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PART 1 - GENERAL 

1. INTRODUCTION 

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

This plan is structured in two parts: 

Part 1. 

Part 2. 

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

Specific Procedures for Managing Asbestos-Containing 
Materials and situations which may be encountered in the 
surveyed buildings (Sections 5-11). 

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 11 of the O&M Plan. 

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

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

The effective use of this manual requires a good working knowledge of 
the general information presented in Sections 2, 3 and 4 and also 
requires that the employee training described in Section 4.1 has been 
accomplished. 
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These procedures are des;gned to reduce the potent;al for a;rborne 
asbestos f;ber contam;nat;on of bu;ld;ng a;r dur;ng normal, emergency 
and ma;ntenance cond;t;ons, to control the spread of contam;nat;on and 
to protect personnel from those s;tuat;ons where potent;al a;rborne 
f;ber release may occur. 
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2. ASBESTOS 

2.1 Properties and Uses 

Asbestos is a general term used to refer to a group of naturally 
occurring fibrous minerals, all of which are chemically described as 
hydrated silicates. These minerals are divided on the basis of molecu­
lar structure into two groups: chrysoti1e, antigorite, and 1izardite 
are the essential types of serpentine, while the other asbestos miner­
a1s--crocido1ite, actinolite, tremo1ite, and anthophy11ite--are all 
types of amphiboles (the various amphiboles differ from each other only 
in the proportions of different meta1s--a1uminum, 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 

Chrysoti1e (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. 
Chrysoti1e is the only fibrous (asbestiform) member of the serpentine 
mineral group. The most diagnostic physical property of a chrysoti1e 
fiber is its silky feel and appearance . A chrysoti1e fiber is usually 
very fine, elongated, flexible (hardness 3-4) and slightly curled. 
Since chrysoti1e demonstrates variegated color, the use of color as a 
diagnostic physical property is invalid. Chrysoti1e is very heat­
resistant, but easily degraded by acids and a1ka·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 chrysoti1e, 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, tremo1ite, 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 
(tremo1ite) and reinforcing certain plastics (anthophyllite). 
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2.1.2 Commercial Uses 

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

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

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

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

2.2 Exposure Potential 

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

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

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

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

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

2.3.1 Asbestosis 

Asbestosis is a disabling fibrosis or scarring of the lung, which shows 
up on a chest X-ray as scattered opacities. Frequently the pleura (the 
membrane lining the lung) also shows thickening and calcification bone 
plaques. The scarring causes the lung to become less elastic (stiffer), 
making breathing difficult. Also the area available in the lung for the 
exchange of gases is reduced, leaving the body starved for oxygen. Many 
asbestosis patients have a bluish color to the lips and tongue for this 
reason. Other symptoms of the disease include broadening or "clubbing n 

of the tips of the fingers and pulmonary rattles, a crackling sound 
which can be heard during examination with a stethoscope. It is caused 
by the resistance of the scar tissue and pleural plaques to the movement 
of the lungs during breathing. The lung changes are irreversible and 
often continue to worsen even after exposure to asbestos has stopped. 
The disease was first described in 1906, 40 years after the beginning of 
the modern asbestos industry. 

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

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

2.3.2 Cancers 

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

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

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

ih\ll0laOS\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 brlef description of the major elements of the organizational 
structure is as follows: 

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

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

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

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

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

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

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

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

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

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

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

3.1.8 Implement policies established by OSHA, EPA, and Southern Division 
NAVFACENGCOM Regulations in conjunction with the legal, public 
relations, labor relations, medical, safety and asbestos 
management consultants. Further detailing of the Designated 
Person (Public Works Officer) duties is presented in Section 3.5. 
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FIG. 3.1 ASBESTOS MANAGEMENT 
ORGANIZATIONAL STRUCTURE 
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WORKING THROUGH ROICC 
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FIG. 3.2 IMPLEMENTATION FLOW CHART OF 
THE ASBESTOS MANAGEMENT PLAN 

OBSERVATION OF SUSPECT ASBESTOS-CONTAINING MATERIAL 
(ACM) OR POTENTIAL FOR DISTURBANCE OF SUSPECT ACM 
AND NOTIFICATION OF THE DESIGNATED PERSON 

REPORT INDICATES NO REVIEW ASBESTOS REPORT INDICATES 
SAMPLE DATA AVAILABLE SURVEY REPORT --- NO ASBESTOS 
IN SPECIFIC LOCATION MATERIAL PRESENT 

