during periods of operation. 

he moniturinl! shall be by visual 

observation of lit least 15 seconds 
duration per source of emissionll. 

(-a) Inspect each air cleaning device at 
IClist once eAch we~k for proper 
operation and fur changes that signal 
the potential for malfunctions. including. 
to the maximum extent possible without 
dismantling othc!r than opening the 
device. the presence of tears. holes. and 
abrasions in filter bags and for dust 
deposits on the clean side of bags. for 
air cleaning devices that cannot be • 
inspected on a weekly basis according 
to this paragraph. submit to the 
Administrator. and revise as necessary. 
a written mAintenance plan to include. 
at a minimum. the following: 

(i) Maintenance schedule. 
(ii) Recordkeeping plan. 
(5) Maintain records of the results of 

visible emission monitoring and air 
cleaning device 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 offabric filters. 

including presence of any tears. holes. 
and abrasions. 

(iv) Presence of dust deposits on clean 
side of fabric filters. 

(v) Brief description of corrective 
actions taken. including date and time. 

(vi) Daily hours of operation for each 
air cleaning device. 

(6) furnish upon request and make 
available at the affected facility during 
normal business hours for inspection by 
the Administrator. all records required 
under this section. 

(7) Retain a copy of all monitoring and 
inspection records for at least 2 years. 

(8) Submit quarterly a copy of the 
visible emission monitoring records to 
the Administrutor if visible emissions 
occurred during the report period. 
Quarterly reports shall be postmarked 
by the 30th day follow ing the end of the 
calendar quarter. 

11. Section 61.150 is redeSignated as 
§ 61. H8 and revised to read as follows: 

§ 61.148 Standard .or Insulating matarial •. 
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 provis ions of this section do not 
apply to spray.applied insulating 
materials regulated under § 61.146. 

l~. Section 61.151 is redesignated as 
§ 01.H9 and is amended by revising 
paragraphs (u). (b). introductory text of 
Icl. (clll) (iiI and (iii). lind (CI(2). Rnd 

lidding new parugraphs (d) through (f) to 
read as follows: 
061. HII Standard for w .. ~. dtopoaat fo(, 
.ebeetoe mille. 

(a) Deposit all stlbut09-containing 
waste material atu waste disposal site 
operllt~d in accordunce with the 
provitlions of § 61.154; and 

(b) Discharge no visible emiuions to 
the outside air from the transfer of 
control device asbestos waste to the 
tailings conveyor. or usc the methods 
lIpecified by § 61.152 to clesn emissions 
containing particulate asbestos muterial 
before they escape to. or ure vented to. 
the outside air. Dispose of the asbestos 
waste from control devices in 
uccordance with § 61.150(a) or 
paragraph (c) of this section: and 

(c) Discharge no visible emissions to 
the outside air during the collection. 
processing. packaging. or on-site 
transporting of any asbestos-containing 
waste material. or use one of the 
disposal methods specified in 
paragraphs (c) (1) or (2) of this section. 
&s follows: 

(1)" • • 
(ii) Discharge no visible emissions to 

the outside air from the wetting 
operation or usc 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 nnd waste treatment method 
that has received prior written approval 
by the Administrator. To obtain 
approval for an alternative method. a 
written application must be submitted to 
the Administrator demonstrating that 
the following criteria are met : 

(i) The alternative method will control 
asbestos emissions equivalent to 
currently required methods. 

(iiI The suitability of the ulternative 
method for the intended application. 

(iii) The alternative method will not 
violate other regulut ions. 

(ivl The alternative method will not 
result in increased water pollutiun. land 
pollution. or occupational hazards. 

(..II When wuste is tran'ported by 
vehicle tu u disposal site: 
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(1) Mark vehicles used to transport asbesto:l-containing waste matcriu\.ia 
usuestos-containing waste material delivered to the disposal site. 
during the loading and unloading of the (e) for all asbestos-containing waste 
WAste so !hat the signs are \·isible. The material transported off the facility site: 
markings must: (1) Maintain aabestos waste Ibipment 

(i) De displayed in such a manner and records, using a fonn similar to that 
location that a person can easily read shown in Figure 4. and include the 
the legend. following infonnatiol\: 

(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 wllste &eaera'or. 
format signs specified in Z9 CFR (ii) The name and address of the local. 
1910.145(d)(4) and this paragraph: and Stllte, or EPA Regional agency 

(iii) Display the following legend in responsible for adminis1erill8 the 
the lower panel with letter sizes and asbestos NESHAP program. 
Gtyles of a visibility at least equnlto (iii) The quantity of the IIsbestos· 
those'specified in this paragraph. containing waste material in cubic 

meters (cubic yards). 

Lcgead 
DANGEit 

AS8ESTOS DUST HAZARD 
CANC£!{ AND LUNG OtSEASE HAZARD 

Authorized Pen;onnalllDJy 
Notation 

2.5 em (1 inch) Sana Serif. Gothic or Block 
z.s cm (1 inch) Sans Serif. Gothic or Block 

1.9 cm (~ inch) s.m. Seri!. CQthic .or Block 
14 Point Gothic 

Spacing between any two lines must 
be a least equal to the height of the 
upper of the two lines. 

. (2) For off·site disposal. provide a 
copy of the waste shipment record. 
described In paragraph (e)(I) of this 

- '1ection. to the disposal slle owner or 
erator at the same time as the 

(ivl The name and telephone namber 
of the disposal site operator. 

(v) The narae and physical site 
location of the disposal site. 

(vi) The date transported. 
(vii) The name, address. and 

telephone number of the transporter{s). 
(viii1 A certification that the contents 

of this consignment are fully and 
.accW'ately de.cribed·by proper shipplDg 
name and llre·clauilicd. paclced. 
marked. and labeled. and are in .al\ 
respects in proper condition for 
transport by highway according to 
applicableintemational and government 
regulations. 

(Z) Forwaste shipments where a copy 
of the waste shipment record, signed by 
the owner or operator of the des~1rted 
disposal site. is nol received by the 

WAste gcn«:nltor within 35 duys of the 
date the waste was accepted by (he 
initial transporter. contact the 
transporter and/or the owner or 
operator of the designated disposal site 
to determine the status of the waste 
shipment. 

(3) Report in writin; to the laesa. 
State, or EPA Regiona\.offtce 
responsible for adminillering the 
asbestos NESHAP program for the 
waste generator if a copy of the waste 
shipment reconl. .igned hy the owner or 
operator of the designated waste 
disposal site, is not received by the 
waste generator within 45 days of the 
date the waste was accepted by the 
initial transporter. 'Include In the report 
the following infonnation: 

(i) A copy of the waste shipment 
record ror which a oetnf~tioa of 
delivuy WAi lWi.rece.ived. and 

{ill A cover letter signed by the waste 
&enerator-exp\aia.ing the effort..llaken to 
locate the asbestos waste shipment and 
the ;reluita of thole effGlU. 

l4) Retain a copy of aU waste 
5hipment recorrls, including a copy of 
the wlr.Ite snlpment I"eCOI'd signed by the 
OWDC'r.()f' operator<il the designated 
walle diapo .. ll1ite, fcc atJeast z years. 

(f) Furnish upon request. and make 
.available for 'Wupectioll by the 
Administnrtor, an records required 
.uAder tbill .ectioa.. 
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l. dork site name ana mal ling aadress Owner's name Owner's I telephone no. 

2. Operator's name ana address Operator's 
telephone no. 

3. .. Jaste di sposa I site (WOS) name, was. 
mailing address, and physical site phone no. 
location 

4. Name, and address or responsible agency 

0 
-' 
to 

Total quantity L 5. Description bf materials 6. Containers 7. 
CJ 
c No. Type m3 (yd3) 
.:.J 

t..:: 

8. Special hanoI ing instructions and additional information 

9. OPERATOR'S CERTIFICATION: I hereby declare that the contents of this 
consignment are fully and accurately described above by proper shipping 
name and are classified, packed, marked, and labeled, and are in all 
respects in proper condition for transport by highway according to 
applicable international and government regulations. 

( !. 
Printed/typed name & t1t Ie Signature Month Day Year 

10. Transporter 1 (Acknowledgment of receipt of materials) 

printed/typea name & title Signature Month Day Year 
L 
.:lJ Address and telephone no. -' 
L .' 
0 
c.. II. Transporter 2 (Acknowledgment of receipt of mate ri a Is) VI 
c 
to 
L Printed/typea name 6. title Signature Month Day Year t-

Address and telephone no. 

<lJ 12. Oi screpancy indication space .... . ~ 
VI 

~ 
13. Waste disposal site 

to owner or operator: Certificatfon of receipt of asbestos materials VI 
0 covered by thfs manifest exceQt as noted 1 n item 12. c. 
VI Printea/typed name & title Signature Month Day Year 
.~ 

Cl 

(ContInued) 

Figure 4. Waste Shipment Record 
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INSTRUCTIONS 

~aste Generator Sectfon (Items 1-9) 

1. 

.... 
~. 

3. 

·L 

5. 

Enter the naffie of the facility at which asbestos waste is generated and 
the address where the facility is located. In the appropriate spaces, 
~lso 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 locat10n of the waste 
disposal site (WOS) that will be receiving the asbestos materials. In 
the appropriate spaces, also enter the phone number of the WOS. Enter 
"on-s i te" if the waste wi 11 be di sposed 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 
demolit10n 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 
DP - Plastic drums, barrels 
BA - 6 mil plastic bags or wrapping 

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

8. Use this space to indicate special transportation, treatment, storage 
or disposal or 8il1 of Lading information. If an alternate waste 
disposal site is designated, note it here. Emergency response 
telephone numbers or similar information may be included here. 

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

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

(continued) 

Figure 4. Waste Shipment Record 

4M27 
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r--~~nsoorter Sccti:n (Items 10 6 11) 

10. & 11. Enter nlxe. address. and telephone number of each transporter 
used, if applicable. Print or type the full name and title of 
person accepting responsibility and acknowledging receipt of 
materials as listed on this waste shipment record for transport. 
Enter date of receipt and signature. 

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

Disposal Site Section (Items 12 & 13) 

12. The authorized representative of the WOS must nate in this space any 
discrepancy between waste described on this mJnifest and waste actually 
received 'dS well as any improperly enclosed or contdined waste. Any 
rejected materials should be listed dnd destination of those materials 
provided. ~ site that converts asbestos-containing waste material to 
nonasocstO$ materiJl is considered a WDS. 

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 
shi 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. ~aste Shipment Record 
BILUNG COOE 6SlOG-$O-C 



c 

Federal Register / Vol. 55. N\). 224 / Tuc~day. November 20. 1990 / Rules <Ind Regulations 

IJ ~;I:d i "l1 (i1.1:;~ IS rcdl~signah:d as 
§ 1.I.I:iU and is rt·\·ISl'.J In read as 
llll.:ws. 

61 . 1S0 Standard for waste disposal for 
manufacturing. fabricating. demolition. 
renovation. and spraying operations. 

Eat..h lIwn,'r or operlJtor of any source 
c;(J\'cred uncli~r the 'pro\'isions of 
§§!iLl ~4. Ut.1 t5. 61.146. and 61 .147 shall 
cum ply with the following provi:;ion!;: 

(a) Disch<lrgl! no visible emissions 10 
Ihl: lIulsid,: air during the colleclion. 
I'rur;l·:.:.ing (including incineration). 
l'iIl;\.. .. ging. ur IrlJn~porling of liny 
ilshcstu!;·conl ;.ining waste malerilJl 
~1:llI:r:t1eJ hy th.: s(lurce. ur usc onc of 
till' clllisSlllO cUlltrol und waste 
tn:;.tmcnt methods specified in ' 
parawuphs (a) (1) through (tI) of this 
sl:<:tiun. 

(I) Adcqui1tcly wet asbe:,:tos
clJnluininH wlJsle material as follows: 

(i) Mix control device asbestos waste 
to f .. rm a slurry: lidequately wet other 
ashestos·contl.lining waste material: and 

(ii) Discharge no visible emissions to 
tIll! outside air from ·collection. mixing. 
wt:lt ing. and handling operations. or use 
the methods specified by § 61.152 to 
clean emissions containing particulate 
asbestos material bl!fore they escape to. 
or are vented to. the outside air; and 

(iii) Aftcr wetting. seal all asbestos
ontilining waste material in leak-tight 
untuiners while wet: or. for materials 

that will not fit into containers without 
mJditionul breaking. put materials into 
le;.k·tight wrllpping: and 

(i\) Labd the cuntainers or wrapped 
nwterii11s specified in paragruph 
(li II 1 liiii) of this section using warning 
hJbds SIJl:cifieLi by Occupational Safety 
and Health Standards of the Departmenl 
IIf LHUor. Occupational Safety and 
I h'alth Administration (OSHA) under 29 
CFR l!HO.l001(i)(2) or 19Z6.58(k)(2)(iii). 
"hl~ lauels sh"li be printed in letters of 
slIfficit'nl s;z!' and cuntrust so as to be 
r"ildil~' \'Isiloll! and It·gible. 

(II) ror a~Le~tos·containing waste 
m,oIeridl to be transported off the facility 
site. I;ibd containers or wrnpped 
milteriills with the name of the waste 
l!cncralor and the location at which the 
\.,,·ilste was gellp.rHted. 

(2) ProCI:S~ asbestos-containing Wlistl: 
material intll rwnfri..lble furms as 
fulluws : 

(i) form all nsbestos·containing waste 
material inlo lIonfriaule pelll!ls or olher 
sh.lpcs: 

(II) Disc:har~e no visible emissions 10 
the oulside Ilir from c:olll!ction 011(.\ 

processing lIpcr ... lions. includinl:! 
incineration. or lise the method specified 

y § Ot.t:i2 tu clean cmissions 
ulIl.lining l1:1rllc:ulal l' ilsucstos muleri.tl 

Ldore they escape tl'. or art! vented to. 
Ihe outside uir. 

()) For f .. cilities dl!molished where the 
H.ACM is not removed prior to 
demolition according to § § 61.145(c)(1) 
(i). (ii). (iii). and (iv) or for facilities 
demolished according to § 61.145(c)(9). 
adl!quc.tely wet asbestos-containing 
waste material at all times after 
llemolilion and keep wet during 
handling and loading (or transport to a 
dis~.osal site. Asbestos-containing waste 
m.,tcrials covered hy tltis paragraph do 
1I0t halie to be sedll!d ill lellk·tight 
cunl ... iners or wrapping but may be 
transported and disposed of in bulk. 

(~) Use an altellUltive emission 
control and waste treatment method 
tbat has received prior approval by the 
Adlninistrator according to the 
procedure described in § 61.149(c)(2J. 

(5) As applied to demolition and 
renovation. the requirements of 
pnragraph (a) of this section do not 
apply to Category I nonfriable ACM 
waste and Category II nonfriable ACM 
waste that did not become crumbled. 
puh·erized. or reduced to powder. 

(b) All asbestos-containing waste 
materi31 shall be des posited as soon as 
is practical by the waste generator at: 

(I) A waste disposal sHe operated in 
accordance with the provisions of 
§ 61.154. or 

(2) An EPA-approved site that 
conlierts RACM and asbestos
containing waste material into 
nonasbestos (asbestos-free) material 
according to the provisions of § 61.155. 

(J) The requirements of paragraph (b) 
of this section do not apply to Category I 
nnnfriable ACM that is not RACM. 

(c) Mark vehicles used to transport 
asbestos-containing waste material 
during the loading and unloading of 
waste so that Ihe signs are visible. The 
markings must conform to the 
requirement!! uf § § 61.149(d)(I) (i). (iiI. 
ilnd (iii). 

(d) Fur all asbestos-containing waste 
material transported off the facility site: 

(1) Mdintain wastl! shipment records. 
using a form similar to that shown in 
Figure 4. and include the following 
information: 

(i) The name. address. and telephone 
number of the waste generator. 

(ii) The name and address of the local. 
Slate. or EPA Regional office 
responsibl e for administering the 
asbe!'IOS NESHAP program. 

(iii) The approximate quantity in cubic 
mclers (.:uLic ytlrds). 

(i\'1 The nanle and telephone number 
of the disposal site operator. 

(v) The name and phYSical site 
loculion of the disposal site. 

(\' il The dale transporled. 

(\'iil The n;lIne. "ddrl!s6. und 
tclcphonl: number of 'he trlinsporter(s). 

(viii) A certification that the contents 
of thi~ c,Insignment arc fully and 
accuratl·ly described by proper shipping 
nome and lire classified. pucked. 
mitrked. and labeled. and are in all 
respects in proper condition for 
transport by highway according to 
applicable international and government 
regulations. 

(2) Provide a copy of the waste 
shipment rec:ord. described in paragraph 
(dll J) of this section. to the disposal site 
owners or operators at the same time 8S 

the asbestos-containing waste material 
is d!'livered to the di~poSQI site. 

(J) For waste shipments where a copy 
of the waste shipment record. signed by 
the owner or operator of the designated 
disposal site. is not received by the 
waste generator within 35 days of the 
date the waste was accepted by the 
initial transporter. contact the 
transporter and/or the owner or 
operator of the designated disposal site 
to determine the status of the waste 
shipment. 

(4) Report in writing to the local. 
State. or EPA Regional office 
responsible for administering the 
asbestos NESHAP program lor the 
waste generator if a copy of the waste 
shipment record. signed by the owner or 
operator of the designated waste 
disposal site. is not received by the 
waste generator within 45 days of the 
date the waste was accepted by the 
initial transporter. Include in the report 
the following information: 

Ci) 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 dnd 
the results of those efforts. 

(5) Retain a copy of all waste 
shipment recordll. including a copy of 
the waste shipment record signed by the 
owner or operator of the designated 
waste disposal site. for at least 2 years. 

(e) Furnish upon request. and make 
o\'ailable for inspection by the 
Administrator. all records required 
under this section. 

14. Section 61.153 is redesignated a/l 
§ fit.151 and is amended by revising the 
introductory text. paragraphs (a)(2). 
(aI(4). und (b)(3). nnd adding parugraphs 
(d) und (e) to read os follows: 

§ 61.151 Standard for tnactive waste 
dlspolOal .lIe. for alOl>oatoa milia and 
manufaclurlng and fabricating operations. 

Each owner or operator of any 
inactive waste disposal site thaI was 
opera led hy sources covered under 
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§ ~ t;1.112. 61.1':-t. or tll.H7 Rnd rcceivcd 
Jepullil~ of LI!lLesto~-contllinil\g wliste 
milterial Rener:Jted by the sources. shall : 

la) - - -
(2) Cover the asu(:sto~-containing 

wastc maleri.tl with III Icaslls 
(;(!nt:mders (0 inches) of compllcteJ 
ullnllshelltos-contuining muteri:sl. and 
!<1'lIW und maintuin a cover of vegetlitiun 
un tlw urea uJI!quute to prevent 
I' ,,'oslJre uf thc ashe:J1os-contuining 
wilste material. !n desert ureatl where 
vegetation woohl be diffir.ult to 
maintai:l. at I.!ast 8 Ilddltional 
ct'ntilllcters 1:1 inches) of wdl-graded. 
nOIl<lsbestoll crushed rock may be 
ploJccd on t<>p of the final cover instead 
cr v~getuti()n and maintained to prevent 
emiss ions: or - • • 

(4) For ir'uctive w:tste disposal sites 
for asbestos tailings. a resinous or 
petroleum-bascd dust suppression agent 
that cfi.:.:tively binds dust to control 
surf;,ce air emissions may be ust:d 
instead oi the methodfl in paragrapha (a) 
(I). (2). and (3) of this section. Use the 
agent in the manner and frequency 
rccommendt!d f.lr the particular 
ashestos tailL'1gs by the manufllcturer of 
the dust suppression agent to achieve 
and maintain dust control. Obtain prior 
written approvdl of the Adminiltrlltor to 
use other equlllly effective dust 
suppressilm agen:s. For purposes of this 
pdragraph. any used. spent. or other 
\Yast~ oil is not con3idered a dust 
suppres:lion a~ent. 

(L) ••• 
(3) Wh~n requesting a det1.:rmination 

on wht!tht~r a natural barrier adequately 
d~tf!rs public access, supply infonnation 
enabling the Administrlltoi'"to detennine 
whether & fence or a nutural barrier 
udequatdy deter:! accClSS by the general 
public. 

(d) Nlltify the Administrlltor in writing 
Itt It!:!!lt 45 ddyS prior to excavating or 
othenvise dis'arJ.ing any asbetitos
containing waste material that has been 
deposited at Q wadte disposal site under 
this seclion. and follow the procedures 
specified in the no!ification. If the 
(!JlCi\\'ulio:'l will begin ell a date olher 
than the or.1! con!aineJ in the original 
n~tice. notice of the new atart dOite nicst 
1.:e provided to the Administrator ut 
least 10 working daYII bdore excavation 
begins and ir. no event shllli excavutiun 
Lc~in earlier lbiln the dote specifiod in 
t~1e original no:ification. Incbde the 
f.:\Iowing information in the notlcp.: 

(1) Schedliled starting nnd completion 
d:t:p.:I. 

(:!l Hea~c.;n for dislurbillR the waste. 
(J) Procedures to be used to control 

,·missions durinR the cJ(cavation. 

slor:!!!c. trilll!lpOTt. and ultimote disposal 
of t1w excovlitcd IlsbClstos-containing 
W:istl! matmol. If del!med nece3l1ary. the 
Administrator mol' require changes in 
the emission control procedures to be 
IIs!!d. 

H) Location of any temporary storage 
sitt! Hnd tht! final dillpu:lul sitt:. 

(Id Within 60 tillY. of II liite bt:comillR 
inilctive and lifter the effective date of 
thill subpart. record. In accordance with 
State law. a notation on the deed to the 
fucilily property and on IIny other 
instrument that would nonndlly be 
t!xamined during iI title !>earch; this 
notation will in perpetuity notify any 
plllential purchaser of the property that: 

(1) The land baa been used for the 
disposal of asbestoa-containing waste 
material: 

(2) The survey plot and record of the 
location and quantity of asbestos
containing waste disposed of within the 
dis~osal site required in § 61.154(f) have 
been filed with the Admini:ltrator; and 
. (3) The site is subject to 40 CFR part 

61. subpart M 
15. Section 61.154 is red~signated as 

§ 61.152 and amended by removing 
paragraph (a)(1)(i). redesignating 
paragraphs (a)(l)(iiHiv) as paragraphs 
(a)(I)(i)-(iii). redesignating paragraph 
(b)(2) as paragraph (b)(3). revising the 
introductol)' text of paragraph (II) and 
paragraphs (b)(l) and (b)(3). and adding 
para~raphs (a}(3) and (b)(2) to read as 
follows: 

~ 61-152 AIr deanlng. 

(ft) The owner or operator who uscs 
air cleaning. as specified in U 61.142(a). 
61.144(b)(2). 61.14s(C)(3J(i)(B)(1). 
til. H!i(C)(4)(ii). 61.14slc)(11 )(i). 
01.14tl(bI!2). 61.H7(b)(2). 61.149(b). 
fol.H9(c)(1)(ii).61.1SO(a)(1)(ii). 
tll.151J(a)(2Ilii). and 61.1ss(e) shall: 

(3) For fabric filter collection devices 
in5tllll~d after Janua:-y 10. 1989. provide 
for easy inspection for fuulty bags. 

(b) ••• 
(1) After January 10. 1989. if the use of 

fabric creates a fire or explosion hazard. 
or the Administrator detennines that a 
fabric filter is not fetr.lible. the 
Administra!or may authorize as a 
lIubstitute the use of wet collectors 
desiglle!d to operate with a unit 
contacting energy of at least 9 .95 
kilopascals (40 inches wll!er goge 
pressure). 

(2) Use 0 HErA filter Ihat is certifil!1:i 
to be at least 90.97 percent efficient for 
0.3 micron particlcs. 

[:I) The! Adminilltrotor muy outhcrize 
the usc uf filtering eqoipmcnt olher Ihan 
ucscribet.l in porogruph~ (u)(l) lind (b)(l) 
.lnJ (:!) of th.is section if the owner or 
npcnJtor demonstrllte8 to the 

Admini!ltra:<>r·. lIati .. ractic,n that it III 
cq~li\'alt!lIt to the dellr.ribed ~qulpmcnt ill 
fiI!crinl:l par-tieulat.: asbesl.,s material. 

10. Section 61.155 is redcsiHnated as 
§ 61.153 and alUl!Jlded by redesignating 
paragraphs (a)(3) and (a)p) as 
purngraphs (a)(-I) and (1l}(S). 
rellpectively. revising the Introductory 
text of parHgrapha (IIJ. (11)(4], !lnd (u)ls) 
and fI!vislng paragrapbs lll)(2). (a)(4J(1i) 
and (iii). and (b), find adding paragraph 
(a)(J) to read as follows: 

§ 61.1 ~l Reporting. 

(a) Any new source to wh:cb this 
subpart applie:s (with the exception of 
sources :subject to § § 61.143. 61.146, and 
61.1413). which has on initio I startup date 
preceding the eifective date of this 
revision. shull provide the following 
ir.fomlation to the Administrlltor 
postmarked or delivered within 90 duys 
of the effective date. In the case of a 
new source that does not have an initial 
atartup date preceding the effective 
date, the infonnatlon shall be provided. 
postmarked or delivered. witbin go days 
of the initial startup date. Any owner or 
operator of an existing 80urce shall 
provide the following information to the 
Administ.ator within 00 days of the 
effective date of this subpart unless the 
owner or operlltor of tha existing source 
hal previously provided tbla tnformation 
to the Administrator. Any chlll1ges in th, 
infonnation provided by any existing 
source shall be provided to the 
Administrlltor. postmarked or delivered. 
within 30 days ufter the ('.hange. 

(2) If a fubric filter d'!vice is used to 
control emissions. 

(i) The airflow permeahility in mSI 
min/m'Z (fts/min/fl l ) if the fabric filter 
device usea a woven fabric. and. if thl! 
fabric is synthetic. whether the fill ysm 
is spun or not spun: and 

(ii) If the fabric filter de\'ice usp.s u 
felted fahric. the dl!nllity in g/m l (oz/ 
yd'Z). the minimurn thld:nesa In 
millimcter.! (inchcs). and the airflow 
permenbility in m'/min/mw (rt'/minl 
ft2). 

(3) If a HEPA filter is used to control 
emissions. the certified efficiency. 

(4) For sources suhJcctlO §§ 61.HlJ 
IJnJ 61.150: 

(ii) The average vulume of usbcstos
containinH waste material disposed of. 
mcasufl~d in OI"/day (yJ'/uoy): and 

(iii) The emi96.ion control mothods 
used in all stage!! of wuue dispou.\: and 

(5j For SOur-c.:H uubject to B 61.151 
lind G1.154: 
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luI The inf.)·matio., w"uin:d by 
paragralJh (ul of this 51'clion must 
", :cunllJany the information required by 
§ (;1. w. Ac:ti\'c w'lste Jisp"s~1 sites 
Iollbjc·f:I ti) ~ lil.l:H :$:. ... 1\ ab ... comply 
with this p~ol.'i:l i (.\n. Roadways. 
(j"mo:itinl1 ond 1' .. lluv..l;ion. llprayin~. 
Hnd in'iulilt:1I1( mat~rials are exempteJ 
IrtJ:n the requirements of t til.10(a). The 
ir.r ... rl1l;lIion described in this section 
",usl be l'1:portc:d usin6 the rormat cf 
Jt.ppcndill: i\ of thi;; pMt all a g!liJo!. 

17. 5':I;l ion 61.1!i6 is rf'd..:sit:nated as 
§ (;l.!;;t and amended by n:vising the 
ill ' n:d'~I: tor:; lClI,l of § G1 .154. pariigraphs 
(;:) a:IJ Id). m~d .. ddin,; paragraphs ee) 
t::rr:I!gn Ii) to rcad iI!I follows: 

~ 51 . 1">4 Star.d:ud for active wast~ 
disp"nl Sit2S. • 

E;,,:h owner or Cpt'rI;!\lr of an al..tiv(' 
W:J,\!f: d:spollal site th.1 t rc!ceives 
ashr.lllu'I·r.ontainin~ wasl~ material ir·.ml 
o s;)un:.: cov.~red unJer ~ ~ Ill.H9. til.1SO. 
(.~ ti:'155 :.hall mo!o!t ~h,' rcqt.ir~mt!nts of 
1~lis $''I'tiu,,; 

(:-) Rath.!r than m~c!: thl: no visiulc 
c:n:ssi'ln r,~,!,!ir~m~lIt flf par<t.~rnph (a) of 
troi:: !'!,·din!';. :11 !h<~ end ui c<lch oJlt~ra!jn~ 
c!:.y. 0: iI! Icas; onl.:c ~v(:ry 24·hol!r 
'''.:I •. ;;l ""hi!e the slle ia in continuuus 
c/J":-.llion. Ihl' :1:<!II',.;los-f:olllaining 
\'II.!stc OIalc:ridl tn ... : has been deposited 
Lil thl' sil~ t.I ' lring the operating day or 
pre\'iuL:s 2-l-hour peri oJ !lhall: 

(1) Uc! cCl\'creli With at 1~3st 15 
(l!I!limclcr;; lii i"..:hes) of compacti'd 
r, :;nasb.:stoli-contlfining mlft!!rial. or 

(:!) Dc cov~red with a resinous or 
p,!lroleul:l,uelJ;.:d dust suppression axCrtl 
Il.at effectively binds dusl and conlrol:l 
\. i:~tl ems;on. Such un agent.shllll be 
l!sl:d in Ihc n"lnner and frequency 
r~'commcnc~d for the particular dust by 
t! ·c dust sup~re:lsion agent mallufactvrer 
t.l achic\;e "nd main lain -dust contrll\. 
Other c4u"l:y effective dust suppre"ion 
1I :(CIl!:< m.IY h~ lIsed upon prior approval 
I .. : Ih" A,lllIinistr:II •• r. For purposcs of 
.. :" I'.,ra:~rilph. UIIY uscd. :lpl!lIl. or otilt'r 
\\ ... ;t .,! oil is not c"nsidcred a clubt 
f. .' i'prcSs illll agent. 

t ~ l) :~ .. :h" r than me>!t Ih~ n" vi5ible 
t' ;~I ; ss i un rcquirement of parograph tal of 
th is scct ion. usc an ;.oltemativc 
l'lIIis~ioIlS control m~lhod thaI has 
f( !ct:ivl:d priur wnlh~:l appro\'al t>y Ih~ 
{\({ministrator at:(.or.liIl8 to the 
I" u(:edurcl< descriLGd in § 61. H9(c}(21. 

It") F<lr all ;1 ~ ~..:stO!l·conlaining wadle 
n:a\l!r:;ol n ~c":lvcd . the ownGr or opcrator 
01 the ;o t: ti~' t! ....... ,\ste disposa! :iilc !;h~lI: 

\11 M.oillta !:l W:l~t..: shi~rncnt rccorJs. 
IIs i"H i.I f"nll sim ilar Itl that ShO'.~·1I1!1 
~ .;;\l r..: 4. III!d I;)dlldl~ t!l.: f(.\I(;w;lIg 
infllnt::.litln: 

Irl The " .lroIC. add ; :: ' 9. an.:! Iclt-:,hnr.l! 
: lIn bt ~ r oi tlt,- \v,-,s·r 1~ f'ncrolor. . 

(ii) T!le name. address. lind tdcphone 
nU:lIl;cr of the transporter(!!). 

(iii) The quantily of the .ubeslos
l.:untiJilling waste material in cubic 
meter:! Icubic yards). 

tiv) The presence of impnlI.crly 
cnclosed or uncovered waste. or any 
lI:itoestos-containing waste material not 
sealed in lead-tight containers. Rl!pQrt in 
writing to the local. Statl!. or fJlA 
Rp.~ional oifice responsible for 
ad:llinistering tile asbestos NfSI tJ\P 
rrnJ;ram for the wute generator 
t,ucnlifieJ in the waste shipment 
record). and. if different. the local. State. 
or EPA Regional office re5ponsible for 
:u!lnini:$\crir.g the asbestoll NESIIAP 
I,ru'lram for the disposal aite. by the 
fl)i\.Jv.ing workin:; diiY. thl! pre:acnce of a 
si~nif:cant amount of improperly 
cndosed Of uncovered waste. Submit a 
co)py of the waste shipment record alona 
w:th the report. 

(v) The d.lte of the receipt. 
I.!) A$ :aoon as possible and no lonaer 

t~an 30 days afler receipt of the waite. 
!'l'nJ a copy of the signed waste 
shipment r::c:ord to the wasle generator. 

(:I) t'il"n di!covering a discrepnncy 
hctwf:en the quantity of waste 
d,~signated on the waste shipment 
r:.:c.ord:a and :ne quantity actually 
n:~eived. attempt to reconcile the 
discrepancy with the waste 8enerator. If 
the discrepancy is not resoh'ed within 
15 dd} 3 after receiving the Wll3te. 
immt:diately report in writing to the 
h'Clft State. (if EPA Regional office 
r<!sponsihle [or administering the 
asbestos NESHAP program for the 
wCI.ile generator (identified in ~ waste 
shipment recordl. and. if difft!rent. the 
IUCClI. State. or EPA Regional office 
responsible for adminislering the 
3!:'bestos NESHAP program for the 
Jisposal sile. Describe the discrepancy 
a:ld allempls to reconcile it. Rnd submit 
8 copy of the waste ahipment record 
alonl~ with the report. 

(-1) Relll:" a copy of all recorcb and 
reports required by this parllgraph for at 
I"a~t 2 years. 

If) M;Jinlain. until closure. records of 
Ihe location. depth and area. and 
ctt: anlity in cubic melers (cubic yards) of 
IIsucstos-containing waste material 
wilhin the disposal site on a map or 
d i a~ram uf the disposal area. 

(g) Upon clollure. comply with all the 
provi~ions of ~ 61.151. 

th) Submil lu the Admini8~ator. UPOIa 

cI"l:ure uf the facility. a copy of rccords 
cf a:lu,~stos waste dispo5alloca!ions 
I.:~d C;;J.llltities. 

ti) Furnish upnn rC<1:1CSI. anJ mal..e 
il\-;,il.-ttr:e during normal business hou~s 
i<1f in~rec!iun by th,' Ad:nin'strator. all 
r"c('rd~ (f ·rtuired unJcr Ihis scchon. 

h) Notify the Administ:-utor in wrilinR 
at leasl 45 days prior to excavating or 
otherwise disturbinS any a.besto:$
containing waste mOlterial thnt haa been 
dt~positcd at a waste dispo~lllite and is 
c\Jvered. lf the excavation will begin on 
II d:r:e other thon the one contained In 
the ori!tinal notice. notice of the nr.w 
stllrt date must be provided to Ihe 
Administrator at least 10 working daya 
before excavalion begins and in no 
event sh ... 11 ~xcavafion begin earlier than 
the date specifil.'1i in the original 
nillificalion. Include the following 
information in the notice: 

ll) Sd:.:-duled atllrting aod completion 
da!es. 

(2) Re:J son (or di~turbing the wuslc. 
l3) Procedures to be used to control 

emissions d:Jri.'lg the excavation. 
slorage. transport. and ultimate disposal 
cf the o!x<:avat~J a~bestos·containing 
wilste mal<!ri:ll. if di!emed n~cessary. the 
Administrator muy require r.bangc .. in 
the em!:;llion control procedures to be 
uS'Jd. 

(4) Lot:atilln of any temporary IIlcragt! 
~ : lC! Ilr.d the final diliposal site. 

16. Se<:titln 61.155 is add~ to subp.lrt 
11:1 t.) renrl aii fallows: 

§ 61.155 Standard for operatiooa that 
convert asbeatcH:on!aining waste materi6l 
Inlo nonasbestoa (asbectoa-treel material 

Each owner or operator of an 
operation that convertil RAaf and 

. asbeslos'containing waste maleriell into 
n.lna:;h~:llns (a~beslos-free) material 
shall: 

la) Obtain the prior written approval 
of the Adminislrator to construct the 
racilily. 1'0 obtain approval. the owner 
or operalur shall provide the 
Administrator wilh the [olio wing 
information: 

(1) Application 10 construct porsullnt 
10 § 61.07. 

(2) In addition 10 the information 
r~quirernenlS of § 61.07(b)(J). a 

(i) Oc~crililion of wasle reed hanilling 
and tcmpordry slorage. 

(ii) D.!scription of proccss operatwg 
conditillns. 

(iii) Description of the handling and 
temporary storage of the end product. 

(iv) Dc scription of the protocol to be 
f\J\lowed when analyzing output 
matuials by transmia.llion electron 
mit:w:lcopy. 

(3) Performance te.1 prolocol. 
inc\udinJ! provisions for obtaining 
information reQuircd undcr paragraph 
(il) of t!lis section. 

(-I) Th.: Admin i51ralor may requir'! 
I~al a dcmonstralion of the pWCCS5 I.e 
performcd prior to approval (If thc 
H;>pl ici" ii):l III con3trucl. 
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(Il) Conduct 8 sturt-up performance 
tt!sl. Test results shall include: 

(t) A detailed description of the types 
lind quantities of nonas!Jestos materia\, 
HACM. and Hli!Jestos-containing waste 
tnllh:riul processed. P..g .. Iilibest09 
cement prouucU. friuble asbestos 
illsulation. plaster. wood. plastic. wire. 
etc_ Test feed is to include the full range 
of materials that will be encountered in 
actual operation of the process. 

(2) Results of analyses. using 
pularized li!(ht microscopy. that 
document the lisbestos content of the 
wastes processed_ 

(3) Results of analyses. using 
trunsmissilln electron microscopy. thilt 
document that the output m(lteriCils arc 
fl'lle of asbestos. Samples for analysis 
are to be collected as a-hour composite 
samples (one ZOO-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 
perfornlance tcst. 

(4) A description of operating 
parameters. such os temperature and 
residence time. defining the full range 
O\'er which the procl'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 (1lsbestos-free) materials. 

(5) The length of the test. 
(e) During the initial 90 days of 

operation. 
(1) Continuously monitor and log the 

opt!rating pur,lmeters identified during 
start -up performance tests that are 
intended to ensure the production of 
nonasbestos (ltsbestos-free) ~.utput 
nwtcrial. 

(~) Monitor input materials to ensure 
that they are consistent with the test 
feed materials described 'during start-up 
performance tests in paragra ph (bJ(l) of 
this section. 

(:I) Collect and analyze samples. tilken 
us la-day composite samples (on.e zoo
gram (7-ounce) sample collected every a 
hours of operation) of all output material 
for the presence of lisuestos. Composite 
sum pies may be for fewer than 10 days. 
Transmission electron microscopy 
(TEM) shall bt! used to anlllyze the 
output material for the presence of 
asbestos. During the initial90·day 
pe riod. 1111 output mil terillls must be 
IItun:d Oil-sill: until unul\,sis shows the 
OI;ltl~ ri a l to be usbestos-free or disposed 

of liS 8sbestos-contfllninl! wllRte 
nlillerilll according to ~ 61.150. 

(d) After the initial 90 days of 
operation. 

(1) Continuously monitor and record 
the operatillll plirametera idenllfied 
during start-up pdrformanco testing aod 
any subsequent performance testing. 
Any output produced during a period of 
deviation from the range of operating 
conditions established to enllure the 
production of nonasbestos (asbestos
free) output materillis 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 
mnge of operating conditions. or 

(iii) Stored temporarily on-site in a 
leak-tight container until analyzed for 
asbestos content. Any product material 
thot is not asbestos-free shall be either 
disposed of as asbestos-containing 
waste material or recycled as waste 
feed to the process. 

(Z) Collect and analyze monthly 
composite samples (one ZOO-gram (7-
ounce) sample collected every a hours of 
operl1tion) 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 § 61.15Z to clean emissions 
containing particulate asbestos material 
before they escape to. or arc vented to. 
the outside air. 

(n Maintain records on-site and 
include the following information: 

(1) Results of slart-up performance 
testing and all subsequent performance 
testing. including opera ting 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 
anolyses 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 
§ 01.15-1(e) . 

(0) For output materi a ls where no 
onulyscs were performed to determine 
the presence of Ilsbestos . record the 

nama und location of tho purchoser or 
disposal site to which the output 
materials were sold or dep0t;ited. and 
the date of sale or dispo8al. 

(7) Retain records required by 
pnrligrliph (n of this Illctlon for at least Z 
yearl. 

(g) Submit Iha following reports 10 the 
Administrator: 

(1) A report for each analysis of 
product composite 8amples performed 
during the initili190 days of operation. 

(Z) A quarterly report. including the 
following information concerning 
activities during each consecutive 3-
month period: 

(i) Results of analyses of monthly 
product composite samples. 

(ii) A description of any deviation 
from the operating parameters 
established during perfonnance testin& 
the duration of the deviation. and steps 
taken to correct the deviation. 

(iii) Disposition of any product 
produced during a period of deviation. 
including whether it was recycled. 
disposed of as asbestos-containing 
waste material. or stored temporarily 
on-site until analyzed for asbestos 
content. 

(iv) The information on waste 
disposallictivitiell a8 required in 
§ 61 .154(1). 

(h) Nonasbestos (asbestos-free) output 
millerial 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 § § 61.1S0 and 
61.154 or reprocess~d while all of the 
I!stablished operating parameters are 
being met. 

19. Section 61_15G is added to subpurt 
M to read us follows: 

§ 61.1 56 Cro&~eterenc. to other 
asbestos regutatlons. 

In addition to this subpart. the 
regulations referenced in Table 1 also 
apply to asbestos and may be applicable 
to those sources specified in § § 01.142 
through 61.151. 61.154. and 01.155 of this 
subpart. These cross-rererenccs are 
presented for the rcuder's infornlotion 
and to promote compliunce with the 
cited rCHulutions . 
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zo. S.:cl ion 61.157 i& added 10 sulJp~rl 
l\.1 10 rend as follows: 

contained in puragraph (b) of Ihis 
s.:ction shall bl! retained lJy tho 
Administrator and not tran:ifcrrotd to a 
State. 

(:!) Sct:lion OU!;{J(d)(4) 
(3) S~etion 6t.t51(e) 
(~) St,ction 81.15:!(b)(J) 
(S) Soctlon 1I1.1~(d) 
(6) Section 61.15S(0). 

~ Cl1.151 Delega110n of aulhorlty. 

(u)ln delcguting implementlltion and 
f!nforcement authority to a Stale under 
:lcction 112(d) of the Act, the authorilit!8 

(b) Authorities that will not be 
delegated to States: 

(1) Section 61.140(c)(:!) 
(FR Ooc. 00-26835 Flied t1-t~9O; 8:45 IOmJ 
ellUHCl cOO( • __ 

TASLE 1.-CROSS-REFERENCE TO OTHER AS8(STOS REGULATIONS 

Agency CFA citalion 
--~~ .-----------------------------------------+-------------------------------------------------

Comment 

FPA 

OSHA 

OOT 

4;) CFA 763. Subpatt E. F ........................................................................... Aaquims lichools to In,pect IOf a~sloa and Implement fespoNl4t actions and 
aubmit a.5OO5tOI mene~nl plans to SI&I".. SpoICiliee 11M of acatlOoled 
inspectors. lit IGr.1P~no methods. and wasle d~sal proc:edufoa. 

"0 Cf'R 427 ........ _ .................................................... _ ........ _ ....... __ ..... Elfluent ... ndard, IOf asoeSloe manulac:\ufing &(\Uree categories. 
40 CfR 763. S~ G .......................................... _ ....... _ .......... _ ........... P'olllCtS pub~ amployees petfocmong a.5bestoa · ab8l_," WOlk in State-a not 

covered by OSHA aabcstoe atandard. 
29 Cf'R 19;0.1001 _ .... __ .............. ... _ ....................... __ ............ __ . WOfl(ec prOle<:1lon moasuree-nglntMlrino controlS. won.ec training. IaOO~. ,espi-

fillorv protection, bagging o( w&£te, 0.2 flo<: permissible 1hPQ ....... Ie...al 
::3 Cf'A 19::5.58. __ ...... _ ...... _ ......... ___ .. _ ... _ ...... __ .. __ . Wen« prOlection _urN (Of al/ <:OI\8l1u<:tion wor1I. twoIvino aSbestos, including 

damot;\oOn and toll'lOV"tion-wor1I practi<:as, wor1Ier training. bagqlng 01 wasle. 0.2 
lice pe,mlSSible aMposu'e Ie .... l 

30 Cf'R 56, Subpat1 0 ... _ .. _ .. _ .................. _ ........... _ ... _. __ .... _ .. _ Specilles a.cposuru limits, engineering controls, and respltalory prole<:1ion meas-
ute. IOf WOlIIers in sutfao:. mones. 

30 Cf'R 57. Sut:part 0 ....... _ ............................... _ .... ____ ... __ .. _ .. SpedIM!8 e.posu,e limils. engineering controla, and tespiratoly protection moasures 
lot won.8fa in undecglound mines. 

4:'1 ClR 171 and 172 .. _ ....................... __ ..... ____ ._ .. ___ Rolgulates the transportation of asbestos-containing wasle material. Requites wasle 
containment and snipping pepefs. 
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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 HEALTH STANDARDS 
SUIPART I - PERSONAL PROTEcnVE EQUIPMENT 

. (Co4c ol Fc*nI Rq.Ia~ nde 19, ~ XVII. Put 1910, s.bpert I; J6 FR 
f~ May l', 1911: ~ aC 36 FR 15101. AUC-" 13. 1971: 31 fR UUI, 
Odober I&, 1911; rcp"~ aC 39 FR llSOl. J-.e 11. 191~; st •• uet p""mo. 
rc.okeIt at.o FR ~91l6. 0c:t0Itcc U. 1918; aDCMed at'" FR SJll.Fcbn&ary 10.. 191J..Cl 

Sub.,. .. ~.....-. PreMdI" 

EItU ... ··nf 
• 19II-US c:-.I ... aIor •••••• 

(&) ... .,.ao.C'ML. J'IQtecd ......... t. 
Sacln'ftnc penoaal pcoWcUft ecaulpNn& 
Cor QW. Cace., bc&d. aad at,.aU"-, pro
kcUft doC.htac. ~ dnk:eI. &Ad 
prot.ec:UM &tLIeJda &ad burlIrc, abtJ1 be 
pnrytcSod. u.ed., &ad III.&IDtalDId til &..at
t&t1 &ad ~ eaad1UOG ......... " 
la DICICI8l7 bF reuoa of hu&rdIII of 
pre C E c. or enrironmcnt, c .......... 1 bas-
&l'da, n.dSo&ock&l h&s:ar'dI. .......... nlcel 
ltrtLaALa caCouo&.end til • maao.r C&Q&

b1e ot cau&I.nC 1DJW7 01' ~t til 
tIM tUDCdoa at &aI' p&rt at &be bocb' 
U\roUch ~ trtbeletloll 01' ~ 
k:a1 coatad.. 

(bl .1"",plO("~ ••• ,~ ••• t. 
When empkJJ_ ~ tbeI:r owe pro.. 
\.eCUft equ&clmcnt. Che ~ eb&Q be 
r.pooclbl. &0 ..ure tea ~. lit
cJudtIlc JJC'OPC1' cnaLIlCcneQQ«, aDd -.alta
Uoa af ·auch eqUSpmcut. 

(cl ~ AU pec-.xsal ' proC.ec:ttft 
~, ahal1 be at 1&1. cS.1cD &Ad 
coost.ruc:Uoa tor tlM wan \0 be per
tonned-

1 I n .. l1J E, .... .,-. ..... tld"-

(&1 ~ (U ProWctlft .,.. aDd 
face equipasen, &b&Jl be r,.qulnd .b.tte 
U1cre t. • ~ prob&bWt;r at lQ. 
JW7 Uu'caa be pnyalt.eci try 6UCb equip
ment. In .uc:h c:a-. ~ IA&ll 
cn&ltA caaft1UcnU, &ra.ll&.bl. & tn>e at 
pnxcc\or 1Ult.&b&e tor the wort \0 be 
perloc-med. ADd cm~ &ball ~ .ueh 
protector&.. No Wlp('Ot.cc\.cC1 ~ &ball 
knowtnch' be au,bj«1Ac1 to & b.&..Dudou.c 
Ul1irorun«1tal ooc\dlUoa... 8a1 t&.bM ~ 
~to ... ah&1l be proytd«t .twTc 1114-

c:.tu.n. OC" ~ ~t u... t>aa.n1 
at n)"tt14 obkct.a. clan.. Uqu1.k. \J\J W'1oouoI 
ra.d.l&.Uoa. 0(" .. com bI 0.,100 at ~ b.&.&
U"da. 

(2) ftoC.ectlllnl Ib&It meet &bI fallow
Inc .'nJmgm ~: 

en ~ IbalJ proricSe ~ pro
*Uoa q'&\N& the panku1&r baI&r'da 
fOC' whldl tbe1 .... cledl7Md. 

(W n., IbaI1 be rtuona!alt OOIIIton
able Wbm wonl UDda' tIM detf'"·'~ 
ooadIUou. 

(W) 'lbQ'1IIaD at IDUCf7 aDd IbaD DOt 
UDI1ulF IDLed ... w1t.b UN iDO • .....m. of the...,.... 

(I'd 'l'bcJ Ib&Il be clanbIoL 
(Y) Tbc7 IbaI1 be ~ of bdDc 

cUaln1~ 
(yt, 'lbQ' IbalJ be ....tb' c:SemeNe 

(111) ~ IibaIaW ____ .... 

UI4 la IOGCl np&Ir. 

(I' Pa1IoDa wa- .... ...u- &be 
UIP al CllX'recUft ..... til ~. &D4 
wba an nquUed br Ud.e 8C&Dd&I'cI&o..,. 
.,.. pro&.ecUoa.lb&II.-r~ .. epeG

ladaII al oa.e at &be toUoetac tn-: 
U, ~ ____ ~ ___ 

~ opUc:&I 00C'1'eGU0G. 
U1I Oou* ~ C&A ... wona .... 

oomICtl .... ~ wttbcMd. ~ 
UIoe a4Ju.u-L 0( \be IPK**CIee 

(w) aoas- thU '-'-.... ~ 
U .. kaMe _gU-eel beblAct &be ~ 
'--. 

(4' ~ ~ 1baU,. dllUDctbr 
~ \0 f.c1Ut&.tie Wentlno.ttoa, .air 
ot tb4 IIL&lUIl a.c:c.urec". 

(., Wbca Umlt.a.UaN 01' pnc&'Il"'N 
&t'II lodkw lod trr \.be CIL&lWIAd.unt'. &bet 
&ball 1M tnD.Gn1ttecS &0 the ___ &a4 CII.l'II 

t&.k.eIl to ... that cuch I1m1t.&.Uoa& aDd. 
pnc:a.uUoaw an .uid.I7 obMc-'-
(~ o...lcn. ~ t.MUD«. &a4 

QIM 0( 4on1ooN fOC" .,.. &a4 c~ ~ 
ah.&lI be In ~ wtth ~ 
Ha.Uoo4l 8U.Dd.&rd t« Oocllpef1on.el &a4 
EducaUoa.&1 Q-e ~ hoe f"'ro4dton.. 
%.IT. i - 1Na. 

Iltl"1S4 ."'~""I "_ 
(a) ~ ~ (1) IA CIM 

COIUrOl of ~ OCCfo&!IPCkJDeI ...... 
c:a.u.ecl b1 ~ e.1r' ..... C·_, •• tecS 
wt~ banatul duau. foea. "'-- ....... 
...... aaota. ~«..".... &be pd. 
...., oIlJecU.. Ibal1 be &0 PI'ft'IG& at. 
IDOIIIberic ..... "'m1n·tkca.. ThAa ab&Il be 
accompU ahc4 .. far .. t..aw. .., ac
ccpYd ~neerInc ..... t.nI( =an.,. (foe 
..... mpk. cadoNre OC' con" wal &bI 
operaUoa. p:oen1 &Ad local wa'tletba" 
eDIt IWMUtudoa all-. tGdG 1U&ert&I&,. 
Wbm C'Cf«U .. ~ CICIIGUoI. an 
DOt 1eutJM.. 01' wb.Ue ~ .... bebIc til. 
tUwCied, ~ ~ ah&Q be 
...s ~ \0 U- foUowtac ~ 
-"a. 

(2) ReIolrs~ &beJ1 ,. PC"~ .., 
\be ~ ...... -=Il .... P'W'd Sa 
~ \0 ~ (hie a..lUl al tbe 
....,.... Tbe ~ Ibel1 ..-we 
CbI ~ whkh &C'C ePCl'k"*Ne &Dei 
CQ&\&bIoe I. Uw ~ lac.cncIN. '11M 
eaapAanr ab&ll be rw.poxwtb&e Cor UIoe • 
ft"blkhmcaL &A4 asa1a~ 0( & ..... 
p(nLocy PI'QWC'Uw pcocraa .bktl ab&ll 
lodude &he ~ ... ,"''* IA 
pARCnpb (b' at thJe Mcuaa. 

(1) "1'be ~ ch&1I .. tbe ..... 
n4e4~~ba~ 
-- wtth ~ UI4 t.n.iDUIc'. 
reodNd.. 
(bl~~· ."""'''' 
~ ... ~ CII Wrttt.a~ 
opcraliD« ~ ~ lbe ... 
McUoa aM _ ot ~ ab&ll "" 
-.ubU&b.ed.. 

(J) ~ IhaD "" ..a.c:w OQ 

tbI bu1a o( hu&rdc \0 wbk!l \.be -tar 
. LI~ 

(J, 11M ~ a.bLIl be tDIIb_W &A4 
tn1JMId La the pcopec" _ 0( ~ 

&Dd UMU-UaU~ 
1411R-.d1 

Itfl •. t~bt41 d.Wed by .. f'R un. FebN
ary It. t~f 

I~I ~~.t...ll b.o ~1.rly ct-wd 
a.d d_c.o..t.. n..- ....a t.y __ than 

1'-:.. t"'10.1).4'IoI("411 
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""~ ~"f" u..fI t... t~ly c1 .... .d .nd 
dtamtc<;tc1f .( .... .,.ch ..-e . 
(I9IO. tl4(bUI .m«nd«l by .8 fR UZl. f.~ 
ru.ory 10. 19641 

(.) RalJ(.nlton dla1J 1M .tored In I 
OOC1YUUcat.. ~n.. and -.aJtaq Ioca'*'-. 

(1' RelpCraton CIMd ~ &h&U 
~ IN()C'Cted ~ clcaa1oc. Worn « 
~tInS IMrU &halt ~ n:placed. ReI
pCracon lor ~f"C'Cncy we 1UCh .. Mit
oont&1nec2 dn1o. th&Il .,. tho~ 
lIvlIected at lcut COOl! • InOGth aoc1 alta' 
Hdl~. 

(I) ApQt'O'Pri&tc ~ til woc1t 
&rea oondit1onc IUJ4 cSccrce ot ~ 
e:xpoew-e«.tna ah&D be ma!Ilt&1lMd. 

el) "Ibere ah&lJ be ~ ~ 
aDd e-nluaUoc1' to detIIn:I1lDII elM COIl
UmMel etl'c:cU~ 0( (be procraat.. 

type oom~.r shatt be wed. Comprcs· 
oon aluJl be constructed and sttual.cd 
&0 ... to awold ~nLr7 of c.onlAmlnal..Cd atr 
Into the ar-tml &Ild .u"able In-tlot &.Ir 
purlfJtnc IOrOcaC. bcda and tU~ ... In
.t&lled to lurther .... W"e bl"e1lthtnc &.lr 
CfWLlItl'. A reed"" of .utftdcnt cap.ctt, 
to CI1&IM the n:sPlraCOr wearer tG C*:&~ 
from I conta.nlnal.c:d .tmotphc:n In 
tY'Clll 0( C'OGIpreIIOr 'aUW"C. and ala.nn.a 
to IndIc .... COInprellOr 'alture and Oftf'
'-'lnc' ahaJ( be: Insta.lled In the .,.atem. 
U an oU-h.lw1c&l.c:d comprneor is u.cd. 
tt Ih&JI haft • Ni'h-\cmpentu~ Of' car
bon monoacSe alarm. or both. II on17 a 
h1dl-&.aIlperac,une alarm .. UIec1. tho air 
(rom tM COQl~ ahalt be frequenUy 
toIted tor urban IDOC1Inide to Insure 
~ It sn.ta the tpeCtAc:atSoaa 1ft Iub
~ (1) 0( th.Ia paracr&pb. 

(JJ AJl1IDe ~ IhaU be tncom
p&tJbk .Uh outSet. for other ... '"" 
&erN ta prftWlt tnad.crtent. aentdnc of 
air I1ne I'UPlrata,.. With aonraplra.ble 
, ..... or 0Q'I'CIl. 

(10' ~ abouId DOt ate &.-ICDId 
to tub requlrin. 11M 01 ~ UQ. 
.... It h&I b«n ddcnISIncd U\a& Uw7 ..,.. 
~allr aba. &0 perlOl1ll\he woc1t &Ad 
UN \he equipment. TlM local phTrid&a 
ahaD determIne what a-lth and ph,.ac:a1 
c:ondltionl are ~c.. "tbe ~ 
u.er"1 medical ltat ... mould be rnWwec1 <4, ~thtIIc ... coa.tdMn Ihall be. 
pa1odkall, ttOf' INtance. anauaJl". tnatbd In accorda.nce with Amct1c:ar. · 

tl U A~« acce~ raplraton KaUonal 8t&nd&t'd Method ot J(artclnt 
lhall be used when thc1 are aft.llabl,e. Portabl. CampraRd 0 .. Cont&1ocn C( 

'lbe reQlratot' tumt.&heod Ihall &mn1cSe IdmUty \he Mltntal Conta1nc:d.. Z41.l
adequ:a~ res;rtrat0\'7 pr«ecUon .ap.tnn· lM4: Pw6u'al ~tlc:atlan B8-A-1034a. 
tbe put1cUlu huard far .tuc:h it;" June 21. lea. Ale. Compreaec1 far 
destcned In &CCOrdanoe wtth at.an4a.rda IkHthInc Pw ..... : «ID~t1m Pedenl 
atabUahcd",. COft1pctmt aQthortUe&."['be 8P«tGc:&Uoa OO-JI.-OOC15b. April %T. 
eA [)cpuUcc:nt of Inta1or. Burelu 0( lH5. Bra.lhl.oc ~wa. 8dl-coa
MIneI.. and the: U.8. ~t of Act- t&1ned.. 
cu1tuni ae"(' ~lD:d .. auch authoct. (e) aN 01 ~. n. 8tanduc1 
u-.. Allhouch raptraton lilted br the proced«m:s IbaI1 be dCftloped f« reaQl-
0'.8. ~L 0( ~ul\un conUaue "Coc' GIl. 1'1Mee IhouId lDc:Iude all Inror
~ be IC':'CeCtLabl. tOf' prcKJeoUon &C"al,," raatSon and ruld&Dcc necaaal'1' lor thd.r 
~ ~uctctec.. the 0'.4.. ~t 'proper Idec:c.toa. Uoee. and cue. Poaibt~ 
0( the IntnicK. BurHu at Mm.. iii the eQloCi ieDC7 and rout1nc UIa at resplra
~ now iespoclChk f« c..Uac and ton aboul4 .,. aaUdp&tcd aa4 planocd 
~ni pe.tScld. ~raton. Cot'. . 

ce) .f~UdIo .. 01 ra-ptnrCort. Pt'OC*' 
~ o( raJ)(raton an.u .,. aide -.c
oont1nc &0 the IUld.&occ oC A-ne.n 
KaUonal 8taud.&rd PncUcel toe RMcXr&
tocT Prot«UoQ ZU..l-IHt. 
• (eU Air 1f&4.I1t)f. (I) Compre.ed air. 
~ 01C7cen. tlqutd air. and 1$quid 
01(]'W'«\ a.ed for resplnUon ahalt .,. oC 
hlch pari",. 0Jt~ Ih.&ll awet the re
cr..d.ranent.a 0( ~ Untted 6t&tM Pt\a.na.&
~a lor medical « tn-Ht.h1nc OQTen.. 
Bn:.UUn« .... r &h.IJi m«t at leut ~ re-
qu1~cnt.a 0( the: ~l\catJoa tor Ond, 
o ~thlnc Llr .. dacrlbcd I.a Com
~ 0.. A&.)datlon CNmaodltr 
8QCdr.c.tJoo 0-1.1-1H4. ~ 
0QTC'f1 &hallooc, 1M ~ to _~Ied-alr 
re:spt,.. ton « In open circuit eeU
OOQt.a1noed ~th1n« ~tu& thAt h.a ... 