NO SPECIAL 
PROCEDURES REQUIRED 

COLLECT BULK SAMPLE MATERIAL IDENTIFIED I 
FOR ANALYSIS AS ASBESTOS 

I SITUATION CATEGORIZED I 
BY DESIGNATED PERSON 

EMERGENCY CONDITIONS ROUTINE MAINTENANCE 
(FIBER RELEASE PLANNED I AND CLEANING 

~rl~O~~ElION 3.5.2 
~»> PROJECT REF. sEclION 3.3 

AND SECTION 16 
AND PART 2 

SAMPLE ANALYSIS MINOR PROJECT 
INDICATES NO ASBESTOS SMALL SCALE I MAJOR PROJECT I 
MATERIAL PRESENT SHORT DURATION 

I 

NO SPECIAL PROCEDURES GENERAL MANAGEMENT I 
AND ADMINISTRATIVE 1-<<< OUTSIDE ASSISTANCE 
RE~UIREMENTS 
RE . SECTION 4 

REQUIRED 

UPDATE ASBESTOS 
SURVEY REPORT 

I 
UPDATE NAVY ASBESTOS REFER TO PART 2 - SPECIFIC PROCEDURES _I 
DATABASE FOR MANAGING "ACH" OF O&M PLAN 

I 
UPDATE ASBESTOS SURVEY REPORT I 

I 

UPDATE NAVY ASBESTOS DATABASE I 
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3.2 Equipment, Supplies and Selected References 

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

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

Respiratory protection, NIOSH/MSHA approved 

Vacuum cleaner (HEPA rated) 

Disposable clothing 

Gloves 

Six mil polyethylene bags 

Four and six mil polyethylene sheeting 

Air sampling pumps 

Mixed cellulose ester filter (25 mm) cassettes 

Calibration equipment for pumps 

Charger 

Glove bags 

Sprayer 

Drums 

Tape 

Safety goggles 

Tools 

Encapsulating agents 

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

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

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

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

USEPA. 1985. U.S. Environmental Protection Agency. Guidance for 
contr077ing asbestos-containing materia7s in bui7dings. Washington DC: 
EPA 560/5-85-024. ("Purple Book") 

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

USEPA. 1986. U.S. Environmental Protection Agency. Abatement of 
asbestos-containing pipe insu7ation. Washington CD: Technical Bulletin 
No. 1986-2. 

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

USEPA. 1988. EPA Study of Asbestos-Containing Materia7s in Pub7ic 
Bui7dings: A Report to Congress. February, 1988. 

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

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

Keyes, Dale l. and Chesson, Jean. 1989. A Guide to Monitoring Airborne 
Asbestos in Bui7dings. Environmental Sciences, Inc., 105 E. Speedway 
Blvd., Tuscon, Arizona 85705. 

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

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

SUPPLIER 

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

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

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

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

DISPOSABLE CLOTHING 

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

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

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

All Supplies 

All Supplies 

All Supplies 

All Supplies 

- Kimberly Clark Corporation 
Indust Garment Fabrics 
("Comfort Zone ll

) 

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 plenum"--where fibers 
can be transported by the heating, ventilation, or air conditioning 
(HVAC) system throughout the building--special cleaning practices may be 
extended to the entire building, including the HVAC system itself. 

3.4 Routine and Episodic Cleaning 

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

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

3.5 Implementation of the Asbestos Management Plan 

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

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

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

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

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

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

3.5.1.1 

3.5.1.2 

3.5.1.3 

3.5.1.4 

3.5.1.5 
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Visual damage to or loose debris from the following 
asbestos-containing materials: 

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

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

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

materials (gaskets, curtains, etc.) 

Damaged or missing asbestos warning signs. 

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

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

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

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

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

3.5.2 Review Asb.estos Survey 

The Designated Person (Public Works Officer), after receiving 
notification of observation or potential disturbance of suspect 
asbestos-co'ntaining 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 resinous1y-bound non-friable 
materials, or plaster or gypsum board construction. 

3.5.2.1 

3.5.2.2 

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

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

3.5.3 Survey Indicates No Asbestos-Containing Material Present 

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

3.5.4 Survey Indicates No Sample Data Available in Specific Location 

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

3.5.5 Material Identified as Asbestos 

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

3.5.6 Situation Categorized by Designated Person (Public Works Officer) 

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

3.5.6.1 

3.5.6.2 
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Routine Maintenance and Cleaning 
Typical activities and required work procedures for this 
category are detailed in Section 11 - ROUTINE MAINTENANCE 
AND CLEANING. 