(J, 'Wr1Ua1 pc"OOedW'd ahaIl .,. pre
po&nd 00'f'Uir0c ....r, u.ee of ruptA ton In 
~ &~ that ralcht be 
enooant.tt.c1 10 nonnaJ ope .... Uoru « In 
~ ~ ch.aU be f.mUL..,. 
with tb.c pr-tura and the anUabk 
~ 

Pf'"100f.'r tMC<1 coa1~ air. ~ ctI In ~ wf\cToe th« ~. with 
ar-t ~ t>. 0IMd with air l1ne tl4Jun of the r-o(c-ato(-. oouId be 0T'ft"
~,..t.on. . oocw try • todc « oqC"CO-ddIc\att 

(11 8.rc-athlnc Llr m." t>. ~ed to ~ &L l-..t one &dd!Uooa.I m&ll 
~ "ton I rom qt tndcni M LIe ah.&J t be prcontt. OommunJc.aUona (t1.rual. 
ooatPf"'ClOlOOrL rolol.. oc ~ l\.nel ah.aU be m&.lnlA~ 

((I Cytln<kn ahalt t>. ~ and nuln- bct...-.al both cu" .. U Indh1du.al.a p~l. 
ta1.ned La PT'MCt1bcd la u.. mu~ P\UUllnc &ball be .uch lhal one todlrtd
Coot..&tnc:-t- 8~t nc.Uoa fk.cu1.~ 0( U&l wCl1 be Wlatrcd.cd by LOr lllcclr It\d. 
~t 01. TT&t\.&por1.&L1oa (4, dome. and h.a .... U\4 p~ rcecuc eqwp.. 

('-art ITlt. tt\o<SOe. to be ~ to -.-1., the oU ..... (., La 
(UI Tlw com~ (ex- CU?<>lJ'1nc &.Ie c.-.- at etn<'f'C .... >Cy. 

ah.a11 b. oc:rult>t>«f -tUt n.cc..,.....ry ~rtr (UI When w:t(-<X)(tIAIn.:-d ~Utln.c 

&.u.d .~b,. dc .. k ..... A bN&th1nc &1r- ~llA C)(" , ..... ~ .. tu, bLo-otcra 

&re ua.cd In alm~htta tcrunedl&&cl, 
d&ll'~row to \I(~ or h~allh. slandb,. men 
must. be prc.s<nt wlUl sullable I'CIICUC 
cquJpcn.cn l-

ettll Persoa.& ua1nc air tine raptraton 
to ac.m~hei'Cll Imm~Let, huardoul 
to Ut, or h«1th. Ihall be c:quIPC)cd wllb 
adel, h.mcuc:c and .. (et, lion tor I1ft
Inc or rune .. 1n( ~noN lroat hu.ard~ 
al.a\OCph«n or othft" and equlYatcn\ 
p~ (arOW resc:ueof penona fronl 
huatdou. atatocphe1'u tn.1I be wc:d. A 
at&ndtry man or men _Un .u1labt. adl
c:ontalMd b,..t.hlnc apas-raw. &hall be 
.t the nea ..... ' tnab air buct fOt' aau· 
i"eOC:7 rescue. 

(4) Resptrat«T protecuoa II no bet
ter t.h&a \he re.pCrac.or IQ we. IftII 
t.boa«b It II WOlD oan.tCkntlOaat7. Ph
qQellL rancSoaI lnapect10na ah&1l ... coo. 
ctuctcd br a quaUn.d lncStndu.l to ... 
eure tbat raptraton an Pl'OPUl7 ... 
Itctcd.. ueed.. cJct.aed. aac1 aL&Int.&lDCd. 

(I' Pur ate 11M or UU' raQlrator. It 
II 6IIGlt1al that ~ CDet' be PraPerl, III
&tl'uCtcd In tta 8eIectIon. UN. and maiD· 
LenaDoe. Both ~ _d wortten 
Ihall be 10 lruQuctcd br compc:C.mt per
IOQ.I.. TnlDInc IhaIt pcocmdc: the men an 
oppoctuDttJ' &0 handle the I"d'Ptr&tor. 
haft It dtt.ecS pioopm,.. teet ILl face-ctl~ 
to.-I.c:e ~ 'ftU' It III nonnal air· tor 
• loac t&lDl11att tJ' pcrtod. and. tID&IlJ'. 
CO wur It III .. C.at atmoephere., 

m baT ~ W'eIlm" aba1l re
clift aw.oc In.&tnacUocw lDc:Iudtni deal
onaCradona and pract.lccr In how the ra
~ abouId be WGra. heN &0 adJUit It.. 
and bow to ddenn1De II It dta Pf'CIC)ft1,. 
ReIo(ra&ora &ha11 not be WOI'Q what con
d1Uona pnnat. .. cood tace M&l. 8ach 
condition. IDQ be • croorlb oi beard. 
,,~ &.tull C'I.p thai projecta under 
the C&cXPlece. or kmpk ~ oa ,I&UII&. 
.u.o.. the a.t..cnce o( one or boUt ckntures 
C&4 ~ I.tfec:t. \.he ft~ of • f&ee?kcc. 
nw W'OCtter'I d1Uc-ence la. obcernnc ~ 
hcton ahal1 be en.Icatcd br pertodiC 
c.hec:lc. To IMUnI pt'OQCr protccttoa.. the 
I~ at d\.&1l t>. chec:Ucf by tbo 
W'C:I.Ar n.ch tIlnc ~ put. oa the """,,
tot. Th1a m&7 .,. done by follcnrln( UW 
IJ1.&IlU! a.cturer"l I IoCq)( oc. ftUi.D« la.at.rac
Uona.. 

(UJ Pnmd1.ac ~ protcctSoa 
ror IndtTlduaJ.e ~ ClOC'TCCttft ria.
'" a Rt10Ua Pf'Obkm.. A prope-r K&I ca.anot 
be ~t&.bIWlcd lC the ~ptc ban or eye 
rta- oct.end th.rvoch Uw MalIn« cdc'e 
oC the fult f~. A.A a tanponu-y 
~ eta- wllb &hort tempt,. b&n 
or wlthocrt lcm~ tMn In.&J' ~ t.aQcd to 
t.b4 ~. ~ W~ a( oootAct 
ten- in coat.am.tn.&ted a~ .nUl 
a ~ ah&.U DOC. t>. a.Uo.ed... ~
Lmw tun beul ~ to(" tnoaat1D.« 
~_ l~ In.d<W ( .... 1 f~ 
Whnt a ~.a II1I.1i1rt w-e&t' C'CKT'CCt ITt 
~ ... put 01. t.b4 f~ the t~ 
pl~ I.D.d Icn.ec. a.h.&U be lUted try qualJ_ 
t\.cw1 tndhtduw 1.0 ~e eoo<t rt.Goa.. 
COOltort., and a ~ ... -t1cht 0< .... 

e W , If C>On"<'ctJ ..... p.ctA.c* eM" ~ 
..,... ~ lhooy .hAll be ....,.-u eel ... 

no( t.o tJf~ lbG dt 01. Ow (~. 
f"rot>.orr 0<kct10a 0 ( .... <d vawtl t w1 U m.t.ot
mJ_ or &",1<1 Ul1A p~ 

• tt JJ 4l .. t~<cKC< c-t c-c-r-. 01 ...... "trc
(err. (II It.. procr~ tor nt .... ln~,,4.flC4 u>d 

I"l.- , •• " ...... , • .... 
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R.bMilI toe the ~ ol ~ 0( 
OCOIPaUonal wort.n Croaa Im1Mw:t aD4 
~Uon hval falUnf aod. drtDc ott
Jecta ~ Croat l1m1t.d .Mdz1G abock &D4 
banl Iha11 ....c. the ~tII &ad 
IIQ+" tt'lc4UoM "'.b'ktMcS III ~ 
Ha&a.I ~ 8&t«ty R6qutaeawaCli 
tor ~ B...a PI tMtkKt.. De.!
I",. 

• l" .. IU " u:! I I... ....... 
tS... 

8&teQ'-~ ~ tw ~ .. 
m.n ~ tbI ~ aDd --'-
1k:&esoa. la Ama1caa H&UoaaI 8taD4-
ud tot' Jl.ea .. 8&tetF·Toe ~. 
z..1.l-lM1. • 

Il""1ST r ' ....... I dM ....... 

Rubber prot.c:Uft wqatPlDill& 6w ..... 
bic:a1 warbn ch&U coat'ar-. to tbI n
........ 111 ....... 'tbed III tIM AaMrtcaa 
KatloDal 8tand&tda ~~ 8t&Ddarc11 
- IP«USed III the tolJGolrtac 111&: ...... 

JiCA-1Mt. 

.N:'-'''' (al",. 

-'-UAc bI __ 

~'-.. «( .... ~ ~..J-'_ 
(a'Mlt. 

XI-I_ 
(lUNt, . 
~I"" 

1191 ..... . Uecthoe ___ 

(at The ~onc ol UDI 8abpart I 
ab&I1 beorJaM etlecUft oa AUClMt %1. II1t. 
aoeot thAt: -

(1) A».7 proriIdoQ III NQ' other ...uaa 
01 t.bJI RibCMn whJ.eh ooat&Laa lD ItMft • 
~ eifC'ClU", cUte or tun. UmJtAt.Ioa 
Ib&l1 ~ ctfec:Uft GIl cucb d&W or 
Ib&l1 ~ III IoCCOC'daDce wtth IUCb 
1Im1tatiaa: eDd 

(2) If &Q7 .wwl&rd In 41 CPR r.rl 
M-»4. ot2Mr tbaIl • oae ....... ~ .. 
MDdanl IDOCIIp0rUe4 b7 refueooe til 
110-»4.2(&) (U • Ia ot' bcc:oawI. ..... 
~ ~ a.tIJ' UInI to &IQ' eaqtloJWMD& 
&GC1 place ol empiof'llMllt.. b7 ~ ol 
the WUIboa.Jcr Public Ooatn.ct. Aot. 
or tbe8cn1oe Cantn.ct A4* 0( 1 .... ot' tIM 
Ha&icJaIII PoandaUoa 011 AnI t.D4 Sa. 
~ Act 01 1", &a7 coc' ....... 1dIDc 
"""kMd hda'a1 ct&Ddard III u.s. 8ab
pan I wbicb .. dcr1ftd tram 41 Cl"R Put 
~ Ib&Jl ..., beooaM deoUw. t.a4 

.tulf tw &DoUcabl~ to cuch emoloJ"meat 
and p1&01 ol. ~0TmC0t. 0C1 the -.me 
d&Lc.. 

,ltl0.IH ~el .... """'" .... ...,. 
1.1 ..... _ U.ua,a. _ 
u • ...ut 

"' ...... _ 
u .... _ 

41 CI'1I I04IM, T. 
.urst z:n .• -..... a.,. ... ..... ~ 
I.IftIJ &:c1.2-..... ." •• 
rr..u-f_~ 

PTawcOoe... 
ANt ICU.l-IMf. ~_ 

.... u_ e( 0.. W..at 
Oaa ........ 

.t.aa ULJ-I ... e.t.qo 
.....-.u-twtac_ 
trial .... .........,.. 

.u.r UU.-lMt. w.a .. ...,.,.-r. Pt U_. 
A.tesr 1».4-.... T_ ..... 

uo. .... e.t. "'-"
e( ~ 8IMC1Dc Ope 
..u.... 

11"1.1" !. ' ....... , ' .'--. 
8peaf1Io IItaDd&rdI 01. tIM t~ ... 

pniaUoQ ha ....... nfa.DOed La tNa 
p&rt. ~ CIt tIM relft'laOlld IIIACIId&Ia 
IDQ' bt ~ from tbe s-dDc or'
~n,,"on.. 

~~ •• cza*l~'''' 
.... _,. ""' Tart. WT 100... . 



1.0 

RESPlRA TORY PROTECTION PROGRAM 

RESPIRATOR S£LBcrJOH 

Th4 OSHA ltande.rd ,tate. that resplraton Iha11 tM .elected 
' accotd~ to the type and concentration of air c:ontaminant. to 
which work«1 are expoted, and that ANSI zaa.l-1V69 shtil ~ used 
(<< gUtdanee In their a~«tlon.. OSHA alIo requlrel that respln.
ton approved or aceepted by the National Institute for Occupa
tional Salety and Health (NIOSH) or the MinG SaCety aOO Health 
AdminlttraUon (MSHA) be l8ed. 

, 

Spedtle regulatlOM eooeetnlnr respirator approval c:.n be found in. 
the Code of Pederal Regulations (30 CPR 11). All respiratcn must 
pas a fit test to det«'11llne that the taee-to-taeeplece aeal is 
effective, and In the cue ot hoodI and helmets, to enare that they 
are not lOcely to develop .. negatlYe ~t.n durtnr UN. Detailed 
inlormation 00 the products ean be tCMa1d In the mOlt CW'rent 
edition oC the NIOSH Certified Equipment L1It. PWth« c:tn'Cftt 
lntotmaUon ean be obtained dJre<:tly throu&11 NI08H or OSHA. 

%.0 EVALUATION OP RESPIRATORS 

%.1 FlT-TESTINO 

i( .. Altboulh manuCaatur«'1 <*ign Caeep(ec:eI to fit .. broad .. aec:tloo 
'. at the wartclng population .. poaible, DO I1n&1" C""Mplrator will fit 

everyone. 1b«arore. it la strongly ~ that many brandl ot 
a rlYen type ot respirator be ~ to take adYantqe or the 
dlChrent ntttnc c::hartctcristic:. or each. In U1i.I wa" the ehanc:es 
or properly ntt~ all worken aNt lncreaed. In addtion, havlni 
mor"e'than ona Caeep(eoe to dlooIa !rom pv_ the work .. a better 
d\anee or findinr a resplratcr with a eomtortabla at whUe pro
vldln( adequate pro~t1on. 

De tel" m lna tioa of taoepleoe fl t 0&1\ InvolYe .t th.. quaUtatlv. and 
quanti tat tv. tee t:I.. A qualltat tva tat reUs 00 the wear«''a sub
jectlYa raponM to .. te.t atmocph". or Ir ri tant Imole. or l8o&myl 
aoeta te, Cor lnltana.. Quall tatty. t_ t:I ... tat and oaUy p«"
C« rn ed In the (leld and do not r-equ.1re complt.e.ted. expeNliY .. 
.quipment t.e. ~ A (or examplu). A qu.ntit&tive teet ueea 
aome ath.. m6a.M o( det4k::t~ racetXe08 lea.lc.qe and ~~ 
~tve equipment tn.t e.n ~ ~ted only by hlgtlly traiMd 
~ Spe<:W COOIIlderatloo It\oul.d b4 pven to nk'10i" ooo...ul
tan tJI l f qo.an ti tat tv. t~ tJI ..... del k-ed. OSH A Ct.I'1"en tty ~!reI at 
t_tlre of aU nqatlve ~ r~.ton, lndudinc .\niiCHJM 
~ln.tON. OSHA ~r- t.n.t a t~t atmocphere be awUed to 
~ the qu.a1lty of elt ualn( ~tx..c1 qu.lit&tlv. at quantlta
t tv e proc«it.IC"CL 



1..1 MKo(CAL KVALUATION 

( ( Ead'l emptoyH u.ln( ~.tory protcdioa mwt ~ evaluated by • 
physfcfan to det .. mln4 tUa or h .. abWty to we ... ~plr.tOl' with
out .dIt .... hec..lth e(C4'eU. nul C1Iduation pnerally lnvolv .. tho 
tIM of pulmonwy CUnctton t .. ~ to acreeR employe.- (or ~ 
exiatlrc r~atory« oudiae eondtti~ w"'eft may be aar.v.ted 
by 1M UN or • ~plratOl'. A ltatement by tM phystclan that th4 
emplOy'M Is eapa.ble ot w..n", • reaptrator Ihould be on CIt. (or 
.. eh employM ~Ired to we« a rwplratOl'. 

• 
1.3 RMPLOYERTRAIHlNG 

It is Important U\a. t emplO)"Ml be trained to we r..-plra tara oar-. 
. Netly tor tMm to be ett.etlv .. Thlt tralnln( IhoWd lnclud~ 

Puttinr <XI the r~.tar ~11 

- AdJuIt1nc tor a MeUN at 
- DUet_loft of reep6rator eApabWd .. and Umltatlonl 

- Prop« .torqe and ma1n~ ot I"Mplrators tHe next aeetton) 

1.0 RESPIRATOR MAINTENANCE 

1.1 STORAGE 

( w h«t not in UM, It is Important that C"4IIpiraton be .tored where 
they will not be dam~ or contaminated. OSHA requn. that 
~.ton ~ .tared to p-otect aplMt dI.-t. MIill&ht. heat, 
extreme eold, exee.tve mobtW"e., and dama(inc chemicals. Luv
~ a rapk'atoC" WtptOtected. such as <;xl • w~ch or In • tool 
eabllMt .~ toolbox &mane hMvy wrenches., m.y damqe It. 

tt Is monet1 r-eeorameodeci that tr.hly clMMd feipiratOn be 
plaee:d In h .. t~ or NUl&ble plutlc MP ootU ret.ue. They 
ahou1d be .toc"ed In a cl-.n., dry loee.tlon a w.y trom d1recl IUl1.l1p t. 
~ sOOu1d be ·atCX"4d In • alncle Lay« with tiM !&eep(eee and 
e~tlon VU" In • mcx-. Of' 1 .. normal pocltJon to prevent tIM 
r"Ubb«' platic! from t'aIdnc • pC'm&n«\t cbtorted ... t -. All r.
pC'. tor. kC9't r"Mdy (or QOntOUt.iJM or 4mqenq' UN mwt be rtOC'ed 
in • alb (net wi th com pertm ea t:I buD. t Cor tNt pc1'pOM. 

1..J [tC8P.ECTlOH 

~. toN UMd toutin4l.J IIhould b«-~ tHC0C""4 and attAlr 
each ~ ~htOC'S t.-.d Cor em~ ~ or NIIICUe pw
poc.M must b4 ~ed alter ... dt ~t and at 1 ... t monthly. n. 
06HA ~"tor rtanderd r-.qu .... tMt ~tor ~tlOC1 
lndude a cn.dc oC t1l4 ti(t1txwIM oC oonnc-ot\ocw and dl4dc oC ttl. 
C~.c.t rov .... ~ ttbu, and ~t ..... Th .... Ihould b4 

-t-



( 

~t .. <t (CA" brc.J<a., t'.r.~ tCl~. melUrc •• t1CCenln(. dUlt OC' dltt 
00 va1~ mt.a~ perU, eta. 

A -uwly o( ~ puta lIhould tM a..,al1abt. to r~6C4 wom or 
broken puU. 

3.3 CLEANIHG 

All ~at«a.noWd tM clMned (oUowinc Neb cXra ~ HIOSH 
.uu-bI UM (ollowln( proc::-ed~a 

- Rcmoye the ~(yf.nc element and the valve aapl. 

- Do , not attempt to retnO'ie paint, vamilh, Oft lac:qu« from. 

• 

eartrl~ or fUt«&. Wh.a tn .. a.1r-purICytn, elemenb COQtain • 
aeeumu1a.tlORl ot paint, enamel. or laoqu .. they mUit be d1.a
carded. 

- Other .... !acea of tM Nlplrator taeepieee «IY«'*i wlUl ~ 
mulatlcxw of p&int, «WMi. .Oft lacquer may be wiped with. 
doUt that haa b..n lOIIked wlth an ~lat4 c:lMRInc agent. 
(( focmd ertectfve, mineral apkits, turpentine, or naphtha may 
be UMC1. ACt .. deentrc. tne qent La wiped from the Cac:ep(ee.t 
wi ttl a dry doth.. 

- An cxp.nle aol.ent or stripplnc acent never Jh.ould 1M UHd t« 
Ioekln( the re:spntor p&rtL Plutle or rubtMr c:ompon«t t:a will 
tH adverMly a!teet~ 

Water-beMd pak\U Oft enameU ma,! ~ remOHd with • doth 
lCMked in & I04lp and .at .. .olutlon. 

- Ttl4 r~tor the should ~ wahed Ua wwns .atec', about 
140-0,. Oetwpnta oonta.lnlnc a bac:terid~ are p--et .. ~ 
'I'M ~eee and pIrtIlhoUld ~ Ia"Ubbed with a IOrt ~ to . 
...... th& t all toretcn matt«' 1I NlmOYed 1Nnl MCac:a con-
ta.LaJ..nc the w ...... '1 Cae.. -

It the dI~t uMd In w"l1", dooI not oont&fa 8. Mc:teridde, 
II diatnt..ot1nc rtnM mUit CoUow. RAUable dia1n!ec:tl.nb may be 
ru.de rr<xa lO41le .1mple how4hold solutlonl.. Two tabt.poon&.. 
ot chlorine bl....m added to a p.lloa at .at. wUl produce • 
hypodtLoribl ~utlon thet didntecta. r~tors e(fectively 
witn •• lmple lmm«dOd. An ~ Iolutioa of iodine maO. 
by addinc 0C\4 te~ 0( t~ of ~ P«' p.Uon o( wat .. 
wW ........ an adeqU4te didnCeeta.nt. and .ill not a.map the 
rubb«' or platl-c La ~tt« CtC4P(~ Apia, Ilmply 
lmm...t.nc the ~t la .uCCld«lL 

- ACt. washln( end d!AtCectW1<. the ~u-.toc- mu.t tM rirlMd in 
d..-n .... oe •• t.r. R~m4Oded temp.ttlC"'eC ..,.-y Crom 110 
OY to a ",u1mu~ o( l60 Op. ManuCactU4t'''a u.truct~ dlould 
b4 C~ All traC411 o( d«tec-ren t &Qd a.a.nith .. mUlit b4 
r. mov ~ to preY eo t d«'na tl tU.. 

-1-

-. 
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• 

• 

11M ~.tCX" .tlouJd be a.lJ.o«ed to atr-dry Oft a odecn ..-(aee. 
~ by ~ (rom a wire. ~h4n <X'y. IMW air'-port(yl.nc ct ... 
men~ Ihould t>. attached. Valve a~ Ibou1d tM r-epl~ .. 
nee ... ery. 
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APPENDIX E 

National Institute for Occupational Safety and Health (NIOSH), 
Method 7400 Air Sampling Method For Asbestos 
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ASBESTOS fIBERS IN AlR 

National Institutt" for Occupa(ional Safety and Health 

Anal~·tical !\1t'lhod 

..... 
Aa&lycc: Asll6t05 fib.:r!l 'I~hod :0-.;0.: P..tCAM 239 

Mmix: Air ~c: 0.1-60 fiben 'cm' 

Procedure: Filler clilleclion. Pl"H"w('n (CV T): 1I . 2~I('O.38 

microscopic count 

o.te IS5UCd.: ).'30 ·71 Qassificadon: o (Operational) 

Dale Revised: 

1. Principle of tbc Mcdtod 

1.1 This method describe!> lhc cquipmcnt anJ prc.'=edl.lfl."s f('r collecling. m4'unting. and COUDtizIc 
as~tos fibers on ccllull"ISC ester membr;In.' fillc:r~ in lh.: c:"aluati(ln of personal sampk:s 01 
airborne asbestos fibers. Tttc purpose of the: mcthl'<! is to delermine an cmploycc's index 01 
exposure to airborr.e ~hI.'!ItClS fibc:r!\. Th..- ::ncth,'<! b primarily a pc r .. ,.tna I monitoring tn 
nique, bUI can be used (tlr area monitorin~. 

J.2 The sample is collected by drawing air IhrClugh a mC:OIbranc filler by means of • ~t1cty 
powcred personal s:lmpling pump. Th.: filler i~ tr3ns(,lrmc:J (rllm In opaql:C: solid membc~ 

to a transparent optically h,·mogcnel.lu: f.d. The fil:tcrs arc sized ar:d counted using a ~ 
contnst microscopt: :Jl 400-450:< ma~nificJli\)n. 

1.3 Dc:finiti •. IO·;. A!>beSIO') ribcr. (ur c..,untin~ purf".""-!o. m.:an!o a pani.:ubtc \I, hich has a 1>hys.OJ 
dimeruion lonscr lhan 5 miCfl\m':ler~ 3nJ "" ith l I.:n[tth tl' diameler ratil' of J to I ()( lfwcr. 
Ashes!.. .. includes chrysotile. cumm:!l~h,"ite-grunc:ritc (am,lsitcl. cr\lCiJ\'lite. fibrous tremc.
lile. fibrous anthophyllite. and fibr(lu~ :':.:tin411ite. 

1.4 Any laboratory attempting to use ~his pCllCcdurc: soould have ai leasl one counter a.t1l:Od • 
tr<lining cou~ conducted by an experienced. pfofi.:~cnt 13hecatOr). ~·.J,,·icc. untutored cou.at.cn. 
using only published inslructions. can e3,il~ llbta," c(lunts o( half th~ rc:rformed by experi
enced. proficient .:ountc:rs. Large diffcrcncl!~ t-.:(wcen laboratorie-> ~an b.: cau~ by: I) dif· 
(erences in technique and ubscn.·ing ahility anK·ng countc:rs and :!) ~m311. but significJ.At. diI
(~rcnces be(ween microscopes mcc(inj! the b:.t!-ic. ~pccifications of Sc-c:ior. 6.2. 1nc fonon.c 
procedures arc recummended: 

1.4.1 All microscopi~ts who per(oflt' astx~h'~ c"unting !>hCluld meet together for U1 "ubc:do& 
counting workshop" at Ic~ quanerl~'. This i,. b.:,( acco.npli<.hcd with ~tcn rro. 
several Iat-or31orics using Iheir uwn nticrt.N:"p..~. 

1.4.2 E..1ch micr~opisl should COUllt Ihe ':1m.: s.:n\.~ l'( didcs anu wilh the rC\ults bciIc 
compared. 

1.4.3 Dilfcrcncl!s I:tclween counters ,h,'uIJ t-c rC'ClI·.·:d wilh <.iJc·~y·sidc countine rJ. tk 
fields hy Ihe: ul/kr':n! c.'untcr~ . 

1.4..4 InJividu:lls wh,. arc (ounJ to h.: rd,i~lc."nt ,Iullier,; uver .e\'cr31 ~cssiolU should • 
cnc.)uragcd 10 ~ek other l:lsL..~ In tJ:teir re~r<.'Cli\·\.· Ilt""rlt,'rics. 
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2. ~ .... SclUjri~il) 

2. 1 The uS.lbJ.: rJnge ; .. prim:lrily :I run~ti"n ,I( s.:lmpie volume. microscope count field u':~. and 
baclcgr(lund airtxunc p;lrticul.ltes. The inftuence .,( Ihl.~ v.lri;lhlcs is di~us~d in 8. 1.3. For 
a micn.~(lpe count fidd .lrc:\ ' . 1.(0) mm: (~e Figurc II lind :a pump ftow r~le o( 1.7 Ipm. 
Ihe (lplimal fiber den~ili~ would be pr<$ced over Ihe unge of 0.4 fiber/c:m1 l8·hour sam
ple) to .lbc'ut 60 fibers cnr (I ~'nlinute s.lmple). For a field .lrea of 0.006 mm! (see Figure 
2) and :a pump now r31e of 1.7 Ipm. Ihe oplim31 r:ange is 0.2 tiber/cm1 (8-hoor ~mple) to 
about :10 tibers cm" (I 5-minule sample). In each c~~. Ihe optim31 detection limits are in
versely pn1portional 10 pump now rate. 
The upper deleclion limit C3n be extended hy using sample limes leu than IS minules or using 
lower Row r.ltcs. The lower deteclion limit can be extended by increasing the now nte up 
to about 2.S Ipm. Filter surface fiber densities leu than optimal (leu th~n about O.S to 1.0 
fiber per c,)unt field) are still adequate. but willlelAd to decreased precision for the method (in
creASed codlicient of variatioQ, sec Section 4l. 
~ minimum tot:lI fiber count in 100 tields considered 3dequate for reliable qU.lnti·ation 
is 10 fibers. Thus. the lower limit of reli3ble quantit.ltion is 0.1 fibcr:cm1 (100,000 fibers/ 
m:l). For this level, a now rate of about 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 sample time would be: about 1 hour. 

2.2 This meth('d considers only fibers with a length to diameter ratio of 3 to or greater and a 
length greater th:an S micrometers. 

J. IlltmcROCcs 

In an atmosphere: lnown 10 co'ntain :lSbcstos. all particulates with a length !o diameter ratio of 3 
to I or greater. and :a kngth greater Ihln 5 micr"meters should. in the absence of O(hc:r information. 
be considered to be asbestos fibers "nd countcQ as such. 

•. PrecisiOtl and Ac'cunc) 

4.1 In the P.lst dl.'CJdc. there: ha\c :1pPCJred a numt:er o( Jrticles examining sources of variation 
, in the lSbe·,tos sampling and counting procedure. These inch:de: lynch et a!. (11.1), Weid
ner and A:. ~r (11.2). ConwlY and Holland (lUi. Lei<lel ar.d Busch (11.4). eeckett and 
Attfield (11.5). 3nd Rajhans and Br.lgg {I 1.6). The sources oC varialion will be discussed 
by SUgC1 in the membrlne filter evaluat:on procedure. 

4.2 Socuccs of Variatioa ill t~ Samp{iAc Process. These include variations in pump now nte, 
proximity pf Ihe rilter to the employee's body. and ti!ter locaiioo (left to right) in the em
ploycc\ br~athing zonc. 

4.2.1 Seclion 9.1 n:quirc:.s thaI the pel"'\On;.1 sampling pump be calibrated with sufficient 
xCU(.Jcy .. uch Ihll tnc 95% confidence limils on the ftow rate :are:!: 10%. This is 
cquilo"alc:nl 10 a coctflCicnt u( vari.ltion (CV) u( Joout 5%. Hcwcver. this CV makes 
J n"gligi~lc cunlrihution to Ihe 10'"'l CV (or the m:thod due to the relalively luge CV 
uf I:IC cuunling procedure. 

4.:!.2 Con .... a, JnJ HClllan<l (11.3) concluded tlut IXXilioning of Ihe niter caudte on the 
--(.':n:r (r~'g:1(Jing the J n~ular purl/OM o( Ihe tiller Jnd their proAimity 10 Ihe wearer) 
i ~ n. 0( J ~1~ni(jCJnl fJclClr in Jetermining the ti~r J i\tr;~t ion on lillen. 

·L!.J Wci\~ner .lnJ A}c:r (ll .:!1 cunduJ .. -d IhJI there i~ no Jppr .. -ciable Jifference between 
~aml'ks ':~'Ih:':h:J un either Ihe rig.ht ur left ~I(ks u( J breJthing lune or t-etween 
'Jml 'k, ':~llk.:;clI 'IJe.~y·~iJc. c\I>\.'Ci:llly ("Jr ~amrles with concentralions Ie! \ than 2.5 
fibi:" .:m '. 



4.3 s-.rc~ or V.riatioa in .he- Coun~iac rroc<'durc-

4 ,:1,1 Random varialion" exisl in Ihe filler ui:-Irihulioll ,'n :1 fillCf w~·J~I.· (inlr;,·",.:dgc vlti
.:It-iliIY), The induslrial hygiene liler;uur.:o has ~cl.·n c,.n\IJcrahk ,khale: in the lut 
:!O ye:w; 1:0nccrnin1! whclhcr ~Ir nOI Ihe di!>lrihUli,'n ,·r mlnCf.!1 U",I l'r a!>hcsHlC. ti~rs 
on a filter surface: is ad.:qualcly de~ribed hy :1 POI,,\on di~tflhutlon f'flIbabllity density 
(unclI"n, Lcidcl and Bu~h (II A.f (l1unu execllcnt ;I!;rccme:nl hl.-t""·c:en empirical 
error \':.ri:.nce: and theoretical variance calcul:lte:d (r,'m the a, .. umption of Poisson dis
tributcd true counts. They concluded that thcre: ""as not cxcessi\·" \'ariation among 
count fields (or a filter wedge and Ihat clumping of fibers (non-random coalescence) 
did not occur. 

".3.2 Variations exist in the fiber dis.. , :Jution on the.t0t31 filter surface (inter-wedge vari
ability) due to the random or non-random distribution o( fillers across the tOtal sur
face o( the tilt cr. This type o( variation is easily confused with intra-wcdge variation$... 
The count procedure does not require counting o( multi pic sectors of the filter. There 
may be significant differences between average counts for diffcr~nt \\.edges, or the fiber 
distribution variations (or the total filter surface may ~ greater than the variations of 
the Poisson distribution. If either of these occur experimentally. one must use the 
experimental variations to estimate the minimum pr~ision of the count procedure. 
The minimum precision is governed by the variations o( the fiber distribution on the 
toul surface o( the tilter. 
Conway and Holland (11.3) concluded the d;stribution of fibe~ on filters is not uni
(orm 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~ o( the tO(al filter mean). they describc:d the following relati.Jn (or the 
standard deviation of the total number o( fibers counted on a wedge (N) 

empirical s~N) = 1.6 (N)! ' : 

",,·here N is about 100. The Poi~s.on st3ndard devi3tion would bc: 

Poisson .. (N) = (N)I : 

Rajhans and Bragg (11.6) in Series [ of their study found significant variation between 
filter segments and rejected the Poisson distribution (or the to(a\ filter surface. How
ever. in Seria II o( their study. utilizinl variOO$ experimental modification" they rouod 
no significant variation between filter selments and no reason to reject the assumpti90 
o( Poisson distributed fiber counts.. 

4.3.3 Systematic variations due to ditfercnca between micros.::opcs ",'ere studied by Lcidcl 
and Busch (11.4). In their study using five different brands of microscopes. they found 
no signifie:1nc differences amClni ("ur. but the fifth gave counts apprnximatdy 45 * 
higher on the avcnge than the ()(her four. 

4.3.4 Variatioos due to differenca between counters should be examined at three levels: 
experienced counten occuionally countin~ experienced counters routinely countinc. 
and inexperienced lnc:w or untutOfcd) countcn. Lcidd and Busch (11.4) studied five 
experienced counlers. with one counting only occ~sionaJly. Th~rc wcre no slV\ificant 
differenccs among three 0{ the: counlen. but a founh wu 16~ lower Ihan the first 
three. The fifth. who occasionally counted. averag~ 27~ higher than the first Ihree. 
Conway anc Holland (11.3) uudicd thre<: e1pericnced CNnlen and !hrec inexperienced 
countcn. They found statistic~ly significant ditferef\Ccs belwecn the mem.~ oi bo<h lhe 
experienced and inclpcrienccd counters that typic~\Iy were in Ihc ra!lgc plus or minlU 
5 10 15'70 . They concluded that cxP"''';~c as a fiber counter is nO( a significant 
paramC'le( Jtfeclinll inlt"rrounfcr vuiatiolls. 
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ROljh:1ns and B(:lgg (I 1.61 ("und n,1 .;i~l\lti!'::101 J llf.:rcnc ..... am""t mC.1Ol ,I( rive c.'rcri~ 
cnc.:d COUlIlcn in Se(i~ ( or Iheir :o-IUJy. BUI in Ihe ir c:.udully !.:,lolr,·II.:d s.:cics 11. :In 
analy~ii o( \,";)(iancc :o-howcd )igOlri!.:anl ":lrialillos ~('''<:cn counlcrs lh;tl wo:r'" plus or 
minu~ I 10 1.'i'1-. 

4.).5 Variadon~ t'Clweo:n latlor:llll( io:~ In: m(~1 lildy Jue 10 syslemalic hi.ISCli and :Ire not 
Ol ~ignific;1.nt :lJJil i,'nal S(.urco: o( r;allduOl \·.lri;lli"n~. Any aJdilional. \'ariations are 
m~t likely duc: 10 differenccs in counling tc.:hnique. Bc:cleett and Attfield (II.S) ob
se(\ed Ihat standarJ counters improved jre.1lly aCler personal inslruction; als') new 
counlers. after inslruclion. Icnded to (5\wcom~n:'alc and gel exceedingly high counls. 
Addilionally. lhey (ound that counls (rom an cxper.ienccd laboratory that had not hOld 
con!act wuh "lhc:r l:ltlOrltori~ pcr(orminJ; tho: ~amc: an:1ly~is Yo'ere alo Ltr (rom Ihe 
stanJlrd "'alu~ as were the counlS hy ncw Cllunle~. 

4.4 Sourc~ o( vlri3lions t-<:twcen sampl~ taken at diff.:r.:nt times un \lne employee during one 
worle shift can affect Ihe c'pusure estim.1t.: (,'r that o:mpl'Iyec, Thl.'Se are primarily due to 
a) differences in exposure cl'ncentr;lIion~ during the: day. b) differences in location of the 
employee wilhin the plant. and c) differences in w\lr!c operation ~rformed by the employee 
during the d3Y, Thc:se sourCes o( "'ariation can be contr\llled by proper choice of sampling 
st~tegy. Refer to lcidel and Busch (11.7) 3nd .leidel. Busch. and lynch (11.8) (or an 
extended discussion of sampling strategies. Interd3Y temporal nri3tions can affect the ex
posure estimates obtained on different day~. Refer to lddel. Busch • .lnd Crouse (l1.9) for a 
discussion of this Iype of "·3r13Iion. 

4.5 Until recently. the: 1,,(31 codficic:nt of v:1fiat ion tCV (I fm the sampling and countin, proce
dure was best estimat .. -d (, .. 'm Ih~ worL or Con",a~' and Holland (11.31. The conclusions 
.of their stully indud .. -d: 

4.5.1 The precision of Iheir pfl~edure (or filte:-s n!'t cont;1.ininc ;,to abundance of ~ne 
rihers can he l."Stimaled by a c''I\:tfkic:nt "f "':lrialion IIf I b.29C-. This \'alue includes 
var; .Ition amontt ~ountc~ aod l'~er\'C\l inter:IClil.'n effl:":s, 

4.5.2 The accuracy l'( Ihe prllCedure f\lr similar filters may be estimated (or a l00-fibcr 
coulll by a cl'Cffici~nt o( \'arialiQn of ~ I.~cr. This assumes th3t the contribution 
of the overall \ ariance (rom the nonuniform liber distribution is additive, 

4.5.3 A high ~rcentagc: o( \'ery fine nbc:" on the: filter can signific3ntly a(fect th.· standard 
deviation and confidc:ncc: limits (ur counts by diffe(cnt counters. After combining 
"an ltions in fiber concentr3tion'i over the entire filter \'. ith those for different · counte~, 
it was concluded: 

.. , For filters with 3 low con.:entralion \If fine fibers. the coefficient o( variation 
is o: .. ti0l3lcll at ! I % and the 95 t:( cl'nfido:nce interval is :: "3 % . 

b. For nlters with Ol high con.:entration .... f finc fibc:~. the cc<fficient o( ,,·uialio.n 
is estimated II !Sc( and the q~1( coofillcncc intcn·aJ is :: .50%. 

Lyn.:~. Kr,.novclcr. :lnu Leiuel lll . 11 ha\'c al:'<.1 rCJlorted on \'uiuions o( the method. 
The·, 111lrabtlC.l,ah'r~ .. audy utilized tl\.: dala ((\'01 a Iar"e numl:-'" uf dust -:ounts made 
by <:iffcrcot mett\("h hy c:'{pcricn.: .. 'lI clIunto:" ,,\'cr :.a period o( years in an cpidemiologic 
uud~ (I( lhe :':,~II'" Pfl'Jucts inJu:,try. They !.:I\O.:lud ... -d Ihat the :o-landard dc"iation of 
C\Junl~ ,.r 111-.:" I.'n~.:r Ih:ln ~ miCrunk:lC('(. 110 nlcnthr:1n.: I1lto:n cuulJ he CSlimOlted 
(wm the rd:lllun . f :- I "I~ .... , . Thu, (." c,'unl, ,,( :1t-..lul lOtI rit-<:r~. Ihe cClCffici""01 o( 
variali"n ':"uld hoc "llIn:II .. -d .11 I~'ut I~. ~ ,:. :lnu lhe: 9~ r; ':lln:lLlcncc IImils at :: 
JU.·V"r. Thc.;c \.1lu ... , arc I,' ....... ' Ih.II' (he \ ;llu" rq".rtru by Cl'OW:lY :lnLl H\llllnd 
I I I. '\ 
Rc.: .. . .,:I). Ih.: khn . .. \t.lIl\ilk (""rrx'r;IIII'n ..:"nJ·J':I .. ·J .1n in .. huu~ in\· ..... lil:.3tiun u( lhe 
.l, lx'.I,' .. cuunl m';lhl-u (II 1111 . Th.: .:uJ~ J:lI:l (,·.II:un,"t.l Ivlal tit>c:r CllunlS (or o\cr 
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IUO tiller~ wllh ':..I.:h liller c,'unlcJ ,,~ Iw,1 hI li\'c ~'\lunlC:f~ , Fr"01 Ihe: J"hn~-M~n'lillc 
d:IIJ, /':IOSI{ c::kul:ll,'d ',\.:'( 100 "~lil\l ,II,,~ , .{ Ih,' e:"UIII C\' {,.r III,' 1II~· th.,.j (11,111. 
The !'o:IOSH CV .::-IIOI:IIe:,o induJe:J r.\IIJ"nt \II11 ,ltill,' r \'.Ir i.lli,." ... :111.1 inkn;uwu('f 
v:lriations. bUI JiJ n"1 incluJe: ran,I" 11I pump n'll4 rate \"ar i .Jlilln~ , II ..... :t~ (llUnd IIlat 
the counl codfieie:nt .If \':tri:uiun (all ranJ"m \3riati"n~ e .. ecpt (M pump VJriltiOltl) 
WJS a (unctiun ,.( the tut:ll filler CllUftt. NIOSH then included .1 CV o( 0 .05 (or ran
dl'm pump \";Ir i:lt iuns hee Sc~tion' Q.I) in thl' ("V-estimatur cquation to o~ain , 
CV r(:!>timat"r . Thc CV r-cstim.ltor line is plolted llO Figure J (or tutJI fiber counts in 
the range 10 tu IIX) fi~rs. Or the (llll"winG cqu:Jtiun c:ln be u~d: 

CV'r = [antilogl .. ( -0.215 - O.:!03 (\llg, .. FB)) + 0.0025 F 
wh .• FB is total fiber count as di~usscd in Section 10. 
Figure 3 dem(ln~tratcs that (or .1 tot:ll fit-cr counl llf 100. the ~t CV'r is attainable with 
the appropri.lte ~.lmpling times given in 8. 1.:1 :lnJ the count rules in 8.3.9. What 
making decisions rqardin~ compliance with the OSHA Jsbcstos el.posure standards ill 
29 CFR 1910.1001. thc 5t.ltilitic.lI proceJur~ gi\'en in Leidcl et al. (11.11) should be 
(ollow<d. The procedurl."lI .lre b:1sed (In slatistical theory :lnd :ls~umptions given in 
References I 1.1 1. 11.1 J . 
Because o( the: p<lS,oibility 0(. !>ystematic l1ia~s due to differences between microscopes. 
counters. Jnd 11t-.lratorics as discussed above. it is strongly recommended that any 
l:lborJtory cuunting JSbcst~ shuuld ranici'p:ue in an interlaboratory quality control 
progr:lm that indudl.'S the count in!! o( SI.lnuard refcrence filters. "P.Iese standard filtcn 
arc avail:lble (r(lnl NIOSH through Iho: Proficicncy An:tlytical T l.'Sting (PAn Pro
gram. The PAT ProGram u; u~d hy the American IndustriJI H~giene Associatioa 
(AIHA) as pan o( its Laboratory Accreditation Program. Each bboralory's quality 
control program must include pr(\Il.'Cul> (or routinel) 3djusting and calibrating samplin, 
and counting equipment plu~ training Jnd e· .. alu.ltion programs (or counters. 

s. AduaCa&C'S and Oisadwant~ of lhe !'t1dhod 

5.1 The method is intended to gi\e an inJe.\ o( cmpIQ)'ee el.pu~ure to airborne asbestos fibers 
o( specified dimensional charactcristics. 

5.2 It is not meant to count all a~tx.'Stos fibers in all size r:lnges or to differentiate asb~tos , (rom 
()(her fibrous p;tniculatcs. 

o · 

6. Apparatus 

6.1 Sampling Equipment 

The pcrson;lI S.lmplin~ l.~uipnl..:nt train c(\n~i ~b 01 I) personal \ampling pump. 1) toJbin&. 
3) clothing ~pring clip. 4) tubing-ta-field monilor metal ad:Jptor. and 5) fic:ld monitor (filter 
and holder). 

6,1.1 Personal Sampling Pump. Tho: pump OIU. ... t ~ c:.&pabk o( ~m(lling at '1 .0 to ! .S Cters 
per minutc (/pm) again" a till .... r.:~ i~lal";e lIe 7.~ inchcs ll( .... ater (I.~ cm Hgl for 8 
continuous houf5 on a (ully ehargl.-d hattery. 

6 . 1.1 Tubing. Labor:llory tubing such a< rut-t-.c:r (lr p,""lic with t'-mm hclre OInd ;lhout 100 
cm length. 

6.1.3 Clothing Spring Clip. The clip attach~ lhc ruhbcr tubing to the lapel or shin ot the 
individual bc:inll monilored. 

6.1.4 Tubina-ta-ficld Monilor AJ~plor. A short mC1al ad~ptor with ridges on one end to 
~rip thc inSide o( the tubin~ The other end i~ designed (or 1 prcuure fit into the 
field monilor. 

6 . 1.~ Field MlIr " 'r (Filler and Holder). The only field monilor currently comidered 
acccptabk by NIOSH ;- m:lnur;U:lureJ h)' Ihe Mlllip(lfe Curpor<lli~\f1. f;,..: unit cun-
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sasU or I) a thr..:e ~ec,ion \tyrcne pl:astic ca~ designated Millipore Ae:~1 ~onitor 
C;uc. 2) a ) 7 ·mm diamct..:r t"13in whitc ..:cllul~ ester membrane: filter designated 
~Iillipore AA Cp'or..: SilO: ur U.S micUlOlcicrl. J) a ,urpon pad. anJ 4) plastic 
scaling C:lpS. tr a l:aq;e num~r or s:ui'plcs arc tu he taL:.:n. it may bo leu ("lpensive 
to rcus<: the pl:l!-tic:: ';:l.~e:.. Grc;1t care must be: t;1ken in the cleaning and rea.uembly 
proceu. The outsidc mating ~Urr3CI."S "f the field ml.lnitllr~ may be covered with 3 

"shrink-fit" b3nd til pfllviJc pnlfX'r ~c:alinc :lnJ a writing surface for nIter iJentifica
ti,'n. 

6.2 Opcical .:quip~at and Microscope fCAfuf'O 

6.2 I Microscope body with binocular hCld. 

6.2."2 lOX Huygenian eycpil.'Ccs arc recommcnJed. Other eyepieces can be: substituted if 
nccess.ary. Wide field eyepieces C;1O be: u~; however. wide field eyepieces oay 
yield a count field are:l less than O.OOJ mm% with the Porton reticle. This IS ; ot 
'I .... :iys desirablc from the )taoopc.lint nf oht:lining optimum sampling times (sec Sec
tion 8.l.3). If wide fidd eyepieces :lre u~ed. it is preferable to u~ (he Pattersc.a 
Glube and Circle rcticle to ob«:lin a bq;cr cuunt field are~ 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.2.7 
6.2.8 

Koehler illumination fpreferably huilt· in with provisions for adjusting lig,.: intensity). 

A Porton reticle is recnmmendcd. Others ~uch as the Patterson Globe: and Circle 
an be substituted. 

Mech:lnical stage. 

Phas<:-Contrast condcnl'Cr with a numerical :lP'=rturc (N.A.I equal til or greater than 
the N.A. of the Ilbjecti\e. 

4()..45X ph:l~ contrast achromatic ub~"Cti\'e (N.A. 0.65 to 0.15). 

Ph:h.:·ring c~ntcring td\."SCopc or Bcrtr:lnJ kns. 

6.2.9 Grecn or blue filter . • e rl."Commended by micro-..copc manufacturer. 

6.2.10 Stage microrn.:ter ..... ith 0.0 I mm ~ubdi\'i~i,'ns. 

6.1.11 For general guid;1nce ,In ph:l~ contr:a:.t mi.:roscopy. consult Needham (I 1.12\ Clark 
(11.15) and ~fcCronc (11.1 -') . 

6.3 Flita' MouDtinc Equipment. ~xpcricnce has .. ho ..... n that certain equipment is u~ful fOC' 
efficient ~mple mounti'0E: Thc (ollllwing itcm~ arc r~ommended (or extracting and lTlOunt
i", a portion o( the filter (or counting. 

6.3.1 Micl'lSCopc slides. 1.5 tty 1.5 Cm gl:1 .... , slides ;lre most commonly used. ~mple 
numhcr. data. initials. o:tc .• can be cun\o.:niently written o.n a frosted end slide. 

6.3.2 Cover SliPL Cover dips arc a necesury part o( the slide mount and optic.:l1 \}"Stem. 
The ~hapc should be Jppropri:lte for Ihe "izc of the filter wedge. The <lppropriate covet 
slip c:pcnds upon the objective 10 he uscJ. Ordinarily. objecti\'es lre opticah~' cor
rected fO( a III! i (0. 1 7 milli:lIeterl thicknl. ... s cover slip. Improper cover Klass thidc
nc:u will ddr3Ct (rllm the fin.11 image qU:llity. 

6.3.3 Scalpel. A scJ.lpel is needed to cut l'ut a ponion o( the filter to be: eumincd. A num
ber·ten curved blldc scalpel is recommended. 

6.3.4 Tweezers. A pJ.ir o( fine·lipped t ..... cezers is used to remove Ihe membrane F.ller slice 
from the field mvnltor <lnd pl<lcC it upon Ihe slide. 

6.3.5 lem Tiuue. To insure c1e.lnlineu. a lint·(ree tinue i~ recommended. This ~iuue 
should also be used CN .... aping mcunting tools lnd for clc.<1ning dides and cove: slips. 

6 .3.6 GIns R<><i. A firc ' p<'I' ihed ttllu rod m:JY I-te used to spread the mountin& \.Vlution 
un Iho: o.loJc. 



6.3.7 Whc:lhm 8:llum B~'IIIc . This s(>CCl.11 gl:l\s c(lnIJi'll"r ha!> a CIJ.Ss top which Pfnocac, 
cont3mlnJtion o( thc mounting soluti"n. A gIJ~" h\o.l i~ included (or dispcnsilll l.\c 
soluli(ln 

7. R~cnl" 

Chemi(,t1lO )hould .be reagent ~ade'. (rec fronl particle .. and coll'r, Nn(ormtng to the spcci6cuions 
o( the Commillee (In Analytical RCJcent .. o( the American Chemical Suciety. where such 'PCci!. 
cations Jre ;1\':1IIal111:. 

7.1 Dimethyl phthalate 

7.~ Dicth) I \.':<3late 

A"'oid gelling the mounting solution on the sk.in. WJ~h sk.in promptl~ .... ·ith soar and Wiler i( Ikia 
contact occurs. 

8. Procedure 

8.1 Sampling 

8.1.1 General Information 
GUidelines (or the mllnitorinJ; o( empll'Ycc eltPl.').ur~ tl" indu~trial atmospheres are 
gi\-en in Rc:Cerence I 1.8~ The FedcrJI rcquirem':nl~ for monitoring employee expo
sure to air~rne a!o~stos arc (ound in ~9 CFR 1910. 100 I. 

B.I.::! Mountin~ the Sampling. Pump on the Wor~er 

Fa~ten thc samrling pump to the work.er's bdt and :~!Oten Ihe field monitor to the 
lape'l l'r !ohin front (as close 10 Ihc brcalhin[: zone as is pn.cticall. Remove: tbe toP 
cowe o( thc plaslic mllnitor, Ihen in"'en the monitor making cen:lin the exposed 
filte'r is (acing do ..... n ..... ard. Turn Ihe pump on and adjust 10 the calibntc:d ftcw rate 
(1.0 '" :!.~ Ipm). R"curd Ihe (oll" ..... ing infl,rmation in a logbook... 

I. Filtcr numhc:r 

2. Pump start time and date 

3. Flo"'" rat~ 

4. SlIbjC\:t's n;lmc and job litk 

5. Typ<= o( opcralil1n or pr(ll;~s 

ti. Ventilation conlh,ls and is thc ..... ork..er we:J.ring a respintor apprllvcd (or asbal.o&! 

The pump should be checlcd periodically durin\: Ihe ~mpling period (oc proper opec
alion and fillW ralc. 

8. 1.3 Optimum Samplin~ Times 
The rcquircmenl (or the minimum count o( 100 fibers or ~O fields in 8.3.9 WId 

dc .. :rmined to be Ihe best compromise to 3chie"'e adcquate precision (or the airbonw: 
tibc=r cstim:llc and rc~.,anablc countin&: times. An oplimum fihc:r d,-:uity o( about 
I III 5 fibc=rs per microscope count field is recommended. To cstinute appropciat.c: 
S:lmrlin~ times (or (ca~iblc countinl: Jnc..l "p<imal countini- one mu~ consider the 
(alk' ..... ing can~1 r:linl~: 

I. Olicn>i.Cupc counl tidd 3rC:l (gcnerJlly (UX13 t(l 0 .000 mm;, 

... p<1mp Ilow (;lte: (Iypic:lIly 2.S Ipm m3Ximum) 

3. l\o:rll!!e lirhorne tiber conce:nlrltil'n1: 

.t ("II01in~ ruk rlnge (l( :W to 100 ti~ld~ 

~ .,Jcqu:llc titter d~'n~ily Il\ ul'otain 3 minimum count U( IU fibers in 100 tidds... wild 
i, Ihe 1c':I~1 I~I(~I liner clIunt that yid~s 3n acceptahle count prccisioo 

tt 1l:1.:1..!!f<'UIIJ :Iir".rn\.' pan iculall' k\ds Ih:.lt c:.In rc:-dul'c Ihc ':"unl precisi(''' <1uc to 
.In "~~lIrin~ uf fih.:r, ,In Ihc I1lkr '"'J(f:\cc: 



(" 

mounling solulion o( Section 1l . ~ . 1 sh\.luld ~Isu be almined (or contlmin~tion and/or 
crystal ~r.I'" th. 

f< . I ." Shipping 
The field monllnt) in which Ihl: sampl~ lrc collecled sh,~uld t>c \hipped in a "eid 
cc..'ntalncr wilh suffi.:ient plclcing ~erill 1(' rrC'venl crulohing. 

. R. 1.1 ~uOlbcr~.;( Sample~ . 

\\"h.:-n ~'mpl i nl= (,Ir Iho: Feder;,1 ceIling siandard ,,( 10 fihcr~ (>:'il'ml cm'. (2q CFR 
191U. IO(lJjbl 01. dfeCli\'c July 1. 1972). only (lne ~ample (15 minutes muimum 
duralionl is ncc~sary. Ihcorelically. Howe\er. sever31 samples should be: laken dur. 
ing expeclcd pcrioJs o( peak. air concentrations 10 allow (or delection o( gross sam
pling or counting errors. 
When sampling (or delerminall\.ln l1( noncompliance wilh Ihe Federal 8-hour 1WA 
slandard o( 2 fibc~ (>~I'm) cm:'. (~Q CFR 1910.IOOl(bl C!l). llne should conlm. 
uously !oample as large .. portion o( the w(lrk. day as is kasible (or airborne COOCcn
((alions of about 2 10 10 tib.:n 'cm '. Howe\·er. (or I lower ~itbomt concentratioa 
such as 0.5 fiber em'" one sample might require'" 10 8 hours sampling time in order 
to gel the proper filler fiber densily (Section 8.I.Jl. For thi~ situ:uion. the I-hour 
TW A exposurc \A.·ould be determined (n'm (Inc R-hour or two 4-hour samples as Ip
propriale. 

8.2 Sample Prep:uatioa 

8.2.1 Preparation o( ~founting Solution 

A vcf)-' important part o( the sampJ.:: evaluation is the mounting process. This proc
ess iO\ol\'cs a special mounting medium o( rr~rihcd \·i~osiIY. The proper viscosity 
is important in order tll eXpeditc tiller di!o~'I\'ing lnd ~Iill minimize j'article migratiOCl. 
A(I.:r the s;lmple h~~ been mounted. an elap!oC'd time l,f approximatcly siltty minutes 
i~ necd.:d hcCc.re (hC' sample i~ ready (,'r e\'alu:uion. 
C,'mbine (he dimcth~1 phth:1la:e and die(hyl (lltalate in a ,1ne 10 one ratio by volume 
and ('<'ur inlo a Whealon hal~m ~'ltk. Add :lrpro:timaIC'ly 0.U5 (:= O.ODS) grams 
l'( n.:w mc:mbrane filler per mill iliter (l( ~l'luti,'n to reach Ihe necessary \·iscosity. TM 
mi:tture mU$t be: !>tirred periooically untillhe filler~ ha\'e d is~lved :lnd a homogeneous 
mixture is (ormed. The normal !ohdf li(e o( til< mounlin~ solution is about wee 
monlh~. TwenlY mill ililers of mounting SCllulion will prepare approxim;udy 300 
sampl~. 

8.2.2 Sample Mounting 

Cleanliness is impCIrtant! A diny \A.·orL:ing area may result in sample eontamin.atiOCl 
and erroneous ' counts. The (ullowing ste~ should be (ollowed when mounting J sample. 

I . Clean Ihe slid~ and CO\'er slips wilh lens tissue. uy e~ch slide uown OQ I c1c:1Jl 
surface with Ihe (rosted end up. II is :1 CoCld practice 10 rest ooe edge at tbt 
cu';~r slip on the slide and the othcr edge on the worL:ing surface. By doiq th.i$. 
you keep (he bollc..'m surlxc (Ihe one which conlacts the filterl (rom bc:cocniDC 
conlaminaled. 

, Wipe JII Ihe m(\unl i n~ H\QI~ clcJn \I,'ilh Icm t i s~uc :lnd rl<lce them on J clan surfacx 
huch J<, len~ ti~\ucl . All lools ~houlJ b.: Wiped clean rri~'r to mOllnting cKh sampLc.. 

3. U~jn~ (hC' !;b:>:> (oJ suppl icJ ",ilh lhe ...... hC'"JlUn "'31~Jm 00c11e. apply .. drop 01 
muunl ' n~ ,>(.Iullun (\nto Ih~ cenler ~.( the slide II m3~ be nC"C~ry to adj~ the 
4u:lnllly o( ".lull,'n \4.1 thaI arta Ihe c,wcr s:ip has Ixen .placed 00 top'. the wl\r 
l ion nlC'Oll<i unl) ,h~htly hey,'nJ I~.· f\ll~r !"t..unaJary. tr Ih~ qu;&nlily i~ vater tJwI 
Ihl~ . p:Arllclc ~1!;rJII,'n m:Ay OCCUI . 



4. U~in, ;another glass rod. spread the mounting mcJi;1 into a triJngular shJpc. The 
sue of this triangJe shoulJ coinciJe with the Jimension of the filter wc-d&e. 

S. Separate th : liddle anJ boctom s.,·.:tions of the fielJ monitor cue: to expose the 
filter. Cut a trilngul3r wedge from the center to the edge o( the filter using th: 
scalpel. The ,ize of the wedge shouJd approximate one-eighth of the filter surface. 
The filter can be: liery carefully rcmo\c:t.I (rom the cusette for cutting. but this 
should cnly be done with great care. 

6. Grup the filter wedge with the Iwcczcn on the perimeter of the filter which was 
clamped between the monitor cue sections. Do not louch the filter with your 
fingers. Place the wedge. sample side up.. upon the mounting mC'l.lium. 

7. Pick up a clean caller slip with tweeters and carefully place it on Ihe filter wedge. 
Once this contact has been made. do ao( rqtosition tbe rovu slip. 

8. ubcl the slide with the sample numbe:r and current date before proceeding 10 the 
next filttr. On tht' bottom (backside) of the slide. trace the perim~:er of the filter 
wedge with a felt tip marking pen. This will enable the counter. after the filte. 
bas become: Iransparenl. 1.0 suy within Ihe filter perimeter when counting. 

9. The sarr.ple should become transparent within fifteen minutes. If tbe filter appears 
cloudy. :t may be necessary to press very lightly on the cover slip. This is rarely 
necessary: however. count in, should not be started until aD hour after the mount
ing. This allows the micrIXCopic texture: of the filter to become invisible 10 micro
scope: ... i: .... ing. 