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

Typical, major fiber release episodes include but are not 
limited to: 
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3.5.6.3 
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A. fires, explosions, earth tremor or other natural 
disaster affecting asbestos-containing materials 

B. failure of structural members affecting asbestos­
containing materials 

C. major delaminations of asbestos-containing insulation, 
fireproofing or acoustical materials 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

D. Building renovation, maintenance or demolition. 

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

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

4.1 Employee Training 

In conjunction with implementing the asbestos materials Operation and 
Maintenance Plan, the Designated Person (Public Works Officer) shall 
institute a training program in accordance with OSHA and EPA. OSHA and 
EPA requires a worker training program for all employees exposed to 
fiber levels at or above the action level (0.1 f/cc in an a-hour Time 
Weighted Average), and/or the excursion limit (1.0 flcc in a 30-minute 
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Time Weighted Average). At least three levels of training can be 
identified: 

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

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

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

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

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

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

Section 3 local, State and Federal regulations 

Section 4 Medical surveillance 

Section 5 Air Sampling 

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

Section 7 Safety concerns 

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

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

4.2 Government Regulations 

4.2.1 State 

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

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

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

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

Section 2. 29 CFR 1926.58 Asbestos, Tremolite, Anthophyllite and 
Actinolite. This section applies to all construction work 
including, but not limited to, the following: 

ih\1303a05\omplan 

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

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

4.4 Warning Signs and Labels 

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

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

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

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

DANGER 
CONTAINS ASBESTOS FIBERS 
AVOID CREATING 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 1» 
of the worker's ability to wear respiratory protection equipment, 
specifically, negative pressure type filtering devices (air purifying 
respirators) which place stress on the worker's respiratory and 
cardiovascular systems. If the examining physician determines that the 
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employee is capable of wearing an air purifying respirator, he may 
conduct a chest roentgenogram (posterior and anterior 14 x 17 inches) 
and a medical history check to determine past or current respiratory 
diseases. The examining physician shall conduct the required medical 
examination as required in OSHA Standard 29 CFR 1910.1001 and 29 CFR 
1926.58. 

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

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

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

4.6 Personal Protective Equipment 

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

All personnel working in areas contaminated with airborne asbestos 
fibers or performing functions which could potentially create an 
exposure to airborne asbestos fibers shall be provided with respiratory 
protection in accordance with the following specifications; the OSHA 
regulations 29 CFR 1910.1001 (Appendix B), 29 CFR 1910.134 (Appendix D) 
and 29 CFR 1926.58 (Appendix B), EPA regulations 40 CFR 763.120, 121, 
ANSI standards Z88.2-1980, CGS Pamphlet G-7 and SOUTHNAVFACENGCOM Guide 
Specification, NFGS-02080B, the NIOSH and MSHA standards and the state 
and local requirements (Appendix A). In case of conflict, the most 
stringent requirements are applicable for this project. Specific 
respirator requirements for varying degrees of airborne asbestos fiber 
concentrations are presented in Table 4.1 - SUGGESTED RESPIRATORY 
PROTECTION FOR ASBESTOS, TREMOLITE, ANTHOPHYLLITE, AND ACTINOLITE 
FIBERS. At a minimum, all respirators shall be half-face dual-cartridge 
air purifying design. Filter cartridges shall carry high efficiency 
rating for use in asbestos-contaminated environments. Approved 
respirators and protective clothing must be worn at all times when 
inside asbestos fiber contaminated work area(s) and may not be removed 
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for talking, eating, smoking, drinking, or any other purpose. USE OF 
RESPIRATORS IS SUBJECT TO OSHA AND STATE RESPIRATORY PROTECTION PROGRAM 
REQUIREMENTS (Appendices A, Band 0). 