10. Discard the'sample mo.:nt :tCter IWo days it it has nO( been counted. Crystals 
appe:arin~ similar to asbest~ fibers may begin to grow at the: mounting media 'air 
interfaCe>. They sddl.'m prescnt any problems if the slide is eumined before two 
days. (n any casc. st:\)' a\\'ay from Ihe filter's edges ""hen counting and siting. 

Coaatilll of Fibers 

~.3.1 Ptace the sl'de: on the mechanical ~tage "f the microscope: and posilion Ihe center of 
the: wedge under the objccti"e lens and focus upon the sample. Scart counting from 
one el'd of 'he ""edge and progress along a radial line to the other end (count in 
either direction from perimeter to wedge tip). Random fields arc selected. without 
looking into tbe eyepicces. by slightl!' adllancing the: slide in one direction with the 
mechanical stage .:ontrol. 

1.3.2 It is esscntbl tu continually scan ol;er a ran,e of focal planes (ienerally the' upper 
(0 to I S micrometers of the filter surface) with the fine (ocus control during exh 
field count. This is cspecially ncccss:lry for as~Ol fibers due .to the:ir impaction 
into the fil"r matrix. 

!.J.J On most airborne s3mplC1. asbestos fit:eC'i will geneully ha'<e fiber diameters le!s than 
one micromc=ter. Therefore. it is neccssary to lOOK c.1rcfully for bint fiber ima~CL 

1.3.4 Regularly check phase rinz ali&nment. 
I.J.S When a.n a"lomcnte c· LU of nuteri;al) covers a significant portion of the field of 

view (approx I '6 or greater) reject the tleld and select OUlO(her. (00 nO( include 
it in the number of fields counted.) However. report the: fact as it may h.lve meaninz 
0f1 othc=r dlta collC\:ti .. 'n. 

1.3.6 BundlC1 of rlbc=rs JU .:(\unlcJ 1.<; I.'ne tiber unlc:u both ends or (he fiber cw be 
c1c:uly rc:sohed. 

8.1.7 Count only titers wllh J kngth tu ..... illth r.ltio grc:llc=r than or cqu:lI to J : I. 
8.1.8 Count ,'nly ribe~ .. '~rC=:'Ic:r th3n 5 I:licrometers in length. Ilk as 3CCUr:lt.: :1! ~~ible 

in ~ccptin~ fibers nC:3r !his l::n\,1h.1 ~fc;a\ure curved tibers 3\on, the curve to C\ti
(tatc (he toul kn~th. 



( 
R.J 9 Counl :I~ mlO), field) ;tS o.:c:~ry lu ~ld.J :1 1"1.11 ~"uOI "I .11 k :I-1 100 tit-.:rs. Ex

ecpl ion~. ~) C"uOI :II ica~1 :!(l tidJ:- CH'U If ~"II ~"'1I1\1 IIh're Ih.ln 11111 II "-.·r_: .10,1 III ~Iop 
al I 00 ficld~ eveo if you havcn'l re:J.:hl·J 1110 li"'r-

R.J \(I Fur tiber:. Ih.ll «.:ros~ eilher one ur Iwu ,iJ .. ~ ur Ihl' ,:.'uOllns tidJ . Ih~' fllllC'winS pro
ceJure i~ u~cd III unla;" a represenl:ui\'c cuun\. 
COUNT ~ny tib.:r grealer than 5 micromcler~ in knSlh. Ihal hc~ enl.rcly within the 
C(lunlin& arca . COUNT lS "111 fi~r" Jn~ tih.:r ",uh only llnl' o:nd Iyin~ "'ilhin the 
countin& area. 00 NOT COUNT any fiber cros~ing any tw .. , sldo:~. 
Rej«t anc! du not count all olher fibers. Rdo:r to Figures 5 Ihrou~h 10. I'ote that L'le 
fibers in Fi&urcs 5 Ihrough I 0 U~ IW( ~prcnntlri~~ of the appe:1fance of most u
bestos fibers. Most fibe~ tuve a very fainl ima~e. 

9. CalibratiOti and Sta.oduds 

·9.1 SampliaC Traia C.ibratioa 
The accurate C4libration of the sampling pump i~ o:~senlial to the correct c3lculalion of the 
air volume sampled. The fro:quency of calibr:llillr\ i, de('\:nden: l'n Ihe: u:.e. Clre. and hand
ling to which the pump is subjected. Pumps must be rccalibraled if Ih-=y ha,,'e just been 
repaired, misu~d, or received from the manufacturer. If the (lump recci\cs hard usage, more 
frequent calibralion may be necess;1cy. Ordinarily. pum~ :-houlJ ~ cllibr:ued in the labora
tory both before they arc used in the field :lnd Jfter they hJ\e ~en used 1'.1 cl,lIcct a large 
number of fic:ld samples. 
The accuracy of calibration is dcpendent upon the type l,r im.tru~o:nt u!-e:d lS a refereace. 
The choice of a calibrJtion instrumenl will depend IarSdy l'n ",here Iho: cllibrJlilln is per
formed. For labor-llory tc::'iling. a I-liler burel u~ed JS a SOJp bubble rI"", meIer or wel-tcsl 
meter is rC'Commend .. -d. Olher standard c3libralin~ inlolrumCnls. ~uch a~ :l ~pirl'meler. Mar
riott's boule. or dry gu mder can be used. The calibr:lli.'n ~huuld ~ l,f ~uffici('nt preci~i()(l 

thaI Ihe 95~ Cllllfidcnce limits on the: now rale: arl! ~ IOcy. (95'(- (I( Ihe ftow r.llCS will 
(all within == IO'ff of the c:llibr;&led value). 
Instructions (or c:llibral:on with the soap bubble !to ... metcr (:l\lo"'. Thc samplin;; traia used 
(pump. hose, filler C:lSselle) in Ihe: pump c:llibnlil'n ~hou"J be tt,C lo:lme lS Ihe: one used in 
Ihe field. 

9.1.1 Check. the "'ollage of the: pump b:Ulery wilh a vollm«.:ler both wilh Ihe pump off md 
while it is opcraling to assure adequate "ullage (or ealibnlion. If necessary, c:huCC 
the banery 10 manufacturer's spcciticatioos. 

9.1.2 Fill a beaker with 10 ml of soap solution. 

9.1.3 Connect the filler cas selle inlet to Ihe top of the buret wilh a \c:ngth o( hose. 

9.1.4 Turn the pump on and moisten the inside of Ihe soap bubble meIer by immersin, the 
open end of the buret inlo the soap solulion and drawing bubbles up Ihe inside of the 
buret. Perform Ihis luk unlil Ihe bubbks arc able 10 Iravel Ihe c:nlire length of tl.<c 
buret wilhout brc:1k.ing. 

9.1 .5 Adjusl Ihe: pump rO(amcter 10 pruvid.: a ftclo\." bclwe.:n I . ~ 1(' 2.5 Ipm. 

9.1 .6 Wilh a water m:.nomeler. check Ihal !he prcs~ure dwp l('rlKS Ihe fil!o:r is less tha.a 
I J inches .,f walc:r (about I inch uf r.1<:rcury) . 

9.1. 7 :i1:U1 a soap hubble up lhe huret and r.1l':I:.llrc Ihe lim.: it I:JL.(.'S (,'r Ihe bubble 10 tnvd 
a minimum "lllume lIr I liler. 

9.1 .8 Rt:r<=at Ihe pnlCcJure in 9.1 .7 al ka:.1 Ihrt:.: I;m~ ..... ah' rJfC: l!l.: rc~ults. lnd ca/cualc 
Ihe .:~Iibra(ed fluw ralc by Jividinf 111.: ""I urn.: Ira, (IeJ b~ Iht: !-4.Iap bubble by rbc 
e:i.ll'\Cd lime. If Ihe: range belwCC:l Iho: hit!hol anJ 1t''''~1 of Ihe Ihree: now nICS ~ 
grc;]lcr Ihan about \.1.13 Ipm. Inen Ih.: c:lljtonli~\n \ .... uIJ be r.:pealed \ince il U likdy 
Ih:ll Ih.: prC'\:j,i,'n is no( aJcqu;lte. • 
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~.9 Dat~ required (or the calibr:uion include [he: \"Iume m':-:hurcd. cl.lpsc:d time pre:Hure 
drop. air temper:llure. a[mthphe:ri.: rr~'s",ure (or d':-\:I[j,'nl. (lump sC'C1:11 numt'Cr. u:llc. 
and name of pers~' n pc:rrorming the: c:llihratilln. 

~*-l.IO CorreClion~ [0 the ftow rate fl.r pum!" .. ·ith wume:[efli may be nec.:ssary if the: pres
... r."" 

. sure (elevatiun) or h:mpcr:lture: wher.: the ~mpl~ arc collected (a.:tual fto~' rate) 
differs signilieantly from that where the: ol:Ilihr;uil'n W:l~ perfurmc:d (indicate~ fto~' rate). 
Actual ftow rates at time of Qmpling niay he: calcul:lIed fllr a linear ~calc rotameter by 
using the (ollowing l.orrcction formula: 

o .., .. ~ "'" 0 .owIicMcd ~ P ... w~ 
P cal 

where both prc:s.sure (P) Uld temperature iT) are in a!>solUle unils iuch u: 

psi a = psig + 14.7 
de, Rankin = deg Fahrenheit + 460 
deg Kelvin = deg Celsius + 273 

tt:~SdlIp 
'''~l Porton Reticle and the Countinc Fidd 
~ asbeslos fiber count procedure coolii~ts o( comparing fiber length to the diam
eters of calibrated circles o( :1 Porton· reliclc. and counling a/l fibers greater than 
S ~ n'crometers in length lying wilhin a given counting field area. The Pon",n reticle 
is a g\a~s plate inscribc:d with :l ~erit-c o( .:'i;ck~ :lnd rcctangles. The IcCt h:lI( l'( In.: 
reticle is divided into si.' rcclanglc:li cunstituting lhe counting field. The counlin~ rield 
is illustr.ued in FigurC1 5 through 10 . 

. ,.2.2 PfaCt.;.lent in Eyepiece 
The Parton reticle is pl.&C:cU in~ide th.: Huge:nian .:ye:pi\.,;e where it rests on :he field
limiting diaphragm. If other types IJ( eycpi\."CI."S arc: used. it may be n~C'sacy 10 insert 
a counting c(·lbr (or retaining the retid.:. The r.:ticle should always be k-=pt c/can .· 
since dirt on the reticle is in (ocus and CllUld .:,.mplicatc the countill~ af\d sizing 
process. 

:'~3 SUge Micromeler 
The Porton relic:(; cannol he: u!>ed fOf .:ounttng until il halo been properly calibr31ed 
with a stage micrometer. Most stage micwmet.:r \Cales ue approximately two 
millimeters long and arc divided intCl uniB of ,'ne-hundredth o( a millimeter. (ten 
micrometers). 

1l.4 Microscope Adjustm.:nt 
When adjusting the: mi.:rlhCupc. (llllow the manubcturcr'~ instructions ;"'hi1e r·b<ervin~ 
the (ol/owing guideline'>. 

I. The light source image m'.J. .. t tx: in (OCUl. and centered on the condenser I:":S or 
wnulu diaphragm. 

2. '11\1: particulate m:.IIcrial tu be eX:Jmin.:J ml&.,' be in focus. 

3. The illuminator field iris mUlot tx: in (oel&. ... cen[ercU on t'le sample. Jnd opened only 
10 the point I4'he:c [he field o( \":.:w i, illuminateu. 

4. The ph~ rings (annu/Jr diaphragm and .,h;ue:-~hl([ing clement.) m~( be .:on
centric. 

t~.s Parton Reticle Calibratilln Pfl'Cruurc: 
Each c:yepiC\:c-ubjecti\c-rct..:Jc combinatit'n .. 'n the microscope mUit be cllibr~ted. 

Shuuld wy o( the three be chlngcd (disas".:mbly. rcplxemc:nt. loom ldiu~tmcnt. C[c.). 
the combinati,ln must be (('calihr:ued. C Jlinrl[ion may chlngc if intc:rpupillu) dis-
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10. C akul.tioas 

t;lnce i) ch:lngeJ . F\.( pr.'!A'( 1:.I1.1.(:.II<'n, tit .. ' ("" ... ",' 11\1: (,( .. )(:.:.1llr .. ' ~h,.ulJ t....- ( .. ollU'llfod 
c1,t\c1y, 

Wilh a lOX u~j",cl i \C.' in pbcc, place the )\;lge mierumeler un the (1lcchaltiQJ 
~1:lFI.', (, .... u .. the mill'OI,"'ler ,~ .. Ic, ;mu "'I.'ntl.'r th ... im:l~I.', c. 'h:ln~c Il1 Ihe 4(1·~5X objec
ti\'\.' .lnJ .,Jju,1 the liN nlillimet .. 'r ~;tlc .. Ii\·i,i,.n tel c,lin.:,ue \10 ith the left bvunduy ol 
the 1',.rt"1\ h:I.'I:,"~Ic, M"':I,ur ... th,' ui'I:';':': h.:t\l,' .. '':11 lit ... ktt :111.1 eltreme right bound. 
:Iric) of the I'orton rcctap~k, e,tilll:!lin!: all) p.'rri,'n ,.f the tin;,1 ui,'i)iun, Thil me,," 
urement repr~en(s :!OO L unit~, The reclan!;le i~ 100 L unit~ on the short vmica! 
dimension, The calcul:\led "L" i, in,;ertl'd inlo the f .. 'rmula 0 = LC!:<)": where "N'" 
is the circle number (indicated on th .. ' , .. ·ticld Jnd "0- is the circle diameter, S~ 
tbe circle diameter~ \'ar)' lo!,;arithmie:llly. every other circle doublCl in diameter. For 
example. circle number three is twice the di;IOlcte:r of number olle: number four is ~ 
the dilmeter of number tWll, WhC'n the circle !>izes ha\'c ~en determined. the couD(
ing tield area which cun~ i~ts ,If Ihe left )i~ sm~lI.:r rcct.ln~lcs c~n toe calculated from 
the relation 10,000 l ':, This e(\mpletCli the reticle ealibr:uion fl\( this specific objc:c
tive-<:ycriccc-reticle e,'mhination, 

Example (or Porton Reticle 

The followinr calibr:uion was ,,!luincJ for l pair of lOX Huygenian eyepieces and • 
43X objective: 

200 L = 0,148 mm = 148 micr"mete~ 

100 L = 0,074 mm = 7~ mic((lmete~ 

One L-unit = 0.74 micrometers 

Thus Circle NI has :l diJmeter 0 = L(~':)' ': = O.H(~I)1 : = n.74 (lAI·n = I.OS 
micrometcrs. 
Then our circle di:1ml.·tcr calibr:uion t:lbic 100\:5 li\:e: 

Oiameter of Cin:k II I = I , O~ micrl'ml.·ters 
II'! = 1.4R 
113 = 2.M 
1/4 = ~.9tl 

115 = ~.19 
16 = 5.91 

Field :I(ea = (I0'(XXl) (L':) = (100 II (100 L) = (0.074) (0.0"1.) - 0.005S 
mm: 

Thus fibcr~ with :I length greJh:r th:ln a d i,;tloce hJI(Io\;ay between the diametc.t1 t:l 
the IS and 116 circles would he counted. 

If :l PJlterson Glotlc :lnJ Circle reticle i~ used, a different calculation pro.:cdurc • 
required. The circle diametcr5 arc rebted .l.~ (ollo ..... s. The 112~ circle diamcU:r • 
(0.1) (r~·tick length). 

The circle di:lmete~ Jr(' r("I~,rtil'f1:.1 h' the rJtiu of their numb..·~ , Thus the I11l 
circle diametCf is (~O ~~l ,>( n,/( tim\.-:- th ... II"!~ circle Ji~melcr. 

10.1 The avenge :lirborn ... l~tx-:-h'" ti~' r ""n.;-:lIlr:iI;,'" r-.li01:itl.-..J by Ihe filter \lmplc nuy be 
calculated (rom the (oll'lwjn~ h.rmul:.&: 

AC = .!'FB Fl.) - (BFB B_FUJ (ECA) 
(1000) (fRIIT! (1I.tFAl 



!' 
t 

where: 

AC = Airborn" tiber c,'n.:,·nlral.",n in ltib.:r~ ;, 5 ... m) em". 
BFil = TOI:!I numt-.:r \If :" " cllunh:J ill Ih.: BH. lidJ~ 41( Ihe hbnk l.r el.nlf<J1 fillc:rs 

in fibcr~ ;-- S : .• n. 
BFL 
ECA 

FR 
FB 
FL 
'~FA 

T 

= Tlllal number ... ,f rid,l~ ':l'unt.:d .In IhS hbnlr. llr ':l.nlrol fihcr~. 

= EF. .. -cti\c '<Jlk':ling area .1: filler (/t~~ mill: (4lr a .17·mm filler wilh cikcti\c \.Ii-
Jm.:lc:r <J( 33 mm). · 

= Pump fl"' .... r.IIC in li(c:r~ min (lpml. 
= T ... Ial numl'Cr ,If fit-.:rs c<Junlec.J in the Fl ficl.h in fibers > 5 ."m. 
= T ':>Ial numt-.:r .. ,( fidd~ eounled ,'n Ihe filla. 
= Microscope count field area in mm~ (~en~rally 0.(0) 10 0.006). 
= Sample c(lIl ... ~lion lim.: in minulcs. 

10.2 Recounl crileria. It is "'c:ry' desirlblc (or a counter h) cClnduct 3 "blind recount" (or about 
I in C:,,'cry 10 filter IoIo·.:dg~ hlic.Jc:.) ':<Junh:d. Alle:rn..lti\dy, a , ... -c ... nd counlc:r could pc:r(orm 
the blind recount. In Ir.linin~ locs:.i4'nli (or n,,,icc Cl'unlcf'i. the: Irainee should conduct l blind 
recount (<Jr tilt.:r " ... Jgc-s ':"unh:J by an c;{(\l.'ri.:m:c:d. rHlficient counlcr. In III cascs, We wilt 
olhen .. e diFerences bel\\ccn Ih.: first and ~-cllnd counlS (I( Ihe Slme tilter wedge. Most of 
Ihese: differences will t'C du .. ' h' chance alonc. Ih.lt il'. duc to the: r:lOdom \ ariability (prccision) 
of the ,ounl mc:th ... 'I.l. Stali:-li.:al r ... -cuunt .:ril.:ria enatale U.'i 10 decide whelher obser"'ed di(
(erences ea;t rca~n:.abl) til! c'-rbinc:J due lu .. ·h:tn.:.: :lIune or arc prob.lbl)· due: to systemllic 
differenccs bcllolocc:n 'cunter .... r mi ... r~I.Ipa \lr duc Iu !'Omc ulhc:r bi:hing ("Clor. 
The (ulluwi:lg recounl crilc:n .. ln i~ (,'r a p:lir ,I( '"Iunls Ihal cstim:lIc ~";te lirborne: tiber con-' 
cc:nlrali"n lAC) in rib<rs ~nI·. The cril<riuc. ii J;i\.:n at Ihe: Iypc:-I error Ic\"c\. That is. 
Ihere is a 5 % m;uimum ri)l. Ihat ""e will rcjC:':1 a r:&ir ll( counls ( ... 'r Ihe r<:.Ison thlt one 
might t'C bi:s..se:d. "hl!n the I:Jr~c: o~rv ... '\.l Jirfcren.:c: i" r"'ally Jue to ch:lncc. 
R~j C'Ct :t pli~ o( counl, t-... .... :Ju~ .'n.: mighl tl<: bi.l).:d if: 

1-\(": - AC,) C,.cC\:J:. :!.77(.l.CHCV .... ) 

whac: . 

AC, = lo .... .:r ~ ... lim:lleJ .Iirt-"rne tih.:r conccntr.ltion 
AC:; = higher ...... tim;,tcJ :iirb,.·rn.: fiber c,lllccntr:JI!)n 

AC = :llteragc (Ie thc 1I0I0"0 :lirbornc cllncenlralion ... ~Iinlata 
CV n. = ..I\cra~c CV fllr Ihe: Iwo c,Ineenlralion .. ~Iim:.lh.~ which :lre a function o( Ihe 10(::1 

tiher cuunt (FBI in ea.:h C.,$C. US4: Ihe r...-l;lIiun in Seclion 4 or Figure J. 

For:.l p:.Iir ul ,!'unls ,'n Ihe ~ .. lIn.: filh:r. rejecl Ihe rair I">,-cau-.c: une mi~hl he bi:1Sed if: 

IFH; - FB.lc .. .:eeJl> :!.77IFBI(CV~) 

"" here: 

FB, = I"' .... ·.:r rih.:r ':l'unt ,'1\ Ihe ril"'r {luI:... I rit'C~1 
FB:: h i ~.:r lihcr e,'uIII ,'n th.: liller 11 ... 1:" tit'Cr,1 

FB = :I~': : :I~ .. ' .·r Ihe I .... ,· "'1;,1 ri"-:r etlllnl, 

CV::: ...: CV . ,",'r Ih .. \ .,Iu.: FU l.',,' th .. · rd"';"n in x':li •• n "' tlr Fi!:u(c 3. 

11.1 L~n..:h. J I{ ..:. . J ":'(. '11. ,\.:· . r ..• 11,1 " A. t..: .. ld. "V.JliJ.I:- ,.r Ihe p""'\'n Pi~trit>uliun In 

Ou,t <. '"ullli .. ::··. 11111'". ' 11''''',1 

It.Z \\',·IJn,·r. K :, ..... 111 I- . \\.~ . " 0",1 F" I"~\I:" I:' \,1 ... ,,,,, 1'r.":~~"I1!:" . fLln,.Kli,In, uf Ihe 
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Fr:ln~isc~l. C:llif,'rnia. 

II.J C~nv.;ay. R. E. and W. D. H(.lIand. "Slali)lical E\'aluali,ln uf Ihe Procedure Cor CounLia& 
Ad"-=~Ios Fit-cr~ (10 MeOlhrane Fillers", LfE C.'rpur:.IIiun. RichmllOd. C:.lifornia. Pre:pared 
f"r Ihe' A,t-.. ~h~ vn Menahrane Assoc/~'lOh Am~ric3, NelAo' YorL, 1913. 

I I.~ 1. .. ·iJd. N. A. and K. A Ru..ch. "An E\':Ilu:lli,'n u( Ph:1~ Conlrast Microscopes for AsbeslQ& 
Cuunlin{'. pr"'enkd :,1 lh.: JCH~ American Indu:o.lrial lIyeienc Conference:. Miami lkach. 
fluriJa. Ma) I K, I "'~. unrutall~hcJ 

·11 ,5 Be'dcll. S. T. and M. D. Allficld, ":nle:r-Latxlrahlry Compari~on of lhe Counlio, or Albcstor. 
Fibers ~mplcd on Membrane Filters", Ann Occup HYA: 17:85-96. 1914. 

11.6 Rajhans. G. S, and G. M. ~'.lgg.. "A Slalistical Analysis of AsbeslOS Fiber Counlinc ia the 
Llroral\'ry :and Indumi:ll En\ ir~lnr.lcn(". Am Ind HU Auoc J 36{ 12):909-91 S. 1915. 

11.7 Lcidd, N. A, and K. A. Busch. "SI':lislical Ml:lhods (or lhe Delerminalion of Noocumpli
anc.: Wilh Occupalional t-'r.alth StanJ3rd~". f'JIOSH Technical Publica.ion 75-1S9. 1915, 

11.8 Leidel.:-:. A .• K. A. BUlo<:h. and J. R. L)nch. "Occupalional Exposure Samplin& StraleD 
Manua!"·. ~IOSH Technical Publicaliun 7'-ln. 1'171. 

11.9 Leidcl. N. A .. K. A. Bu)(h. and W. E. Cruusc. " Expo:.ure Me:a~ureme:nt AClion uvc:l aDd 
o..:cupalional En\'ironmc."nlal Variabiiity". ~IOSH Technical Puhlicalion 76-131. 1975. 

11.1 0 Comments of Ihc J .. ,hns-MaO\·illc: CO'l"'c:llion wilh R~rc:ct to the NCllice of Proposed Rule
n1a\.:intz· Occu~':!livnal Exptl:>ur.: 10 Asb.:!-I~. Fc:d.:r;al Re~islcr. Oclot-cr 9. 1975. Submilted 
10 lhe public record al Ih.:: U. S. D.:partmcnl uf Lab..,c. Occup:llional s<lrc:ty and Heallh k 
minislraliC'n, April 197(,. 

11.11 Leidel. N. A .. S. G. Bay .. ·r. R. D. Zum"'·:,J..k. :Ind K. A. Bu~h, t!SPHS NIOSH Mernbu.nc" 
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LISf OF FIGURES 
(S tbrouih 10) 

fIGURE 5. DO NOT COUNT. Fiber crosses rap and bouom sidc:s. 

flGURE" COUNT. One tibet. 

FIGURE 1. COUNT. One-half tiber. Fib« cr~ left side: and oae end lic:s within 00\tIlt .,.., 

flGURE I. COUNT. One-half tiber. F,ber crosses bottom side and OQc' c:od lica within c:oac 
aIeL. 

flGURE 9. DO NOT COUNT. Fiber cros~es two ~Ides. 

flG{)RE 10. DO NOT COUNT. Fiber c(ossa two sides (bottom left cornc:r). 
COUNT. Onc-h.alf tiber. Fiber c;row:s bottom side and one end lica within CGUDt U'CII. 

COUNT. One fiber (top ridlt corner). 

I 



( 

,.-
\ 

".W.: v.uious 

osw.: 0.5 ASbestos fibers (> 5 ~ long)1IIl 

FIBERS 

rETlO): 1400 
ISSLED: ZlI SIS( 

IIf.YISlac 11: SlIS18S 

"IOSH: 0.1 ASbestos f/rIA... [1]; 3 glu~ n~ (>10 ~ Jt <3.5 ~h(. [2] 
IoCCIH: 0.2 crocldollu; 0.5 ..nit.; 2 chrysotU • ..-.d other~. flwL 

S'rlOfOtS: ASbestos (~inolit.e (CAS 113168-00-8]. gTUl'Ct"'lu (~Ite) [00 112171-13-5]. 
M\ tlqlh)' I H te (CAS 111068-18-9]. c:hrysot it. (CAS 11200 1-29-5]. croci do H t. 
(CAS 112001~]. tn.olite (CAS 114567-1~]); fibrous glus. 

s.w>l..ER: FILTER 
(0.8 to 1.2 }Ala allulose ester 
....or~. 25.-. d\Mleter; 
fo\1~~ cusnU) 

FLQI RATE*: ~ 0.5 u.tn (see Step 5) 

~~: 400 l • O. 1 (\bef"/rIA... 
-MX*: 2000 l 
~t fO(" 100 to 1300 ft~ (step S) 

SHlP'PEXT: rout i ne 

SNf>l.E STMILI TY: sUb 1. 

fIELD 8lN«S: I~ (~2) ~ ~Ies 

AANGE STUlI£D: eo to 100 f\ ~ counted 

QIIEAAll PRECISION (Sy-): O. lIS to 0.13 
(A RuIn) (3] 

!HW.YTE: fibers c,..nu.a\ count) 

! SNf>lE PRf.PMATICM: ~trtACet tn _thod 

! ClU(lI.N; fIUl£S: Sri A (PCCNt 239 [3 •• ]) Q(" Set B 
~tf\ed CAS (51) 

!~IPPElCT: 1. po$ttl ... pMse-<:ontrut .tc~ 
2. Wal~dcett grAt\cule (100 }Ala 

fi.ld dl~): A RutH use 
~; I ~les use Twe '-l4 

3. ~tft u.st 51 ide (HS£IM"l) 

! CA1.1.8AA nac: ~s.-s'" f t drt«t \ on 1\ iii t Ibout 
3 dewI oeH (1] 

!AANCE: too to 1300 f\~ fttter ...... (61 ' 
! . 
!ESTIMTED loo: 1 f\~ ftttef" &re.a 

!PREClSlON: 0.10 to 0.12 (A Rules) (3) 

APPlICABILITY: The ~ing r~ is 0.02 fl~/JIl (192O-l .ir ~l.) to 1.25 fl~ (400-1. 
• i,. ~ 1~) • Tlw -.ethod g i yes UI 'ndeJC of • t rt.onw .~ tos ft ~ but u:y be IIW<! 
fcx- other .... teri.ls wch u flbrous glus by iMoerting suiUbI. p.u~t.ef"'S tnto t.tw aJW'Itt~ 
nAles. The Method ~ not d\(f~ti.&te ~t;we.en 4~tos Mod other ft~. ~~ (I~ 
I~s tNn Q. O.2S \-!II dLa.ele1" wi 11 not be de~ted by thts _thad (1). 
UI~: My ot/)ef" .. \rtlorne fibef" .... y int.cf"fere sine:. .11 p.articln .. tt~ the counttng 
critef"iA .are 0lUtIt.ed. Ow\n-Itlr:~ p..artlc1~ .... y ~ ftbrous. H\~ 1~ls of noo-flbrous cLst 
p.u=ticl~ -x otK.aJ~ ft~ in the fi~ld of vi~ And tncre.aw U. drtection Ii.it. 
altER rEn«:nS: This.thod tnt~ ~ (Of" i~ s.eosittvtty .t.Od rcprodJctbiltty. 

t .1~ repl~ P&CM Z39 [3.4) And rwthod 1400 (d.ated ZllSJS.4). 

Sll~ 1400-1 

I 
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Rf)a)CTS: 
1. Acetone.'-
2. Tri.at\n (gl)'Ce1"Ol tri~Llte), 
~tgr~. 

t£n<X): 1400 

EQJIMJeT: 
1. ~1~: field ~itoC", zs..-., three-9iKe CASsette 

with so..... extension cowl with cellulose HtH 
filter, 0.8- to 1.2-~ pore si~ ~ b.lch4J ~. 
NJTE1: ANly~ ~utiYe flltHs for fibe1-

b.tdcgrouod before use ~ disc.ard the filtH 
lot if ~ t1wl 5 fibenll00 fielck ~~ fooM. 

NJTE 2: M electric.ally COO<iJctive exlei\sion cowl is 
rtCOA ..... ded to ~ eledrosUt\c effects on 
fiber ~11ng. -

t«lTE 3: Extension cowl not required for ~r"6l or ..aient 
~lr ~1\ng. 

2. ~l ~1ing ~, ~.5 thin (see step 5 for flow 
r~t.), with flexible connecting tl.bing. 