4.7 Recordkeeping 

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

File information shall include, but not be limited to: 

1. Correspondence 

2. Material Safety Data Sheets 

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

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

c. types, percentages and quantities of asbestos abated 

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

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

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

management work procedures 
d. respiratory protection program 

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

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

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

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

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

changes which occurred in the project 

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

experienced, including names of affected personnel and 
length of exposure 

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

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

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

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

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

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

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

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

0.1 or less 

0.25 or less 

0.5 or less 

0.5 or less 

10 or less 

>10 or unknown 

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

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

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

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

4.8.1 Annual Inspection 

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

4.8.2 Annual Air Sampling 

After completing the initial asbestos survey, a comprehensive annual 
reassessment program of area air sampling may be instituted in 
accordance with OSHA standards. Table 4.2 - SUGGESTED ASBESTOS 
REASSESSMENT AIR SAMPLING PROTOCOL provides guidelines concerning 
sampling locations, number of area air samples, volume of samples, 
frequency of sampling, analytical method and sampling period. This 
program will include the collection of area air samples from 
representative areas of the building, including corridors, office areas, 
mechanical rooms, etc., to determine representative airborne fiber 
concentrations throughout the building. Analyses will be conducted 
utilizing phase contrast microscopy in accordance with the National 
Institute for Occupational Safety and Health (NIOSH) Method 7400 
(Appendix E). Samples collected and analyzed by phase contrast 
microscopy should be retained for possible future analysis by transmis­
sion electron microscopy. 
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NOTE: Personal air monitoring shall also be conducted during all work 
which involves the potential disturbance of asbestos-containing 
materials. The frequency shall be as described in the job specific 
asbestos removal specifications (Appendix F - SOUTHNAVFACENGCOM Guide 
Specifications, NFGS-020BOB, 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 600/2-77-17B. 
Consultation with the applicable NAS Atlanta or Southern Division 
NAVFACENGCOM technical staff is necessary prior to TEM analysis. 

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

location of 
Samples 

Number 
of Area 
Samples 

Volume 
of Air 
(liters) 

Sampling 
Frequency 

Analytical Sampling 
Method Period 

Inside 
Building 
(Note 4) 

Outside 
Building 

*Note 3 

5* 

5 

minimum 
3,000 

minimum 
3,000 

Annually PCM/TEM 8-hour 

Annually PCM/TEM 8-hour 

PCM - Phase contrast microscopy 
TEM - Transmission electron microscopy 

fh\ll0laOS\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 8-hour determination of airborne fiber levels. 

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

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

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

In each situation where asbestos work procedures apply, the Designated 
Person (Public Works Officer) shall provide for industrial hygiene air 
sampling of affected workers and building areas in accordance with Table 
4.3 - Suggested Air Sampling Protocol During Minor, Major and Emergency 
Projects. The referenced table is to be used as a guideline and the 
requirements may be adjusted by the industrial hygienist to fit each 
specific project. Deviations from Table 4.3 shall be approved by the 
Designated Person (Public Works Officer) before starting the project 
(Appendix F, SOUTHNAVFACENGCOM Guide Specification, NFGS-020S0B, Removal 
and Disposal of Asbestos Materials). 

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

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

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

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

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

location of 
Area Samples 

Inside the 
work area 

Inside 
building, 
outside of 
work area 

Outside of 
building 

Minimum 
Number 
of Area 
Samples 

3 

3 

3 

Minimum 
Number 
of Personal 
Samples 

Minimum 25% 
of work 
force 

N/A 

N/A 

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

Volume 
of Air 

* 

*** 

*** 

Analytical 
Method 

PCM 

**PCM/TEM 

**PCM/TEM 

Sampling 
Period 

Full shift 

Full shift 

Full shift 

*** - 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 a-hour TWA 
determination of airborne fiber levels. 

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

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

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

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

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

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

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

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

4.11 Work Procedures and Responsibilities 

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

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

4.12 Disposal of ACM and ACE Waste Material 

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

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

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

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

(gaskets, curtains, etc.) 

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

4.12.1 Handling and Transport 

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

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

4.12.2 Disposal 

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

This second part of the Operations and Maintenance Plan is designed to assist 
the Designated Person (Public Works Officer) in identifying activities and 
external causes which may disturb asbestos-containing or contaminated 
materials. Additionally, Part 2 presents specific work procedures for 
managing various asbestos-containing materials or situations by properly 
trained personnel to reduce employee potential for exposure to airborne 
asbestos fibers. The materials and situations described in Sections 6-11 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 11 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 
11. 