3. "iC1"'OSCOpe, posltlw ptwse contrut, with vreen or blue 
nlur. 8 to lOX eyepleoe. ~ 40 to 45X phAse 
objectlw (toul -mgninatlon a. 400X); nutlerial 
~!"'e - 0.65 to 0.15. 

4. Sllde-s, gl.ss. single-frosted, pre-c16&l'oed, 2S x 7S _. 
S. COwf" sl Ips, 22 x 22 _, .No. I-ln, unlHS ot.henl'se 

5pe'C I fl ed by .1 crosccpe Nl'lUf ~cturet' • 
6. lAcquer or Nil pol Ish. 
1. lItif_. 110 sur"ilal steel, OJrwd bl~. 
8. T~mrs. 
9. FIHk. CUth-tp, InsulAted neck. 2SO- to 5O()....el (with 

s\ngl..noled Nlber st.oppe-r ~ elbow-jointed glus 
bbing, 16 to 22 oa long). 

10. \1:rttIl~t., s:p.an:-free, stirring t~; he.atlng Nl1tle; or 
InfrA~ l.-p ~ ~gnetlc stlnrer. 

11. "lcroplpets. S-"l. 
12. Gr~tiOJle. \kl~ett t)'Pe with lOO-~ di_tH 

clrcul~r field ~t the 5pe'Cl-en pl~ (~re& • 
0.00185.-2) (T)'Pe ~ for A RulH; T)pe C-24 (0(" B 
RulH). Av~ll~le fr'Oll PTR ~tla ltd .• 145 Newton 
StrMt, \Q1thM, M 021504 (Telephone (611) 891-WJO). 
I«>TE: Tloe IIntiOJle Is ~tcJa.....ude for Nch lIicros.cope. 

Specify disc dl.-net..e-r ~ to fit euctly the 
ocul ~r of the III croscope ~ the d l-.et..er (,1m) of 
the clrcul~r counting ~re. (~ step 12). 

13. HSUW'L phase cootrut t.e-st slide, ""ric 11. Av~i bble 
fr'Oll PTR ~tics Ltd. 

14. T.l~, OOJl~r phase-ring ~~lng. 
15. SU~ .icroTet.er (0.01 __ divisions). 
16. Al~inu. foil. 

SPfC IAl PRfo.uT ICWS : ke t..on.. I s .lI\ ..: t rene 1 y f141m14b 1 eli qu i d And prec.aut l~ /'IUS t be uho 
rot to ignite it. ~tiO<,l of ACet.c:>Nt AJ~t be 000e in A ventihUd lAborA~ fUN hood uslO<,l ~ 
f1~le-as, ~n:-fre-e ~t <;.()U~ . 

o 
I 
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SNf>lIhG: 

1. CAlibr.te e.&ch ~1 ~1ing pulp with • rep~utlve SAl91~ In Une (31. 
Z. fut..en the s.4II91er to the ..on~r's 1~1 u clou .as poulble to the ..onU"'s -auth. 

ReIIcwe the top ClWef" fn:JII the end of the c:owl elCteMlon (opef\ f.ee) ..nd ()('Ient f.ce dowI. 
Wr ~ the jo i nt between the extender £nd .an i tor body iii i th shr ink t.Ipe to pc-ewnt Air 1 R.lcs. 

3. Wr~ the ' cusette tightly in Alu.illUl foil being SUr"e not to ClbstNCt Alrlla.. Into the ~ 
end. 

t«lTE: This sUp Is nat neces~ry if MI electrlully ~Iw CXlWl Is uud. 
4. w.it At le.ast twa field bl~ (Of" lot of the toUl u.plH. -.hlc:hewr Is gre.at.e1"') fOf" 

wd\ set of s..ple-s • . ~ the ~ frc:. the field bloU11c c.uwtt.c-s ..nd store the ~ ..nd 
u.s ~t t..e-s in. c 1 e.lI\ AreA (b.&g Of" box) o...rI ng the s..p" ng period. Rep 1 ~ the ~ I n the 
u.swtt..e-s ~ s.Mpllng 's CDlpleted •. 

S. SMple At 0.5 U.in.Of" gre.at.ef" [8]. Adjust u.pllng na.. rAte. Q (U.ln). I.Od ti_. t 
&ain). to prMJce ~ flbe.- density. E (fI~). of 100 to 1300 flben.hr 
(3.BS-IO· to 5-10' fibers per 25--. filUr with effectlw collection ~ <Ac-
:J}5 r)] fOf" apt 1_ c:oontlng precision (sUp 22). Do not exceed l.g toUl o.nt 
lOoiding on the filter. The-se nri~lH Me relAted to the M:tlon lewl (cxw~lf the 
current sUnd.&rd). l (fibers/Ill). of the fibrous ~l beIng s..pled by: 

t. <Ac)(E) • 
(Q) (l)lO· 

I()TE: A. s.M9ling flow r~te of 1 to 4 U.in fOf" 8 hrs Is ~Ide In l'IOn4.tsty 
A~ CXlnUining u. 0.1 fiber/IIL. Dusty A~ req.lI,... SIIIoIlle1'" SMple 
YOh.lles; ..oient. cle.an A~ requl,... lArger AIr SMlple-s fOf" apti_ counting 
precision. 

6. ~ the fIeld .anltat' At the end of ~"ng. repl.ce the pluttc tq) CO'o'fl" ..nd s.11 
end ~. ~ store the .aniter. . 

J. ShIp the s.ple-s. still I«'~ In Alu.il'lUl fott. In & rigid conUIMf" wIth suffictent 
p.adcl ng IU.Url Alto prewi\t jost 1 I ng Of" ~. 
MJTE: Do nat use pol~tyr"mt f~ In the shipping CXlnuIMf" bec.II.Iw electrostAtic fOC"'Ol'S 

.. y UU"W f i bti" 1 os s f n:JII the $..IIIIp 1 ~ fl1 ter • 

SNf>t.E PREPARATION: 
tlJTE: The O!:J.i«<:t Is to ~ s..plH with A s-:xrt.h (~A'ny) ~ground In ~ lledlu. with ~ 

,...fr.ctlw Indu ~l to Of" IHs t.h.ln 1.46. The _thod below coll~ the filter f()(' 
... s i U" f oc:us I ng ..nd ~ perw.ane1\t .aunts -.h I dI U'e uwfu 1 fOf" ~ 1 tty centro 1 £nod 
Inurl~.toc"y ~rison. Other .:>unting techniques IIfttirtii the ~ crluriA Ny 
Also be u~ (e.g .• the ~~t f\etd .xJOting technique used In P'CM m (t.3.4]). 

8. Ensure t~t the glus slides ~ covet' slips Me free of arst ..nd flben;. . 
9. Pl.ce .a to 60 It. of .ce~ Into • Cuth-t~ nut. stoppc-r tl-oe flulc with ~ d~le-h>le 

rU:lbef" s t.c{lper thl""OlJgf\ ~Ii ch A g h .. s tJ..be ex t.uods 10 to 12 011 I n to the fl. <;lc • The por t I on 
of the gtus t.l.be ~idl exits the top of the s~ (8 to 10 01) Is bent oo..n.trd In ~ 
.1bow ...oich Nlce-s ~ ~le of 20 to Ja6 with the hcx-fzoou1. 

10. PtK:e the fl.<;lc 00 • stirring hotptAte or W1"1p In A hNting ..."tte. ....t the ~cetone 
gr~l1y to its boiling ~r.ture (u. 58 ~). 
o.urlC~: The ~tone v&pO(" a.Jst be ~r.t.e-d In A wotil.Ud f~ hood -.y f~ .. 11 ~ 

f1...... ~ ~rlc ~n:.e-s. A. t t..rn..ate he.a t I ng _tho<k ClI\ b. ~, pro.t I dl ng 00 

apco fl_ ()(' ~s ~ ~t. 
t 1. IbJnt • ~ OJt froll the ~le fitUt' on A cle.an gtus slide . 

•. CUt ~ of U. 2:51. of the fitter UN with A cu~ blAde slMt UI~Ic..al knife u-;Ing 
• rode i ng W) t i 00 to pN"Vefl t t..e.lri ng • 
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FIBERS f'£n(X): 1400 

b. PlACe tN n lUf" or wedge. cirrt ddt '4l. on the slidt. St.&tk electrfctty will uw.ally 
nep the f\ lUf" on the sUdt untU It Is cle.ared. 

c. tGld the gl.tSs sUdt ~fng the fUt.er u. 1 01 fral the gl.-n ttbe port ~ the 
.tat.one 1/.1()Of" I s Hap I ng f raI the he& ted n HIe • 1""M M:rlone 1/4ipOr S treM shoo 1 d cause 
.. rondloutlon spot on the gl.an sU~ u. 2 to 3 01 In di~. ~ the glus slide 
gI'r1 t 1 yin -the v.lpOr st,..." The fll t.If" shoo 1 d c1 e.&r In 2 to 5 sec. If the n 1 Uf" 
curls. distorts. or Is ~i~ radt1 ~ unuuble. the l/oIpOr st~ Is prdJ.lbly not 
stl"'ClOg~. Pet-'odlully wipe the outlet port with tissue to ~t ll""id ~~ 
dripping onto the fllt.lf". . 

d. Us'ng t.tW S-"l -'Cf"q)'pet. pl~ 3.0 to 3.5 III tri~'n on the fUter. Cent1)' 
lowr " c 1 e.ItI co.oer sUp cb«'I onto the n 1 ter .. t A S U gilt ~ 1. to redJc:e the 
poss'bll'ty of for.lng bc.tIbles. 
IOTE: If too aany ~les fona or the aIOUnt of trl~tln Is 'nsufffctent. the cowr 

slip R'1 be<;o.e deUc:hed within " few hours. If dOl'SS'we triACet'n reMiM in 
CCIrtUct wi th the edge of tN fllt« under the Q)OI'ef'" sUP. fiber _igrAt ion .. y 
occur ~t the ~ • 

•• 'lue the edge-s of the co.oer sUp to tht gl~ slide ~'ng A lACQUer er Mil polish [9]. 
IOTE: If cl"""ng Is slow. the sHdt -:s be ... rIIed on " hotplAte (surf~ ~nture 50 

-C) fer 15 lrin to hoHten cl""'ng. Olunt'ng My pc oc:eed '-.e<J, .. tely .. fter 
cl"""ng Utd ~Hng U'e ~lried. 

Q.lI!lAl'TIDC I.-J <P'UTY a:I01O..: 
12. ~llbf-AHon of the Wtl~dc.tt grn'OJ1. to cbt.&In A counting U'M (0) 100 ~ In 

d'..,ter "t the ~ p1aM. The d'.-ter. '\: t-). af ttw c'r"OJlu counting A,..... ~ 
ttw d'sc dl-.ur ant be spKi fled when ord.,rt ng the gr&t IOJ1 •• 
A. Insert Ikt'r1 &VA" ~ 1. gn t 'OJ 1. 'nto tht ~'eat u.d focus so th.I t the gn t I OJ 1. H nH 

In ~ Md c1..,.. 
b. Set the ~I"te 'n~'l1~ distance ~. If "'W1l~1 •• rwwt. the- b'noculu hNd 
~~t so tNt the ~lf'crt'Oft .... Iris COMbnt. 

c. lmt.& 11 the ., to ~ ph.ts.t cbject I we. 
d. Pl.a " ~. _,~ on the Iri ~ cb~ s t.,. MId focus the _ICt"O'SO:Jpe on the 

gr~t.ed 1 'nH . 
•• ~re the N9llned gdd length of the gntiOlle. La <.-l. using the s~ 

Iri O"OWter • 
f. ~ the grAtlOJ1e fral the ..t~ u.d .,...wrw Its ~l vr'd length. lA <->. 

This an be-st be ~llshed by us'ng " s~ fltted ",Ith wrnlcn. . 
g. Cll0J1Ate the circle dl~. d.: c-l. for tht Walt.on-aedcett gr.ttlOJle: 

u.ol.: If '-0 - 100 ~. L. - 2.93 - .-.d 0 - 100 ~. then de • 2.11 -. 
h. a-.edc the Held dl.....-t..1-. 0 (~l. r~ 100 ~ !: 2 }JIll vith A st.loge 

• I c:ro-rl.e1- \4XXl rea I pt of the gr. t I OJ 11 f r-c. the ~ f &Cturer • o.~ i roe fie 1 d .trw 

v-ll. 
13. "I~ .tdj~t-eots. follow t.M ---..hoc:tuT'ff·s Instruction<; MId Also the following: 

A • .a.dj~t the light source fex-~ 111u.INtion acros .. the n.ld of view .t the ~ 
'rls. 
IClTE: li5hl~ 111u.INtion Is ~~. ~ .v.I hblc. 

b. FOC1t$ on the p.art I OJ h t.e ... tc-r 1.1 to t>. ex... i oed. 

c. K.Uce wre th.tt the Held Iris I .. In f()CU1;, ~t.e-red on the wople • .od ~ only ~ 
to fully I11U11iNt..e the Held of view. 
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d. 1M the t.el~ oc:ul.r StWlied by the NnU(Kt.u~ to eMU" tNt the pNse ri~ 
(~I ... r di~r"'91 .And pNse-~i(ting eleaeot1;) ue concentrie. 

I •. O\ed: tne phl.se-~ift del«tion liait of the .i~ pef'iodlcally • 
... ~ the HSUIf'L pNse-<XX1trut tHt ~1icM fro. it~ shipping conui~ UId CUltc1" it 

under the pNse objectiw. 
b. Bring the blodrs of gl"OClYed 1 i~ into fOCllS. 

NJTE: The ~ 1 i ~ coos i st s of ww:n sets of groows (c.l. 20 gt"OOYH to -.adI b 1 ode) in 
~ing onief" of vlsibi lity f~ sets 1 to 1.. n- requlre.nt~ for .I.~tos 
coun t I ng .I.I"e thAt the _i ~ opt I cs -.zst rna 1 voe the grooo.oed 1 I roes I n set 3 
CDlpl~tely • • It.hough they Ny ~ ~t f.int. Mld thAt the gf"OO¥ed linH In 
wh , Mld 1 an;t be Irwisible. Sets.c Ned 5 ...,~t be .t l .. ~t putl.lly vlslbl. 
but N1 ~ sll~t1y in visibi lity between _lc:t'OSCq)H. A _I~ ..nlch f.l1s 
to ~ ~ requi~ts hots .i~ too lew or too hl~ .. rnolutlon to be us.ed 
for ube-sios counting. 

e. If the l-..ge ~ Ii ty detef" I or. Us. c 1..,.. the _IO"'O'SCXlpe opt I cs. If the pcd) 1_ . 
p.r$l s ts. CXlMU 1 t the _I CI"OSCXlpe IYOOf.l.Cturer. 

15. ~llty CXXltrol of fiber counts • 
.I.. PnIp.&re Ned count fte 1 d b I uks .al eng wi th the f 1.1 d SoIIIp 1 H. Alpert the counts en -..ct. 

blri. ~lcul.te the ~ 0( the field bl ... counts Ned Slbtr.l.Ct this VAlue f~ MCh 
~1. count befOA reporting the ~lts. 
IilJTE1:, The Identity of the bl ... filters should be unIcnown to the CXJUlltef" until &11 

counts I\.lw ~ COIIp leted. 
IilJTE 2: If. ft.l d b lri Y leI cis ft bet" c:oun ts i"& t.r th.In J fl bersJ 100 flel ck. I"'IIpOrt 

possible conu.iMtlon of the ~les. 
b. Perlona b 1i nd recounts by the s... c:ounte1" en 1~ 0( fl1 ters counted (s lIdH ,..1 ~ 1 old 

by .. person other th.an the countef"). 
16. Usc the following test to cMUf'aiM ~tt.er .. p&Ir of counts en the s.-. filter should De 

rej«cted ~ of possible blH. This st.atlstlc estl .. t.s the counting rep.aUbitity .t 
the m CXXlfl~ 1 ..... 1. _Disard the ~le If ttw diffenoca betwMn the bQ counts 

uceeds 2.11 (F)Sr. ~ f - ~. of the boo fiber count~ And Sr - ,..l.tlwe 
s Und.ard di:'v IAt ion. W\ I ch shou 1 d be cieri wei by uC:h l ... bon ~ bu.ed en hi sto.-I cal In-house 
dAt.a . 
NJTE: If • p.l.lr of ~counts Is ~jected .lS • rHUlt 0( this test. recount the n-alnlng 

~lH In the sct UId tHt the new count~ ~Im;t the flm counts. Dlsard.11 
,.. jected p.I. I red coun t s. 

11. Enrc 11 each new -coun ter In. tr. I n I ng course W\ I ch CXIIIIIpoU'H p.rl0f'Nl'0Ce of coun ~ on • 
v.ri.ty of ~lH usl~ this procedJre. 
NJT£: To ef'Isyre good r"epro6.Jclbtltty •• 11 hbontod..s ~ In AsbH~ CXlUntl~ should 

~rt lcip.l.te In ~ .I.sb«stos proficiency tHt In\} Pf'Ogr" wc:h u the NIOSH Proftcleocy 
M.ilytlcal THting (PAT) PT"oW" v'Id routtrwly p.u-tlcl~u with oUwr .~~ fiber 
counting 141bor'.atoc-IH In the ex~ of fl.ld ~1e-s to ~~ pcrl~ of 
rounters. 

PE.ASl.REI£NT : 
18. Pl~ the ~11cM on the ..edw\ical s~ of the callbnted .I~ with the 0IfItc1" of tJw 

f 11 t.e1" uodrf" the ob j«t I.... lens. Focus the .1 ~ on the P 1..-.. of the fll tAr. 
19. ~1U"ly chedc phI.~i(l(J .allgrwent UId KDl\l~ 111u.1N.tloo (7]. 

S/ls.IBS 1400--5 

I 



( 

FT~S ________________________________________________________ ~~~~~~:~l~~~ 

20. ~IKt one of the follow\ng set~ of (X)l.Wlt\ng rules: 
~n:: Tile boo sets of rules tIolve been ~tr~t.ed to proc:1J<:r ~h,~ltnt -.&II rounts 00 ~ 

v.&ri~ty of ubestas Ull\>le t)'Pe'S: (5] And IllUSt be strictly fo11awed In order to obuin 
v~1id results. No h)Orldizing of tile boo sets of rules Is penlitUd. Tile 
all brd i 00 of tile .d Cl"OSCXlpe ",i th tile HSEINPl t.es t s 11 de det.erw i nes the • in illlJla 
det..ecUble fiber d\...eter (a. 0.25 ..,. 

~. A Rules (~ .s P&CNI 239 rules (1,3,4]). 
1. Count ooly f\~rc; lOOC}e1" tNn 5~. ~SUrt the length of curved fll>e1-s A1OO9 the 
~. 

2. Count ooly fI~ ",\th ~ l~-~\dth nt\a ~l to or Vre.atH tNn 3: 1. 
3. for flbIn-s Wllch cross the bound.lry of the vnticule field. cb the following: 

.t. CoUnt £ttY . flber I~ t.Nn 5 ~ Wllch lies tntlrtly ,,\thln the vr~ticul~ ~re.a. 
b. Count AS 112 fiber I.Irf fiber' ",Ith only one ftW1 lying within the vntlcule ArN. 
c. 00 not count lIn't fiber ~Ich crosses the vr.tlcule bound.Lry IIOr'e tNn once. 
d. Reject Md cb not count .11 other fibers. 

4. COunt be,lndles of fI~ AS one fiber unless Indivldu&l flbet's CIJ\ be Identified by 
obs.erv i ng both ends of & ft ber • 

5. Count eoough vr.tlcule fields to yield 100 fibers. COunt ~ _'nl_ of 20 fields. 
Stc.Ip ~t 100 fields ~rdlrss of fiber count. 

b. B RulH 
IIOTE: The B Rulrs ue ~fef'T'ed INlytlally beause of their ciMoMtr~Ud ~iHty to 
I~ the reprocb:lbillty of fiber count~ (5]. 

1. COunt only ~ of flbet's. E.ach fiber ... st be longer thAn 5 ~ ~ lrss thAn 
3 lola dl-.etet'. 

2. Count only ends of fll>e1-s '11th • length-~idth r~t 10 equal to or gre.atH th¥I 5: 1. 
3. Count e..d\ fiber end -.tiich f&l1s within the vrdicule ~I""N .s one end, provided t~t 

U. fiber ~s rulrs b.l ~ b~2. 
4. COunt visibly fl'ft ends Wllch .et rules b.l MId b.2 IIbeft U. fiber 4IppeU"S to be 

.tt..a.ed to ~ particle. ~less of the si~ of Ow other particle. 
5. Count the fC"ft ends of fI bers OIMNt I ng fn:. l.r-ge cl ~ Mel boodles ~ to A .u 1_ 

0( 10 ends (5 fll>e1-s). provided th.at e.Kft ~t Rets rulrs b. I ~ b.2. 
6. Count ~-'iT"Aticule fields to yield 200 ends. Count ~ .inilUl of 20 fields. Stc.Ip 

.It 100 fI~lds. ~rdllt'Ss of t.he fiber count. . 
7. Divide the toul end count by 2 to yield fiber count. 

110 TE: Sp 11 t f i bet's will nonN,l1 y be couo ted AS MX"e tNn two ends I f the f f'ft ends 
Ret rules b.1. £rod b.2. . 

21. surt counting frat one end 0( the fllt.r ~ ~s AlOOtJ .. r~'~l line to the uther 
end, Sl'Iif tel ther up or d::.rooIn on the fll tet'. And coot I ~ I n the ~ d\ rect I 00 (10]. 
S.I Kt fie t ctr. r.anc:XR I y ~ loold ng ltItQ.y frat the eyep i ea brl efl y wh 11 e ~nnc \ ng the 
-a.u.\at sUge. ~.atI ~l()lnentc c:.:owrs CA. 116 or IIIOf"'e 0( tile field of ViN, reject 
u-e (\.1 d And se 1 ~ t .a.roother. 00 not report re ject.e<I (\ ~ I ds I n the ruOer of to tA 1 (\ e I ds 
<XXlf'IUd. . 
I«JTE: Wlen <XXlf'I t I ng • f 1« I d. coot I nuous I y SC.atI ~ r ~ 0( faa I p l.ll'oe'S by lOt I nq the fi ne 

focus Imob to deUct wry fiN fl~ which t\.Ive bea.e ~ \n the f\ lUf". Th4 
s-&11-d\~tef" (\ben ""11 ~ w:rf fA\nt oot .Ire .atI i~t contribution to the 
toul count. 

CALOJlA T rCMS : 
Zl. CAlcuht.e And rq:>Ort (\~ ~Ity 00 the fllte, E «(\~rV.r), ~ d\vldinq tile totAl 

(\t>.t- count. F •• \flUS the ~ netd blMlk count, 8, by the nuoC>cr of (\.l~, n, ~ the 
fI.ld ArN. "f (0.00185 ..-J for " p~ly u.1ibrAted W&lton .. aed(~tt gTAtlOJle): 

I 
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23. Cz.IOJI.at.e the OJOC.eOli~lion. C (fi~rs/IIL>' of fi~rs in the .ir wl....e Wlpled, Y (l), 
u~i~ the effKtive c:JllKtion ~rN of the filter, Ac (38S ~ for • 2S .... filter): 

c _ (E) !Ac) • 
Y·l0· 

":HE: ~iodiully che<:k ~ ~ju~t the v.lue of Ac, If ~s.uy. 

EV~TlOW a= PET.al: 
This _tt~ is • rtVision ¢ NIOSH l'ethod P&.CM 239 [1,3,4]. A ~ of the re-tl~lons Is u 
fo 1101l0I<8: 

A. ~ling: . 
1M c:Nnge frOll ~ 37 ..... to ~ ~ fOter size WAS lncOrpor~Ud to l-prow sensltlvhy ~ 
~ prob 1 eftS usocl~t..ed wi th non~ i for. fiber lo..dl ng .-.ported on the 37 __ ftl t..ers 
(10]. The cN.nge In flow ntes ~l1ows for 2 •• full-shift U!lpl..s to be tAken, prootlding 
t.h.&t t.he fll ter Is not O\ref"lo.ded with non-fibrous ~rt lcut.t.es. _ 1M collect Ion ~fflclency 
of the s.aapler Is not ~ffKted by ~ In flow ,.~u In the r~ O.S to 16 thin [8]. 

8. ~le Prep.ar~tion TKhnl~: 
The .atone vapo<"-t,.i~tln pNpoli.tion te<:hni~ MS been lncorpc:x-~ted In the .thad AS .I 

(UUf", .:)("'e ~t IOJnting tKhnique th.&n the di_thyl ph~I.Wdi.thyl oubte .thad 
of N.CHI 239 (1,3,4,111. -

. ~su~t: 
1. The Inclusion of the Wllton~ett W.ltlcul. In the .-thad WAS Mdt to sUrdardlz.e the 

fI.ld .,.... ~ ~ the eyepiea [6.11]. 
2. The lntrocklCtion of the HSUNPl test slide WAS IIIde to sUndardIze .l~ cptl~ for 

sensitivity to fiber dl~ (7,11]. 
3. Nt int.ern.ltion.tl coll.ooc-~ll¥e study Involved 16 1~~toc-l..s using ~ slldrs fraa 

tht .lsbestos, ~t, .illlng •• ining. tuttle. Mld friction Mt.crl~l loci.lstrie-s (5]. 
The ,.1~tlYe le-wels of count by different counting rul..s ~: 

~of Aspect R.atlO:> 3:1 ~ R.atlo :> 5: I 
s...ple T~ s.a.pl~ AlA Itxf. ~ AlA f\)d. ~ 

,.iniog 10 100 127 14 9.2 
,.illiog 10 100 111 Q.4 'IS 
~ loS C8De0t 14 100 1'6 90 131 
Textile Chrysolile 10 100 109 89 99 

Friction ~teil"l 10 100. 130 87 116 
~ (InS41l.l Ion • .-..xi tel 6 100 ill en 118 

TOTAl.: 60 I'E).IC : 100 125 96 110 

The liIOdified ~ (WIOSH B) Rul~ ~ found to be ..x-e preds. t.hui the AlA (NIOSH A)" 

Rul~. TIw r~ of rel.tllw sUodard devl.tioos (y Iotlld\ 'Ut"1~ with s-pl. lwe 
..nd l.war. t.oc-y ~: 
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AlJ\ (NIOSH A ~1e'S)* 
Pt>di fied em (NIOSH BRule'S) 

Intr.aI aboratoa 

0.12 to 0.40 
0.11 to 0.29 

I nterl abontort 

0.27 to 0.85 
0.20 to O.lS 

P£ll<XI: 1400 

(Nenll 

0.46 
0.15 

*U'ldet" AIA rule'S, on i)' fibers h.&vi~ a diM1'eter le-ss ttwl 3 l'" are counted ~ 
fi~ at~ to particle'S luger than 3 ).oft are not counte<1. NIOSH A R\Jl~ 
are otherw i ~ s 1.-1 1 u to the AlJ\ ru 1 e'S. 

The & ~1e'S ~ also been favorlbly received by a.n.alysts as less .olguous Md si~l~ 
to use; these ru 1 e'S also showed the 1 e.ast b i u re 1 at i \'e to AlA ru 1 e'S in the 
coll~atiYe study. M Independent NIOSH l~at«y stud)' uslll9 ~iu fI~ 
reported a relatlw st..ardard de'ilation. Including within- lind betwe-en-~le 
variablltty. of 0.157 fex- the B Rules [12]. Adding all estllMte<1 uq>llng ~ en-or of 
0.05 [13] to the vttMn-s.Mple vuillblltty In this study results In all estllMU of 
owt'all preC\slon. Sr. of 0.102 fOf' the B RulH. 

4. ~ of p.ast IMCO.IrAde'S HSOClated with low fiber counts. the _Inl_ 1oadill9 has 
been i ncre.&Sed to 100 fI bersI.-2 fll te1' area (90 fi bers tota 1 count). Th I slew 1 
yields a.n CN'e1'al1 Sr - 0.13. H Indiated In Figure 3 (1"'e'I1sed) of P&CM 239 [3."] 
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DEPARTME~T OF THE NAVY NFGS-02080B 
NAVAL FACILITIES 28 February 1991 
ENGINEERING COMMAND -------------------------------
GUIDE SPECIFICATION Superseding NFGS-02080A (06/90) 
************************************************************************** 

SECTION 02080 

REMOVAL AND DISPOSAL OF ASBESTOS MATERIALS 
02/91 

NOTE: This guide specification covers \@safety 
p,rocedures 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 . 

••••••••••••••••• 4 •••••••••••••• 44 ••••••• 4 •••• 44 •••• 44444.444444444444AAAA 

******A.A.AAAAAAAAAAAAAAAAAAAAAAAAAAA4AAAAAAAAAAAAAAAAAAAAAAAA4AAAAAAAAAAA 

NOTE: This revision "S" to NFGS-02080 follows a 
complete review of the previous version. The text 
is revised throughout, according to that review. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA4AA 

AAA4AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA4A44AA444AAAA4AAAAAAAAAAAAAAAAAAAA 

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. 

*****AAAAAAAAA4AAAAAAAAAAAAAAAAAA4AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

PART 1 GENERAL 

1.1 SUMMARY 

***********AAAAAAAAAA~AAAAA***AAAAAAAAAA4AAAAAAAAAAAAAAAAAAAAA 

.NOTE: The article "Suuunary" is not used by the 
Naval Facilities Engineering Command, except in 
specialized cases. Delete this article when editing 
for project specifications. 

*****AAAAA~AAAAAAAAAA*AAAAAAAA~AAAAAAAAAAAAAAAAAAAAAAAAA 

1.2 REFERENCES 

The publications listed below form a part of this specification to the 
extent referenced . The publications are referred to in the text by the 
basic designation only. 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

\-ANSI Z9.2-\ 

\-ANSI Z88.2-\ 

1979 Fundamentals Governing The Design 
and Operation of Local Exhaust Systems 

1980 Practices for Respiratory Protection 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

\-ASTM C 732-\ 1982 (R 1987) Aging Effects of Artificial 
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\-ASTM D 522-\ 

\-ASTM D 1331-\ 

\-ASTM D 2794-\ 

\-ASTM E 84-\ 

\-ASTM E 96-\ 

\ -ASTM E 119-\ 

\-ASTM E 736-\ 

Weathering on Latex Sealants 

1988 Mandrel Bend Test of Attached 
Organic Coatings 

1989 Surface and Interfacial Tension of 
Solutions of Surface-Active Agents 

1984 Resistance of Organic Coatings to 
the Effects of Rapid Deformation (Impact) 

1989 (Rev. A) Surface Burning 
Characteristics of Building Materials 

1990 Water Vapor Transmission of 
Materials 

1988 Fire Tests of Building Construction 
and Materials 

1986 Cohesion/Adhesion of Sprayed 
Fire-Resistive Materials Applied to 
Structural Members 

CODE OF FEDERAL REGULATIONS (CFR) 

\-29 CFR 1910.134-\ 1988 Respiratory Protection 

\-29 CFR 1910.141-\ Sanitation 

\-29 CFR 1910.145-\ Accident Prevention Signs and Tags 

\-29 CFR 1910.1200-\ 1988 Hazard Communications 

\-29 CFR 1926'.58-\ Asbestos, Tremo1ite, Anthophyllite, 
Actinolite 

\-40 CFR 61, SUBPART A-\ 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-\ 

1.3 DEFINITIONS 

1.3.1 Action Level 

19B5 (R 1988) Hi~l-Eff ic ipncy , 

Part:icu l~ ce. Ai r filce r ur:i :" s , Six t h Edition 

An airborne concentration of asbestos fibers, in the breathing zone of a 
worker equaling 0.1 fibers per cubic centimeter of air calculated as an 
8-hour time weighted average. 

1.3.2 \*Amended Water*\ 

Water containing a wetting agent or surfactant with a surface tension of 29 
dynes per 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 Doundaries which assist in the prevention of the uncontrolled 
release of asbestos dust, fibers, or debris. Two examples of an asbestos 
control area are: a full containment and a "glovebag." 

1.3.6 Asbestos Fibers 

Those fibers having an aspect ratio of at least 3:1 and longer than 5 
micrometers as determined by National Institute for Occupational Safety and 
Health (NIOSH) Method 7400. 

1. 3.7 Asbestos Permissible Exposure Limit 

0 . 2 fibers per cubic centimeter of air as an 8-hour time weighted average 
as defined by \-29 CFR 1926 . 58-\ or other federal legislation having legal 
jurisdiction for the protection of workers health. 

1. 3.8 Background 

Normal airborne asbestos concentration in an area similar to the asbestos 
abatement area but in an uncontaminated (with asbestos) state. 
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1.3.9 ContracLor 

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 asbestos 
fibers in various configurations to prevent these fibers from becoming 
airborne . There are four types of encapsu1ants 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) 

1.3.11 

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) 

Friable Asbestos Material 

Material that contains more than one percent asbestos by area and that can 
be crumbled, pulverized, or reduced to powder by hand pressure when dry. 

1.3 . 12 G10vebag Technique 

Those asbestos removal and control techniques put forth in \-29 CFR 
1926.58-\ Appendix G, III-A, B, C, D and Figure G-l. 

1 . 3.13 HEPA Filter Equipment 

High efficiency particulate air (HEPA) filtered vacuum and/or exhaust 
ventilation equipment with a filter sY$tem capable of collecting and 
retaining asbestos fibers. Filters shall retain 99.97 percent of particles 
0.3 microns or larger as indicated in \-UL 586-\. 

1.3.14 Navy Industrial Hygienist (NIH) 

That industrial hygienist employed by the Navy to monitor, sample, and/or 
inspect the work separate from the original construction contract. The NIH 
can be either a Federal civil servant or a private consultant as determined 
by the Navy . In some instances the NIH shall perform assigned duties 
vicariously through a trained subordinate but only with the specific 
consent of the Contracting Officer . 

1 . 3.15 Nonfriable Asbestos Material 

Material that contains asbestos in which the fibers have been temporarily 
locked in by a bonding agent, coating, binder, or othe~ material so that 
the asbestos is well bound and will not normally release a sbestos fibers 
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during any app:-opri.ate use. handlin!!,. storal"'0 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 vica~iously 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 

*************************************A***A*A**********************AA*****A 
NOTE: Specify the form, condition and quantity 
(square feet or linear feet) of asbestos material to 
be removed in the first blank and the location of 
the material in the second blank. Example: "The 
asbestos work includes the demolition and removal of 
300 feet of 8 inch diameter asbestos insulation 
located on existing steam piping indicated to be 
removed in the boiler room." 

NOTE: Include reference to 40 CFR 763 when asbestos 
work occurs in a school environment. 
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NOTE : Include "Under normal .. .. specif i ed he re in . " 
if material traditionally de fined as non-fria ble 
asbestos materials are to be removed . 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

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. 

AAAAAAAA.AAAAAAAA.AAAAAAAAAAAAAAAAAA •••• AAA.AA.AAAAAAAAAAAAAAAAA •• AA.AAAAA 

The work cove~ed 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 of [ _____ ] located [ _____ ] [which 
is governed by \-40 CFR 763-\]. [Under normal conditions non~friable or 
chemically bound materials containing asbestos would not be considered 
hazardous; however, this material will release airborne asbestos fibers 
during demolition and removal and therefore must . be handled in accordance 
wi th 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 . 

••••••••••••••••••••••• ~~~ •••• ~k ••••••••• k.kkk.k.kk~kk •••• kk •• kkk •• Akkkkkk 

Maintain complete and accurate records of employees' medical examinations, 
medical records, and exposure data for a period of [50 years] [indefinite 
time] after termination of employment and make records of the required 
medical examinations and exposure data available for inspection and copying 
to: The Assistant Secretary of Labor for Occupational Safety and Health • 
(OSHA), or authorized representatives of them, and an employee's physician 
upon the request of the employee or former employee. 

1.4.3 Training 

Within one year prior to assignment to asbestos work, each employee shall 
be instructed by the PIH with regard to the hazards of asbestos, safety 
and health precautions, the use and requirements for protective clothing, 
equipment, and respirators, and the association of cigarette smoking and 

. asbestos-related disease, and all 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 Permit&- [, Licenses,] and Notifications 

~~~~~k~Akkkkkk~~kkkkkkkk~kk~kkk~kkk~kAkkkAkAk~~AAAkk A~~AkkAkAkkkkk~~~A~~ 

NOTE: The USEPA has delegated the responsibility of 
notification requirements· to most states . Verifr 
with the state and local authorities where the 
project is located whether the city, county, state, 
and/or USEPA has jurisdiction and whether a licence 
is required. 

~AAAAkAkkAAkkAkkAkkkkkAAkAAAkAAA~kAAAAAkAAAAAAk*AAAAAAkk 

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 envirolmental protection agency) [local air 
pollution control district/agency) and the Contracting Officer in wrltlng 
10 days prior to the co~nencement 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 . 

••••••••••••••••••• A •••••• A •••••••••••••••••••••••• AAA.AAAAAAAAAAAAAAA.A •• 

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 ZBB.2-\ 
and \-29 CFR 1910.134-\. 

1.4.7 Industrial Hygienist (IH) 

*AAAA*AAAAAAAA~AA*A**AAA**A*AA**A*AAAA*A***A~****AAAAAAAAAA*AA**A 

NOTE: See Note A located at rear of text. 
AAAAAAAAAAAAA*AAAAAA.AAA*A*A*AAAAAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA*AAA 

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 samplin~ 
only. The Navy will retain an industrial hygienist (NIH) for all other 
sampling and to [assist] [represent] the Contracting Officer]. 

1.4.B 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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ma teria1s*\ brought. to the si c . 

1.S SUBMITTALS 

NOTE: The submittals required for each project are 
very dependent upon the removal method to be used. 
Edit the submittals paragraph accordingly. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~k~kk~~~*k~k~~kk~~~~~~~~~kkkkkkkkk~k~kkk 

NOTE: The "G" in asterisk tokens following each 
submittal item indicates Government approval and 
should be retained. Add UG" 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. 

*k*~~~k~~kkkk~k~k~k~kkkkk~kkk~kkk~~~~~*****~~~*~~~*~*~*~*k~kkkkkkkkkk~~kkk 

Submit the following in accordance with Section \-01300=\, "Submittals." 

1. 5.1 \*SD-02, Manufacturer's Catalog Data*\ 

a. \*Local exhaust equipment*\ \*G*\ 

b. \*Vacuums*\ \*G*\ 

c. \*Respirators*\ \*G*\ 

d. \*Pressure differential automatic recording instrument*\ \*G*\ 

e. \*Amended water*\ \*G*\ 

f. \*Glovebag*\ \*G*\ 

g. \*Material Safety Data Sheets (MSDS) for all materia1s*\ proposed 
for transport to the project site \*G*\ 

1.5.2 \*SD-08, Statements*\ 

a. \*Asbestos hazard abatement plan*\ \*G*\ 

b. \*Testing 1aboratory*\ \*G*\ 

c. \*Industria1 hygienist certification*\ \*G*\ 

d. \*Landfil1 approva1*\ \*G*\ 

e. \*Emp1oyee trainin&*\ \*G*\ 

f. \*Medica1 certification*\ requirements \*G*\ 
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1 . 5.2.1 \*As bes tos Hazard Abatement P1an*\ 

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. 

SECTION 02080 PAGE 12 



Submit written evidence that the landfill for disposal is approved for 
asbestos disposal by the [USEPA] [and] [state] [and] [local] regulatory 
agency(s). Submit detailed delivery tickets, prepared, signed and dated by 
an agent of the landfill, certifying the amount of asbestos materials 
delivered to the landfill, within 3 days after delivery. In those states 
that require a hazardous waste manifest the Contractor shall submit~ within 
3 days, signed copies of such to the Contracting Officer. 

l.5.2.5 \*Employee Training*\ 

Submit certificates signed by each employee indicating that the employee 
has received training in the proper handling of materials that contain 
asbestos; understands the health implications and risks involved, including 
the illnesses 'possible from exposure to airborne asbestos fibers; 
understands the use and limits of the respiratory equipment to be used; and 
understands the results of monitoring of airborne quantities of asbestos as 
related to health and respiratory equipment as indicated in \-29 CFR 
1926.58-\ on an initial and annual basis. 

l.5.2.6 \*Medical Certification*\ 

Provide a written certification signed by ,a licensed physician that all 
workers and supervisors have met or exceeded all of the medical 
prerequisites listed herein and in \-29 CFR 1926.58-\ and \-29 
CFR 1910.134-\. 

l.5.3 \*SD-12, Field Test Reports*\ 

a. \*Air sampling results*\ \*G*\ 

b. \*Pressure differential recordings for local exhaust system*\ \*G*\ 

c. \*Asbestos disposal quantity report*\ \*G*\ 

l.5.3.1 \*Air Sampling Results*\ 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""A""""""""""""""" 
NOTE: See Note A located at rear of text. 

~AAAA"A"A"A"""A""""A"A""A"AAA"A"A""""""AAAA"AAAAA"A"AA"AAAAAA"AAA"AAAAAA 

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]. 

l.5.3.2 \*Pressure Differential Recordings for Local Exhaust System*\ 

NOTE: When an enclosed full containment is not 
required, delete the requirements for the local 
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eXhR\lst system and pressure differential reco~ding . 

*********************** #c #c #c #c #c Ie f< f< Ie Ie f< Ie Ie Ie f< #c Ie Ie Ie Ie ******************************* 
*f<lelelclclclclclclclclclclclclclclclclclclclclelclclclclclclclclclclclclclclclelclclclclclclclclclclclcleIclclclelclelclef<lclclclclclclclclclclc 

NOTE: See Note A located at rear of text. 
IclelclclelclclclclclclclclelclclclelclclclelclclelclclclelelclclclclclelelclclclclclclelelclclclclclclcleleIclelclelelclelelclelelelclclelelclclcle 

Provide a local exhaust system that creates a negative pressure of at least 
0.02 inches of water relative to the pressure external of the enclosure 
and operate it continuously, 24 hours a day, until the enclosure of the 
asbestos control area is removed. Submit pressure differential recordings 
for each work day to the [PIH] [and] [NIH] for review and to the 
Contracting Officer within 24 hours from the end of each work day. Notify 
the Contractor and the Contracting Officer immediately of any variance in 
the pressure differential which could cause adjacent unsealed areas to have 
asbestos fiber concentrations in excess of 0.01 fibers per cubic centimeter 
or background whichever is higher. In no circumstance shall levels exceed 
0.1 fibers per cubic centimeter. 

1.5.4 \*SD-13, Certificates*\ 

a. \*Vacuums*\ \*G*\ 

b. \*Water filtration equipment*\ \*G*\. 

c. \*Ventilation systems*\ \*G*\ 

d. Other \*equipment required to contain airborne asbestos fibers*\ 
\*G*\ 

e. Chemical \*encapsulants*\/sealers \*G*\ 

Show compliance with \-ANSI Z9.2-\ by providing manufacturers' 
certificatiol1s. 

1. 5.5 \*SD-18, Records*\ 

a. \*Notifications*\ \*G*\ 

b. \*Rental equipment*\ \*G*\ 

c. \*Respirator program records*\ \*G*\ 

1.5.5.1 \*Notifications*\ 

Notify the Contracting Officer in writing 10 working days prior to the 
start of asbestos work. [Notify the local fire department 3 days prior to 
removing fire-proofing material from the building including notice that the 
material contains asbestos. 1 

1.5.5.2 \*Rental Equipment*\ 

Provide a copy of the written notification to the rental company concerning 
the intended use of the equipment and the possibility of asbestos 
contamination of the equipment. 
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1.5.5.3 \*Respirator Program Records*\ 

Submit records of the respirator program as required by \-ANSI Z88.2-\, 
\-29 CFR 1910.134-\, \-29 CFR 1926.58-\. 

PART 2 PRODUCTS 

2.1 \*ENCAPSULANTS*\ 

Shall conform to current USEPA requirements, shall contain no toxic or 
hazardous substances, no solvents and shall conform to the following 
performance requirements. 

2.1.1 Removal Encapsulants 

Requirement 

Flame Spread - 25, Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

2.1. 2 Bridging Encapsulant 

Requirement 

Flame Spread .' 25,' Smoke 
Emission - 50 

Combustion-Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

Cohesion/Adhesion Test - 50 pounds 
of force/foot 

Fire Resistance - Ne&ligible affect 
on fire resistance rating over 3 
hour test (Classified by UL for use 
over fibrous and cementitious 
sprayed fireproofin&) 

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-\ 

\-ASTH D 2794-\ 
Gardner Impact Test 
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Rr:gu i reml~r.t 

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 Standa:·d 

\-ASTM D 522-\ 
Mandrel Bend Test 

Test Standard 

\-ASTM E 84-\ 

University of Pittsburgh 
Protocol 

\-ASTM C 732 -\ 
Accelerated Aging Test 

\ -ASTM E 96-\ 

\-ASTM E 736-\ 

\-ASTM E 119-\ 

\-ASTM D 2794-\ 
Gardner Impact Test 

\-ASTM D 522-\ 
Mandrel Bend Test 

Test Standard 

\-ASTM E 84 - \ 

University of Pittsburgh 
Protocol 

\-ASTM C 732-\ 
Accelerated Aging Test 

\-ASTM E 96-\ 

\-ASTM E 119-\ 
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Requirement 

to steel member) 

Bond Strength - 100 pounds of force/ 
foot (Tests compatibility with 
cementitious and fibrous 
fire:'proofing) 

PART 3 EXECUTION 

3.1 EQUIPMENT 

Test Standard 

\-ASTM E 736-\ 

~OTE: Modify the number of sets of protective 
equipment as required, depending on the size of the 
asbestos removal project. 

************************************************************************** 

Make available to the Contracting Officer or the Contracting Officer's 
Representative, two complete sets of personal protective equipment as 
required herein for entry to the asbestos control area at all times for 
inspection of the asbestos control area. Provide equivalent training to 
the Contracting Officer or a designated representative as provided to 
Contractor employees in the use of the required personal protective 
equipment. Provide manufacturer's certificate of compliance for all 
\*equipment required to contain airborne asbestos fibers*\. 

3.1.1 Respirators 

Select respirators from those approved by the National Institute for 
Occupational Safety and Health (NIOSH), Department of Health and Human 
Services. 

3.1.1.1 \*Re5;'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 Protec t ive C1o~hin~ 

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 19l0.141-\(d)(3) in between for personnel required to wear whole body 
protective clothing. Provide two separate lockers for each asbestos 
worker, one in each locker room. Keep street clothing and street shoes in 
the clean locker. HEPA vacuum and remove asbestos contaminated disposable 
protective clothing while still wearing respirators at the boundary of the 
asbestos work area and seal in impermeable bags or containers for disposal. 
Do not wear work clothing between home and work. Locate showers between 
the decontamination locker room and the clean locker room and require that 
all employees shower before changing into street clothes. Collect used 
shower water and filter to remove asbestos contamination with an approved 
\*water filtration equipment*\. Dispose of filters and residue as asbestos 
waste. Discharge clean water to the sanitary system. Dispose of asbestos 
contaminated work clothing as asbestos contaminated waste. Decontamination 
units shall be physically attached to the asbestos control area . Build 
both a personnel decontamination unit and an equipment decontamination unit 
onto and integral with each asbestos control area. 

3.1.2.4 Eye Protection 

Provide goggles to personnel engaged in asbestos operations when the use of 
a full face respirator is not required. 

3.1.3 Warning Signs and Labels 

Provide [bilinguall warning signs [printed in English and [ _________ l 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 . l4S-\(d)(4), and \-29 
CFR 1926.S8-\(k) minimum 20 by 14 inches displaying the following legend in 
the lower panel : 
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Legend Nocation 

Danger l-inch Sans Serif Gothic or Block 

Asbestos l-inch Sans Serif Gothic or Block 

Cancer and Lung Disease Hazard l/4-inch Sans Serif Gothic or Block 

Authorized Personnel Only l/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.S8-\(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 

**************************k****~~*********************** ********** 
NOTE: When an enclosed full 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 asbestos from reusable tools 
prior to storage or reuse. 

3.l. 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 

NOTE: See Note B located at rear of text. 
~~AA~~~A~AA~~~~AAAAA~AAAAAAAA~AAAAAAAA~AAAAAAAAA~AAAAAAAAAAAAAAAAAAAAAAAAA 

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. 

~A~AAAAAAAA~AAAAAAA~A~AAAAAAA~AA~AA~AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

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 
satisfaction of the Contracting Officer including clearance sampling, prior 
to resumption of work. 

3.2.1 Protection of Existing Work to Remain 

NOTE: See Note A located at rear of text. 
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Perform demolition work without damage or contamination of adjacent work. 
Where such work is damaged or contaminated as verified by the Contracting 
Officer using visual inspection or sample analysis, it shall be restored to 
its original condition or decontaminated by the Contractor at no expense to 
the Government as deemed appropriate by the Contracting Officer. This 
includes inadvertent spill of dirt, dust, or debris in which it is . 
reasonable to conclude that asbestos may exist. When these spills occur, 
stop work immediately. Then clean up the spill. When satisfactory visual 
inspection and air sampling results are obtained from the [PIH] [NIH] work 
may proceed. 

3.2.2 Furnishings 

NOTE: Choose one of the following options. In most 
projects, the Government will remove furniture and 
equipment before the Contractor begins work. In 
this case the first paragraph should be used. The 
third paragraph should only be used when existing 
furnishings have been contaminated with asbestos 
fibers and the Contractor will be required to clean 
these items. When the third paragraph is used, 
identify the furnishings and indicate the quantity 
of each. 

************************************************************************** 

[Furniture [,( _____ )] and equipment will be removed from the area of work 
by the Government before asbestos work begins.] 

[Furniture [,( _____ )] and equipment will remain in the building. Cover and 
seal furnishings with 6-mil plastic sheet or remove from the work area and 
store in a location on site approved by the Contracting Officer.] 

[Furnishings listed below and located in the work area are considered to be 
contaminated with asbestos fibers. Transfer these items to an area on site 
approved by the Contracting Officer, decontaminate (wet methods where 
possible), and then store until the room from which they came · is declared 
clean and safe for entry. [Carpets, draperies, and other items which may 
not be suitable for on-site wet cleaning methods shall be properly 
laundered as recommended by the [NIH] [PIH] so as to remove all asbestos 
contamination or disposed of at the Contracting Officer's discretion.] At 
the conclusion of the asbestos removal work and cleanup operations, 
transfer all objects so removed and cleaned back to the area from which 
they came and re-install them. Base bids on decontaminating: 

a. [ __ I Desks 

b. [ __ I Filing cabinets 

c. Linear feet of shelving 

d. [~_ l Cubic Feet of books, papers, files, etc. 
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e. [ ___ II 

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 . 

•• *.**** •••••• * ••• * •• **.* •• **.* •• * ••••• ** •• *.*.**.** •• ***.*.*.*****.*** •• * 

3 .. 2.4 . 1 Full Containment 

Block and seal openings in areas where the release of airborne asbestos 
fibers can be expected. Establish an asbestos containment with the use of 
curtains, portable partitions, or other enclosures in order to prevent the 
escape of asbestos fibers from the contaminated asbestos work area. 
Containment development shall include protective covering of walls, and 
ceilings with a continuous membrane of two layers of minimum 4-mil plastic 
sheet sealed with tape to prevent water or other damage. Provide two 
layers of 6-mil plastic sheet over floors and extend a minimum of 12 inches 
up walls. Seal all joints with tape. Provide local exhaust system in the 
asbestos control area. Openings will be allowed in enclosures of asbestos 
control areas for the supply and exhaust of air for the local exhaust 
system. Rep~ace filters as required to maintain the efficiency of the 
system. 

3.2.4.2 \*Glovebag*\ 

*** •• *******************.**.**.***.*.*******.**k*****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. 

AA**AAAAAA**A**A*AA*A*AA*kk*kA*kk**kkAAA*kkkkk*AAkAkAk kkkkAkAkkAkkkk*AAkAA 

AkkAA*A*A****AAkkAkkkkkA~k**kkk*AAAA*AA*k*AAAkA**kAAkk kkkkk*k**k*kA 

NOTE: See Note A located at rear of text. 
'd"A*kkAkAA 

The construction of an enclosed asbestos containment is infeasible for the 
removal of [ _____ I 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 durine the work shift 
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at the designated limits [down' .... indl of the asbestos work area at such 
frequency as recommended by the [PIHj [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 a4jacent 
areas or provide personnel with approved protective equipment at the 
discretion of the Contracting Officer. This sampling may be duplicated by 
the government at the discretion of the Contracting Officer. If the air 
sampling results obtained by the government differ from those obtained by 
the Contractor, the government results shall prevail. If adjacent areas 
are contaminated as determined by the Contracting Officer, clean the 
contaminated areas, monitor, and visually inspect the area as specified 
herein. 

3.2.4.3 Outdoor 

NOTE: Specify the asbestos material to be removed 
in the first blank and identify the location of the 
area which cannot be enclosed in the second blank. 

************************************************************************** 

************************************************************************** 
NOTE: See Note C located at rear of text. 

******~A****************************************************************** 

************************************************************************** 
NOTE: See Note A located at rear of text. 

************************************************************************** 

The construction of an enclosed asbestos containment is infeasible for the 
removal of [." j. located [ ___ ]. Establish designated limits for the 
asbestos work area with the use of rope or other continuous barriers, and 
maintain all other requirements for asbestos control areas except for local 
exhaust. [ .] Also, where an enclosure is not provided, conduct area 
monitoring of airborne asbestos fibers. during the work shift at the 
designated limits [downwind] of the asbestos work area at such frequency as 
recommended by the [PIH] [and] [NIH] and conduct personal samples of each 
worker engaged in asbestos handling (removal, disposal, transport and other 
associated work). If the quantity of airborne asbestos fibers monitored at 
the breathing zone of the workers or designated limits at any time exceeds 
background or 0.01 fibers per cubic centimeter whichever is lesser, stop 
work, evacuate personnel in adjacent areas or provide personnel with 
approved protective equipment at the discretion of the Contracting Officer. 
This sampling may be duplicated by the Government at the discretion of the 
Contracting Officer. If the air sampling results obtained by the 
Government differ from those obtained by the Contractor, the Government 
results shall prevail. If adjacent areas are contaminated as determined by 
the Contracting Officer, clean the contaminated areas, monitor, and 
visually inspect the area as specified herein. 
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3.2 . 5 Asbestos Handling Procedures 

3.2.5.1 General Procedures 

[Wet asbestos material with a fine spray of [amended water) [specific 
wetting agent] during removal, cutting, or other handling so as to reduce 
the emission of airborne fibers.) Remove material and immediately place in 
6 mil plastic disposal bags. Where unusual circumstances prohibit the use 
of 6 mil plastic bags, submit an alternate proposal for containment of 
asbestos fibers to the Contracting Officer for approval. For example, in 
the case where both piping and insulation are to be removed, the Contractor 
may elect to wet the insulation and wrap the pipes and insulation. in 
plastic and remove the pipe by sections. 

3.2.5.2 Sealing Contaminated Items Designated for Disposal 

NOTE: Use this paragraph only when asbestos 
contaminated items are also designated for removal 
and disposal. 

************************************************************************** 

Remove contaminated architectural, mechanical, and electrical appurtenances 
such as venetian blinds, full-height partitions, carpeting, duct work, 
pipes and fittings, radiators, light fixtures', conduit, panels, and other 
contaminated items designated for removal by completely coating the items 
with an asbestos lockdown encapsulant at the demolition site before 
removing the items from the asbestos control area. These items need not be 
vacuumed. The asbestos lockdown encapsulant shall be tinted a contrasting 
color. It shall be spray-applied by airless method. Thoroughness of 
sealing operation shall be visually gauged ·by the extent of colored coating 
on exposed surfaces. Lockdown encapsulants shall comply with the 
performance requirements specified herein. 

3.2.5.3 Exposed Pipe Insulation Edges 

Contain edges of asbestos insulation to remain that are exposed by a 
removal operation. Wet and cut the rough ends true and square with sharp 
tools and then encapsulate the edges with a 1/4-inch-thick layer of 
non-asbestos containing insulating cement troweled to a smooLh 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 

***,~*********n*~*k*k**k4*k**k*4kk44*4*~44*k*kk**4kk4kk*4knkkkk 

NOTE: Air sampling regimen is very dependent on 
removal method and applicable laws, edit 
accordingly . 

***********~kk4kkkk**kk4kkk4Ak44444444~*4kkAA*kA444k4A4444 

SECTION 02080 PAGE 24 



NOTE: See Note A located at rear of text. 
*",'rlrick-k-k**~.******":<**~ ... 'c***~*************':C**********".'c*********~,"********** 

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 re~sons 
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 York 

NOTE: The designer shall research the state, 
regional and local laws. regulations. statutes, 
etc., to determine whether "aggressive" air sampling 
is required. 

********************** ••••••••• *.******** ••• *.*****.** •• *** •• ************* 

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 York 

NOTE: Choose one of the following options. See 
Note A located at rear of text. 

************A*AAA**A*AAA*A**AA*A*AA******A*****A***A**AA*A*Ak***AAA*AA*A** 

******AAAAAAA**AAAAA*AAAAA*AA*AA*A****A***AA*AA*A***~A**A*****AA**A***AR** 

NOTE: When an "enclosed" asbestos control area is 
not required. retain the appropriate portion in 
brackets. 

*AAA*A**********AA*************R*A****A*******R*****A*kkR****A***A*******R 

[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 inunediately. [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 reconunended by the PIlL I [Where glovebag methods are used, 
perform personal and area air sampling at locations and frequencies that 
will accurately characterize the evolving airborne asbestos levels. J J 
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[The PIH shall provide personal sampling as indicated in \-29 CFR 
1926.58-\. At the same time the NIH will provide area sampling close to 
the work inside the containment, outside the clean room entrance to the 
containment, and at the exhaust opening of the local exhaust system. 
Thereafter, provided the same type of work is being performed, the NIH will 
provide area sampling once every work shift close to the work inside the 
containment, outside the clean room entrance to the containment, and at the 
exhaust opening of the local exhaust system. If sampling outside the 
containment shows airborne levels have exceeded background or 0.01 fibers 
per cubic centimeter, whichever is greater, stop all work, correct the 
condition(s) causing the increase, and notify the Contracting Officer 
immediately. [In areas where the construction of a containment is not 
required, after initial TWAs are established and provided the same type of 
work is being performed, the NIH will provide sampling at the designated 
limits of the asbestos work area at such frequency as recommended by the 
NIH.] [Where glovebag methods are used, perform personal and area air 
sampling at locations and frequencies that will accurately characterize the 
evolving airborne asbestos levels.]] 

3.2.6.3 Sampling After Final Clean-Up (Clearance Sampling) 

NOTE: The designer shall research the state, 
regional and local laws, regulations, statutes, 
etc., to determine whether "aggressive" air sampling 
is required. 

**********************************************************A*AA**AA****A*A* 

NOTE: See Note A located at rear of text. 
~A*AAA**A**A**AA**AA*****A**A******A******************************** 

NOTE: The designer shall research the state, 
regional and local laws, regulations, statutes, 
etc., to determine whether TEM analysis is required. 

*****~************A*AA*******A*****************AAA***A****AAAA*******AA 

Provide area sampling of asbestos fibers [using aggressive air sampling 
techniques as defined in the \-EPA 560/5-85-024-\1 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 [ _____ I samples. 1 [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 In~pection 

While performing asbestos removal work, the Contractor shall be subject to 
on-site inspection by the Contracting Officer who may be assisted by or 
represented by safety or industrial hygiene personnel. If the work is 
found to be in violation of this specification, the Contracting Officer or 
his representative will issue a stop work order to be in effect immediately 
and until the violation is resolved. Standby time required to resolve the 
violation shall be at the Contractor's expense. 

3.3 CLEAN-UP AND DISPOSAL 

3.3.1 Housekeeping 

Essential parts of asbestos dust control are housekeeping and clean-up 
procedures. Maintain surfaces of the asbestos control area free of 
accumulations of asbestos fibers. Give meticulous attention to restricting 
the spread of dust and debris; keep waste from being distributed over the 
general area. Use HEPA filtered vacuum cleaners. Do not blow down the 
space with compressed air. When asbestos removal is complete, all asbestos 
waste is removed from the work-site, and final clean-up is completed, the 
Contracting Officer will certify the area as safe before the signs can be 
removed. After final clean-up and acceptable airborne concentrations are 
attained but before the HEPA unit is turned off and the containment 
removed, remove all pre-filters on the· building HVAC system and provide new 
pre-filters. Dispose of filters as asbestos-contaminated materials. 
Reestablish HVAC mechanical, and electrical systems in proper working 
order. The Contracting Officer will visually inspect all surfaces within 
the containment for residual material or accumulated dust or debris. The 
Contractor shall re-clean all areas showing dust or residual materials. If 
re-cleaning is required, air sample and establish an acceptable asbestos 
airborne concentration after re-cleaning. The Contracting Officer will 
certify that the area is safe in writing before unrestricted entry is 
permitted. The Government shall have the option to perform monitoring to 
certify the areas are safe before entry is permitted. 

3.3 . 2 Title to Materials 

All materials resulting from demolition work, except as specified 
otherwise, shall become the property of the Contractor and shall be 
disposed of as specified in applicable local, state, and Federal 
regulations and herein. 
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3.3.3 Disposal of Asbestos 

NOTE: Disposal procedures and sites for asbestos 
materials vary considerably with each location. 
Contact local station Public Works and the NAVFAC 
Engineering Field Division Hazardous Waste Manager 
or Industrial Hygienist for local procedures. 

~~~~kkkkkkkkkkkkk~~kk~~k~k~~kk~~k~kk~k~kk~k~~kk~k~kkk~kkkk~kkk~kkkkkk~~**k 

3.3.3.1 Procedure for Disposal 

Collect asbestos waste, asbestos contaminated water, scrap, debris, bags, 
containers, e~uipment, 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 te~porary storage, store sealed 
impermeable bags in asbestos waste drums or skids. An area for interim 
storage of asbestos waste-containing drums or skids will be assigned by the 
Contracting Officer or his authorized representative. Procedure for 
hauling and disposal shall comply with \-40 CFR 61, SUBPART M-\, state, 
regional, and local standards. Sealed plastic bags may be dumped from 
drums into the burial site unless the bags have been broken or damaged. 
Damaged bags shall remain in the drum and the entire contaminated drum 
shall be buried. Uncontaminated drums may be recycled. Workers unloading 
the sealed drums shall wear appropriate respirators and personal protective 
equipment when han~ling asbestos materials at the disposal site. 

3.3.3.2 \*Asbestos Disposal Quantity Report*\ 

********k**************************~~k***kkkkkk**k*k**k******k*****k**k**k 
NOTE: See Note A located at rear of text. 

k*******~*********~*k**k****k**~k***k***kk**kk*kk***kkkkk 

[Direct the PIH to record and report, to the Contracting Officer, the 
amount of asbestos containing material removed and released for disposal. 
Deliver the report for the previous day at the beginning of each day shift 
with amounts of material removed during the previous day reported in linear 
feet or square feet as described initially in this specification and in 
cubic feet for the amount of asbestos containing material released for 
disposal. ] 

[Allow the NIH to inspect, record and report the amount of asbestos 
containing material removed and released for disposal on a daily basis.) 

-- End of Section --
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- - End --

Cf:ITERIA 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. 
Yet removal is the preferred method and the least 
hazardous. Dry removal as an option can be used to 
allow the Contractor to use dry removal where wet 
removal may damage adjacent areas. Dry removal as 
the only method of removal should only be specified 
if severe water damage to equipment, etc., would 
occur during wet removal. If dry removal alone is 
allowed, carefully edit the specification to remove 
all reference to amended water and wetting down 
procedures and to include a requirement for a 
written variance submitted by the Contractor along 
with the written approval of any regulatory 
authority having jurisdiction. 

NOTE C: Requirements for demolition or removal of 
asbestos outdoors varies considerably with the work 
and the location involved. This paragraph specifies 
minimum requirements (which mayor may not entirely 
apply) for demolition or removal of asbestos 
outdoors where construction of a containment mayor 
may not be practical. The designer shall provide 
specific requirements necessary for the particular 

.. project best suited to prohibit or reduce asbestos 
exposure to other Contractor employees, Navy 
resources and the general public. 

NOTE D: Suggestions for improvement of this 
specification will be welcomed using the "Agency 
Response Form" located in 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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*************************************************************************** 
DEP.!..!UKE!r: OF THE NAVY GEN[RAL NOTES (Ap~il 1991) 
NAVAL FACILITIES 
ENGINEERING COMMAND 
*************************************************************************** 

GENERAL NOTES 

The following is provided as guidance for use of this Naval Facilities 
Guide Specification (NFGS): 

1. The NFGS is in the three-part Section format established by the 
Construction Specifications Institute and adopted by the Department of 
the Navy. The specification is in the SPECSINTACT format to 
accommodate editing the magnetic media edition using the SPECSINTACT 
Computer System to produce the project specification section. 

2. Technical Notes are interspersed in the body of the specification, if 
they are ten lines or less, and are separated from the text by a line 
of asterisks above and below the note. Technical Notes more than ten 
lines or repeated more than three times remain at the end of the 
specification under the heading "Criteria Notes," with a notation in 
the text. All Technical Notes and Criteria Note notations immediately 
precede the text to which they apply. DO NOT PRINT CRITERIA 
(TECHNICAL) NOTES OR NOTATIONS IN THE FI~AL MANUSCRIPT OF THE PROJECT 
SPECIFICATION SECTION CREATED FROM THIS GUIDE SPECIFICATION. (Notes 
can be deleted automatically when using SPECSINTACT.) 

3. Do not refer to this guide specification in the project specification. 
Use it as a manuscript to prepare the project specifications. Edit and 
modify this guide specification to meet project requirements. Where 
"as shown," "as indicated," "as detailed," or words of similar import 
are used, include all requirements so designated on the project 
drawings . 

. ' 
4. Do not include the following parts of this NFGS in the project 

specification: 

a. Signature Sheet 
b. Table of Contents 
c. Notes or Criteria Notes 
d. Sketches, if any 
e. General Notes 
f. Other supplemental information, if any, attached to this guide 

specification. 

Use all parts listed above in the editing process but. when working 
with printed copy, detach them (where possible) as the first step in 
editing this guide specification for inclusion in a project 
specification. (All parts listed above are automatically deleted when 
printing without notes in SPECSINTACT.) If required for the 
construction contract, sketches and figures shall be placed on the 
project drawings. Where there are no project drawings, sketches and 
figures may be included as a part of the project specification, if 
required. 
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5. Project title shall be placed in the upper left corner of each page and 
is limited to 66 character spaces on one line. (Automatically printed 
when using SPECSINTACT if the project title is entered as the title in 
the Job Set-Up Screen). 

6. Project specification number shall be placed in the upper right corner 
of each page. (Automatically printed when using SPECSINTACT if the 
project specification number is entered as the job name in the Job 
Set-Up Screen.) 

7. Project specification section number and page number shall be centered 
at the bottom of each page of the section created from this guide 
specification. (Automatically printed when using SPECSINTACT.) 

8. Yhere numbers, symbols, words, phrases, clauses, sentences, or 
paragraphs in this guide specification are enclosed in brackets, [], a 
choice or modification must be made; delete inapplicable portion(s) and 
brackets. Where blank spaces enclosed in brackets occur, insert 
appropriate data.. Delete inapplicable text and, if not using 
SPECSINTACT, renumber subsequent articles, paragraphs, sub-paragraphs, 
accordingly. (Renumbering is done automatically during the print 
process when using SPECSINTACT.) 

9. In compliance with CSI format, article 1.1 SUMMARY has been added to 
the specification. Use of this article is considered optional by CSI. 
NAVFAC does not use this article. Article 1.1 shall be deleted for a 
project specification, but must be present in all guide specifications. 

10. Article title has been changed to "REFERENCES" 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 5ubmit~al type (i.e. 5D-14 for "Samples"). The letters and 
number (i.e., SD-14 for "Samples") are Submittal Descriptions defined 
in Section 01300, "Submittals." 

13. Specifications shall not repeat information shown on the drawings. 
Specifications shall establish the quality of materials and 
workmanship, methods of installation, equipment functions, and testing 
required for the project. Drawings shall indicate dimensions of 
construction, relationship of materials, quantities, and location and 
capacity of equipment. 

14. CAUTION: Coordination of this section with other sections of the 
project specification and with the drawings is mandatory. If materials 
or equipment are to be furnished under this section and installed under 
other sec~ions or are indicated on the drawings, state that fact 
clearly for each type of material and item of equipment. Review the 
entire project specification and drawings to ensure that language is 
included to provide complete and operational systems and equipment. 

15. Any changes or revisions to this document, since the date of the 
original approval for NAVFAC, have been performed by the Guide 
Specifications Division (Code DS03) located at the Naval Construction 
Battalion Center at Port Hueneme, California 93043-5000. (Phone: 805 
982-6103) 

16 . Suggestions for improvement of this specification will be welcomed 
using the "Agency Reponse Form" located in SPECSINTACT under "System 
Directory" or DD Form 1426. Suggestions should be forwarded to: 

Commanding Officer 
Naval Construction Battalion Center 
Civil Engineer Support Office 
Code DS03 
Port Hueneme, CA 93043-5000 

-- End of General Notes --
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Sources of Definitions: 

Abatement 

Acoustical Insulation 

Acoustical Tile 

Actinol ite 

Action Level 

Addenda 

M0210030 

ASBESTOS GLOSSARY 

AHERA Inspecting Buildings for Asbestos
Containing Materials Coarse, 
Georgia Institute of Technology 
Atlanta, GA 
November 16-18, 1987 

and 

Environmental Institute 
Cobb Corporate Center/300 
350 Franklin Road 
Marietta, GA 30067 
June 1990, 6th Edition 

Procedures to control or otherwise limit 
fiber release from asbestos-containing or 
contaminated building materials. Includes 
stripping, removal, encapsulation, disposal, 
wet cleaning, etc. 

American Board of Industrial Hygiene 

The general application or use of asbestos 
for the control of sound due to its lack of 
reverberant surfaces. 

The general application or use of asbestos 
for the control of sound due to its lack of 
reverberant surfaces. 

One of six naturally-occurring asbestos 
minerals. It is not normally used 
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 teohnique 
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-Built Drawings 

Asbestiform Minerals 

Asbestos 

Asbestos Bodies 

Asbestos-Containing 
Building Material (ACBM) 

Asbestos-Containing 
Material (ACBM) 

Asbestos-Contaminated 
Elements 

Asbestos Contaminated 
Material 

Asbestos Control 

M0210030 

American National Standards Institute 

One of six naturally-occurring asbestos 
minerals. It is of limited commercial 
value. 

A site for the disposal of asbestos- . 
containing and other hazardous wastes that 
has been given EPA approval. 

Drawings and specifications which reflect 
the way a building was actually constructed. 

Minerals which, due to their crystal 
structures and chemical composition, tend to 
be separated into fibers and can be 
classified as a form of asbestos. 

A generic name given to a number of 
naturally-occurring hydrated mineral 
silicates that possess a unique crystalline 
structure, are incombustible in air, and are 
separable into fibers. Asbestos includes 
the asbestiform varieties of chrysotile 
(serpentine), crocidolite (riebeckite), 
amosite (cummingtonite-grunerite), 
anthophyllite, antinolite, and tremolite. 

Coated asbestos fibers often seen in the 
lungs of asbestos-exposure victims. 

Surfacing ACM, thermal system insulation 
ACM, or miscellaneous ACM that is found in 
or on interior structural members or other 
parts of a school building (AHERA 
Definition). 

Any material or product which contains 
more than one (1) percent asbestos (EPA 
Definition) . 

Any objects that have been exposed to 
airborne asbestos fibers without being 
sealed off or isolated. 

Any materials, substance or item 
containing asbestos. 

Minimizing the generation of airborne 
asbestos fibers until a permanent solution 
is developed. 
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Asbestos Exposure 
Assessment System 

Asbestos Fibers 

Asbestos Filtration 
Device (AFD) 

Asbestos Standard 

Asbestosis 

Aspect Ratio 

Atmospheres Immediately 
Dangerous to life or Death 

Atmosphere Supplying 
Respirators 

Barrier 

M0210030 

A decision tool which can be used to 
determine the extent of the asbestos hazard 
that exists in a building, and which can 
also be used to develop actions. 

Fibers with their length being greater than 
five microns (length to width ratio of 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 AFOS 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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cn i a 

Claims-Made Insurance 

Claustrophobia 

Clean Room (Clean Area) 

Clerk of the Works 

Closed Circuit SCBA 

Columns 

Compressed Oxygen 
Cylinder Type Close 
Circuit SCBA 

Concrete-like Asbestos 

Continuous Flow 
Airline Device 

Contract Documents 

M0210030 

An industrial hygienist who has been granted 
certification by the American Board of 
Industrial Hygiene, used to supervise 
surveys and design for asbestos abatements. 

Tiny hair-like structures in the windpipe 
and bronchi of the lung passages that- help 
force undesirable particles and liquids up 
and out of the lungs. 

A form of insurance in which a claim is 
allowed only if the insurance is in effect 
when the claim is made, that is, when the 
injury of effect is observed. 

The fear of being in enclosed or narrow 
spaces. 

An uncontaminated area or room outside the 
enclosed work area and part of the work area 
isolation structure, with provisions for 
storage of workers' street clothes and 
protection equipment. 

A person who coordinates and oversees all 
activities on an asbestos abatement job 
site. 

A self-contained respiratory' protection 
device in which the air is rebreathed after 
the exhaled carbon dioxide has been removed 
and the oxygen content restored. 

The building components which support the 
structural beams. 

A self-contained respiratory protection 
device in which air is supplied . from a 
compressed air cylinder. The exhaled air is 
filtered to remove carbon dioxide, and 
additional breathing air is provided. 

Hard, non-friable asbestos-containing 
material that requires a mechanical force to 
penetrate its surface. 

A respirator that maintains a constant air
flow to the wearer. 

Legally binding building drawings and 
specifications. Also called construction 
documents. 
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Contract Specifications 

Criteria Document 

Crocidolite Blue 
Asbestos 

Curtained Doorway 

Damaged Friable 
Surfacing Material 

Damaged or Significantly 
Damaged Thermal System 
Insulation 
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A set of guidelines that a contractor must 
follow when conducting an asbestos abatement 
job. 

Consumer Product Safety Commission. 

NIOSH publications that address toxic 
materials, analytical methods, personal 
protective equipment, etc. 

Strongest of asbestos minerals. An 
asbestiform mineral of the amphibole group. 
It is of minor commercial value in the U.S. 

A device designed to restrict air movement 
between areas, typically constructed by 
placing three overlapping sheets of 
polyethylene film over an existing or 
temporarily framed doorway, securing all 
sheets using a plier stapler, along the top 
of the doorway, securing the vertical edge 
of the outside sheet along one vertical side 
of the doorway, the second sheet along the 
doorway vertical edge opposite the first, 
and the third sheet around the entire 
doorway (including base). 

Friable surfacing ACM which has 
deteriorate or sustained physical lnJury 
such that the internal structure (cohesion) 
of the material is inadequate or, if 
applicable, which has delaminated such that 
the bond to the substrate (adhesion) is 
inadequate or which for any other reason 
lacks fiber cohesion or adhesion qualities. 
Such damage or deterioration may be 
illustrated by the separation of ACM into 
layers; separation of ACM from the 
substrate; flaking, blistering, or crumbling 
of ACM surface; water damage; significant or 
repeated water stains, scrapes, gauges, mars 
or other signs of physical injury on the 
ACM. Asbestos debris originating from the 
ACBM in question may also indicate damage 
(AHERA Definition). 

Thermal system insulation on pipes, 
boilers, tanks, ducts, and other 
thermal system insulation equipment in which 
the insulation has lost its structural 
integrity, or its covering, in whole or in 
part, is crushed, water-stained, gouged, 
punctured, missing, or not intact such that 
it is not able to contain fibers. Damage 
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Decontamination 
Enclosure SYstem 

Demand Airline Device 

Dirty Area 

Dispersion Staining 

Disposal 

Dose-Response Effect 

Duct Tape 

Oust Mask 

Electrical Systems 
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may be further illustrated by occasional 
punctures, gouges, or other signs of 
physical injury to ACM; occasional water 
damage on the protective coverings\ jackets; 
or exposed ACM ends or joints. Asbestos 
debris, originating from the ACBM in 
question may also indicate damage (AHERA 
Definition). 

A series of connected rooms with airlocks 
for the purpose of preventing contamination 
of areas adjacent to the work area. 

A respirator in which air enters the 
facepiece only when the wearer breathes in. 

Any area in which the concentration of 
airborne asbestos fibers exceeds 0.01 f/cc, 
or where there is visible asbestos residue. 

Used in conjunction with polarized light to 
identify bulk samples. A particle (fiber) 
identification technique based on the 
difference between light dispersion of a 
particle (fiber) and a liquid medium in 
which it is immersed. 

All procedures necessary to transport and 
deposit the asbestos contaminated waste 
materials stripped and/or removed from the 
building in an approved waste disposal site 
in compliance with Sections 61.152 and 156 
of the EPA Regulations (40 CFR 61) and 
Sections 172.101 and 173.1090 of the DOT 
Regulations (49 CFR). 

The relationship between the amount of 
pollutant a person is exposed to (dose) and 
the increase risk of disease (effect). 
Usually, the greater the dose, the greater 
the effect. 

Heavy gauge tape capable of sealing joints 
or adjacent sheets of polyethylene. 

Single use or disposable dust respirator 
with a low protection factor. 

The system of wires, lights, power 
generation equipment, and related facilities 
to produce, convey, and utilize electrical 
power in a building. 
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Electron Microscopy 

Employee Notification 

Employer's liability 

Encapsulant (Sealant) 

Encapsulation 

Enclosed Work Area 

Enclosure 

EPA Regulations 

Epidemiology 
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A method of asbestos sample analysis which 
utilizes an electron beam to differentiate 
between fibers. 

Informing employees or building occupants if 
asbestosis present in the building, also 
informing them of the hazards associated 
with asbestos exposure, what is being done 
to eliminate the problem, etc. 

legal responsibility imposed on an employer 
requiring him/her to pay damages to an 
injured employee. 

A liquid material which can be applied to 
friable asbestos-containing materials and 
which controls the possible release of 
asbestos fibers from the material either by 
creating a membrane over the surface 
(bridging encapulant) or by penetrating into 
the material and binding its components 
together (penetrating encapsulant). 

All specified procedures necessary to coat 
asbestos-containing or asbestos contaminated 
materials with an encapsulant to control the 
possible release of asbestos fibers into the 
ambient air; all specified procedures 
necessary to render inaccessible asbestos
containing materials non-friable and 
incapable of releasing asbestos fibers in to 
the ambient air by using a penetrating 
encapsulant. 

An isolated area of the facility where 
abatement activities are performed. 

A resilient structure, built (or sprayed) 
around ACM designed to prevent disturbance 
and contain released fibers. 

Environmental Protection Agency. 

Regulatory standards which cover emissions 
to the outside environment from a workplace 
and disposal of hazardous wastes from job 
sites. 

The study of causes, occurrence and 
distribution of disease throughout a 
population. 
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Equipment Room 

Establishing 
Responsibility 

Eyepiece 

Facepiece 

Fallout 

Fiber Containment 

Fiber Control 

Fiber Releasability 

Fiber Reynolds Number 

Fibrosis 

Fibrous 
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A contaminated area or room inside the work 
area which is part of the work area 
isolation structure, with provisions for 
storage of contaminated clothing and 
equipment. 

An asbestos program manager is designated 
and is given the responsibility for 
directing and managing asbestos control 
program activities. 

A component of a full facepiece respirator 
which is a gas-tight transparent window 
through which the wearer may see. 

The portion of a respirator which covers the 
wearer's nose, mouth, and eyes in a full 
facepiece. 

The intermittent release of fibers which 
occurs as a result of weakened bonds in the 
material, or because of deterioration. 

Fibers per cubic centimeters of air. 

The maximum volume of air than can be forced 
from an individual's fully inflated lungs in 
one second (Forced Expiratory Volume - one 
second). 

Enclosing 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) " 

Grade D 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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Half Mask-
High Efficiency 

Heat Cramps 

Heat Exhaustion 

Heat Stress 

Heat Stroke 

HEPA Vacuum Equipment 

High Efficiency 
Particulate Air (HEPA) 

Holding Area 

Homogeneous 

Homogeneous Areas 
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A respirator which covers one-half 
of the wearer's face and is equipped with 
filters capable of screening out 99.97% of 
all particles larger than 0.3 microns. 

Painful spasms of heavily used skeletal 
muscles such as hands, arms, legs, and 
abdomen which are sometimes accompanied by 
dilated pupils and weak pulse resulting from 
depletion of the salt content of the body. 

A condition resulting from dehydration 
and/or salt depletion, or lack of blood 
circulation which is usually accompanied by 
fatigue, nausea, headache, giddiness, clammy 
skin, and a pale appearance. 

A bodily disorder associated with exposure 
to excessive heat. 

The most severe of the heat stress disorders 
resulting from the loss of the body's 
ability to sweat which is characterized by 
hot dry skin, dizziness, nausea, severe 
headache, confusion, delirium, loss of 
consciousness, convulsion, and coma. 

High efficiency particular air, filtered 
vacuuming equipment with a filter system 
capable of collecting and retaining asbestos 
equipment with a filter system capable of 
collecting and retaining asbestos fibers. 
Filters must have a retention efficiency of 
99.97 percent or greater for particles 
having diameters of 0.3 micrometers. 

A type of filter which is 99.97% 
efficient at filtering partic1~s 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 
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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 

Mi 11 imet.er 

Mineral Wool 
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The time between first exposure to a 
disease-causing agent and the appearance of 
the disease. 

Being subject to legal action for one's 
behavior. 

An official record of all activities which 
occurred during a removal project. 

A malignant growth of tissue in the lungs, 
specifically of the bronchi covering. 

Supplied or recirculated air to offset that 
which has already been exhausted from an 
area. 

Mixed Cellulose Ester Filter which is one of 
several different types of media used to 
collect asbestos air samples. 

A respiratory protection device 
which offers protection against airborne 
particulates including dusts, mists, metal 
fumes, and smokes. 

See HVAC Systems. 

An evaluation of a person's health status 
conducted by a medical doctor. 

A record of a person's past health record, 
including all the hazardous materials that 
they have been exposed to and also any 
injuries or illnesses which might dictate 
their future health status. 

A rare cancer of the lining around the 
(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 

Negati ve 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 Definition). 

Material Safety Data Sheet. 

Mine Safety and Health Administration. 

An atmosphere created in a work area 
enclosure such that airborne fibers will 
tend to be drawn through the filtration 
system rather than leak out into the 
surrounding areas. The air pressure inside 
the work area is less than that outside the 
work area. 

Respirators which function by the wearer 
breathing in air through a filter. 

A form of qualitative fit testing in which 
the wearer covers the filters of a negative 
pressure, air-purifying respirator to check 
for leaks around the face seal. 

National Emission Standards for Hazardous 
Air Pollutants--EPA Regulation 40 CFR 
subpart M, part 61. 

The National Institute for Occupational 
Safety and Health which was established by 
the Occupational Safety and Health act of 
1970. 

The official approving agencies for 
respiratory protective equipment who test 
and certify respirators. 

NIOSH proposed sampling and analytical 
method for asbestos in air, No. 7400, "NIOSH 
Manual of Analytic Methods, Third Edition." 

Refers to the types and percentages of 
asbestos present in a given samples. 

A form of insurance in which a claim is 
allowed regardless of when the claim is 
filed. For asbestos insurance, the 
"occurrence" could be the time of first 
exposure. 
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Oilless Compressor 

Open Circuit SCBA 

Operations and 
Maintenance Plan (OMP) 

"Orange Booklets" 

Oxygen Deficient 
Atmosphere 

P&CAM 239 

PAT Samples 

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 air, a-hour time-weighted 
average, as measured by phase contrast 
microscopy. 

Any material or device worn to protect a 
worker from exposure to, or contact with, 
any harmful material or force. 

An air sample taken with the sampling pump 
directly attached to the worker with the 
collecting filter placed in the worker's 
breathing zone. 

Notification and instruction of all workers 
prior to the beginning of a project as to 
the hazards associated with the job and what 
they can do to protect themselves from these 
hazards. 

An optical microscopic technique used for 
the counting of fibers in air samples, but 
which does not distinguish fiber types. 

Assessing suspect material to determine the 
current condition of the material. 

The insulation or wrapping around a pipe. 

A horizontal space designed to transport air 
in a building. Plenum are commonly the 
space between a suspended ceiling and the 
floor above. 

The membrane encasing each lung. 

The system of pipes, valves, fittings and 
related components designed to convey liquid 
or gas fluids throughout a building. Some 
piping may also be part of the HVAC system. 

A condition in the lungs which is a result 
of having inhaled various dusts and 
particles for a prolonged period of time. 
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Polarized Light Microscopy 
iJ1J1l 

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 ~o seal 
off an area in which asbestos removal is 
taking place for the purpose of preventing 
contamination of other areas. 

Respirators which function by blowing air or 
providing pressurized air to the wearer. 

A form of qualitative fit testing in which 
the wearer covers the exhalation valve of a 
negative pressure, air-purifying respirator 
to check for leaks around the face seal. 

Refers to caution or warning signs which 
should be posed in any area in which 
asbestos removal is taking place, or where 
airborne fiber levels may present a health 
hazard. 

Either a full facepiece, helmet, or hooded 
respirator that has the breathing air 
powered to the wearer after it has been 
purified through a filter. 

A meeting held before any work begins 
between the contractor and the building 
owner at which time the job specifications 
are discussed and all details of the work 
agreed upon. 

Complete medical examination of an employee 
before the job begins to determine whether 
or not he/she is fit to perform the 
functions of their employment. 

A respiratory protection device which has a 
regulator and valve design such that there 
is a continuous flow of air into the 
facepiece at all times. 

Levels of airborne contaminants occurring 
under normal conditions. 

Air samples taken under normal conditions 
(background samples). 
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Professional Industrial 
Hygienist 

Progress Payments 

Protection Factor (PFl 

Protective Clothing 

Pulmonary 

Pulmonary Function Tests 

Purple Book 

Qualitative Fit Test 

Quality Assurance 

Quantitative Fit Testing 
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A person possessing either a baccalaureate 
degree in engineering, chemistry or physics, 
or a baccalaureate degree in a closely 
related biological or physical science from 
an accredited college or university and who 
also has a minimum of three years of 
individual hygiene experience. 

A pre-work agreement whereby the building 
owner pays the contractor after completion 
of certain phases of the project. 

A number which reflects the degree of 
protection provided by a respirator. It is 
calculated by dividing the concentration of 
contaminant outside the mask by the 
concentration inside the mask. 

Protective, lightweight garments worn by 
workers performing asbestos abatement to 
keep gross contamination off the body. 

Pertaining to, or affecting the lungs, or 
some portion thereof. 

A part of the medical examination required 
to determine the health status of a person's 
lungs. 

EPA publication of June 1985 titled, 
"Guidance for Controlling Asbestos
Containing Materials in Building, 1985 
Edition." This document is a revision of 
the "Blue Book." 

A method of testing a respirator's face-to
facepiece seal by covering the inhalation or 
exhalation valves and either breathing in or 
out to determine the presence of any leaks. 

A program for collecting and analyzing 
additional samples of suspect material to 
check on the reliability of procedures. 

Testing the fit of a respirator by 
calculating concentrations of contaminants 
inside and outside the mast. This requires 
the use of instruments. 

An abnormal cracking sound heard from the 
lungs which does not necessarily indicate 
any specific disease. 
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Random Sample 

Recordkeeping 

Regulated Areas 

Removal 

Resolution 

Respiration 

Respirator Program 

Respiratory Protection 
Program 

Respiratory Tract 

Resuspension 

Rip-Out 

Safety Glasses 
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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, decisions, analyses, and any 
other pertinent information to a project. 

Areas where fiber levels may exceed OSHA's 
permissible exposure limit. 

All specified procedures necessary to remove 
and properly dispose of ACM. 

The ability to distinguish between 
individual objects, as with a microscope. 

The exchange of gases in the lungs. 

A written program established by an employer 
which provides for the safe use of 
respirators on their job sites. 

A set of procedures and equipment required 
by OSHA if employees wear negative pressure 
respirators or if fiber levels are above the 
PEL. 

The organs of the body which convey air to 
the blood, allow exchange of gases, and 
remove carbon dioxide. 

The secondary dispersal or re-entrainment of 
settled fibers which have previously been 
released by impact or fallout. 

The uncontrolled removal of asbestos
containing materials from a building. 

The likelihood or probability of developing 
a disease, or being hurt, as the result of 
exposure to a contaminant or a condition. 

Self-Contained Breathing Apparatus 

Protective eye equipment. 
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Scanning Electron Microscopy -
lillU 

Scanning Transmission 
Electron Microscopy (STEM) 
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Steel Beams 
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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 
bu 11 di ng. 

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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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 
Industri·al Hygienists to which it is 
believed that workers can be exposed to with 
minimal adverse health effects. (Threshold 
limit Values) 

Time-Weighted Average, as in air sampling. 

Material applied to pipes, fittings, 
boilers, breeching, tanks, ducts, or other 
interior, structural components to prevent 
heat loss or gain, or water condensation, or 
for other purposes. 

A legal wrong, sometimes referred to as 
negligence. 

A trade name for asbestos cementitious 
products. 

A method of microscopic analysis which 
utilizes an electron beam that is focused 
onto a thin sample. As the beam penetrates 
(transmits) through the sample, the 
difference in densities produces an image on 
a fluorescent screen from which samples can 
be identified and counted. 
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Treated Cellulose 

Tremolite 

Type B Reader 

Type C Supplied Air 
Respirator 

USEPA 

Vermi cul ite 

Visible Emissions 

Vi sual Inspection 

Wash Room 

Water Damage 

Wet Cleaning 

f'102 1 0030 

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 

a-Hour TWA 

M0210030 

Materials that are added to water which is 
used for wetting the asbestos-containing 
material in order for the water to penetrate 
more effectively. 

A series of connected rooms, typically 
consisting of a clean room, shower room and 
equipment room. It permits equipment and 
personnel movement to and from the enclosed 
work area while preventing air flow from the 
work area. It is also used for the 
decontamination of workers, materials and 
equipment. 

A set of drawings which reflect the intended 
construction and appearance of the building. 
Also known as building plans. 

A system of insurance required in some 
states by law, financed by employers, which 
provides payments to employees or their 
families for occupational injuries, 
illnesses, or fatalities resulting in loss 
of wage or income incurred while at work. 

The time-weighted average for an a-hour day; 
used in expressing airborne asbestos fiber 
concentrations. 
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