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 u*u which will be checked off at project completion): 

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

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

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

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

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

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

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

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

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

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

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

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

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

5.1.1 Work Areas 

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

5.1.1.2 Post signs to prevent entry by unauthorized persons. 

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

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

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

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

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

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

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

5.1.1.11 Build air locks at entrances to and exits from work areas. (OSHA 
Standard 29 CFR 1926.5S) in Appendix B. 

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

ih\1303aOS\omplan 

Total air flow requirement in ft3/min = volume of work area {in 
ft3)/15 min 

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

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

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

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

5.1.2 Personnel Decontamination Facility 

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

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

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

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

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

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

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

5.1.2.4 Equipment Decontamination Facility: 

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

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

5.1.2.5 For more information, refer to SOUTHNAVFACENGCOM Guide 

5.1.3 

Specification, NFGS-02080B, Removal and Disposal of Asbestos 
Materials, Appendix F. 

Separation of Work Areas from Occupied Areas. 

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

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

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

5.1.4 Maintenance of Enclosure Systems: 

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

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

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

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

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

5.2 Asbestos Removal, Encapsulation and Enclosure 

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

5.2.1 Asbestos Removal 

5.2.1.1 Prepare site in accordance with Section 5.1 - Preparation. 

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

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

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

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

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

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

5. 2.1.S After completion of removal work, surfaces from which asbestos 
has ' been removed shall be nylon brushed and/or wet sponged or 
cleaned by an equivalent method to remove all visible material. 
During this work, the surfaces being cleaned shall be kept wet 
(not required for encapsulation or enclosure). 

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

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

5.2.2 Asbestos Encapsulation and Enclosure 

5.2.2.1 Prepare site in accordance with Section 5.1 - Preparation. 

5.2.2.2 The NAS Memphis contracted professional Industrial Hygienist 
shall closely monitor and supervise the encapsulation or 
enclosure work to ensure protection of the workers and prevent 
asbestos contamination of the environment in accordance with 
SOUTHNAVFACENGCOM Guide Specification, NFGS-020S0B, . Removal and 
Disposal of Asbestos Materials (Appendix F). Secure the area 
where work is to be performed against 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-
020S08, Removal and Disposal of Asbestos Materials. The Navy 
Southern Division shall use their Designated Industrial Hygienist 
to perform a confirmation final inspection and testing. When the 
area is found to be acceptable to the NAS Memphis representative, 
the warning signs and temporary barricades will be removed and 
the area will be released as decontaminated. 

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

5.2.2.3.2 

5.2.2.3.3 

5.2.2.3.4 

5.2.2.3.5 

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

Name or title of material 

Manufacturer's stock number and date of manufacture 

Manufacturer's name 

Thinning instructions. 

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

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

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

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

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

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

5.3 Repair of ACM Insulation and Lagging 

5.3.1 

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

Procedures: 

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

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

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

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

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

5.4 Decontamination of Work Area 

5.4.1 

5.4.2 

5.4.3 

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

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

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

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

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

5.4.5 

5.4.6 

5.4.7 

5.4.8 

5.4.9 

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

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

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

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

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

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

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

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

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

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

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

5.6 Glovebag Removal Procedure 

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

5.6.1 Materials 

5.6.1.1 Glovebag (one or more depending on project size) 

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

5.6.1.3 Amended water (surfactant) 

5.6.1.4 Duct tape (3-inch width) 

5.6.1.5 Polyethylene disposal bags (6 mil) 

5.6.1.6 Smoke tubes with aspirator bulb 

5.6.1.7 HEPA-filtered vacuum cleaner 

5.6.1.8 Bone saw 

5.6.1.9 Utility knife with retractable blade 

5.6.1.10 Wire cutters 

5.6.1.11 Tin snips (if aluminum jacket is present) 

5.6.1.12 Polyethylene plastic (roll of 4 and 6 mil) 

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

5.6.1.15 Small scrub brush 

5.6.1.16 Stapler 

5.6.1.17 Several rags 

5.6.1.18 Wettable cloth 

5.6.1.19 Asbestos warning signs and labels 

5.6.1.20 Re-insulation materials as necessary 

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

5.6.2 Before Starting the Project 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

D. Repair of accidentally damaged insulation. 

E. Repair of portions of insulated equipment. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

A. Methods that allow 
under certain 

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

it cannot be disturbed 

B. Repeated floor covering abrasion from mechanical equipment 

C. Breakage from short duration, high intensity loads 

D. Coring of floor slabs 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

8.1 Work Procedures 

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

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

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

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

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

1. 
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of protection may be required if personal air sampling results 
indicate airborne fiber levels which would cause the fiber 
concentration inside the respirator to exceed 0.01 fibers/cc. 

2. All workers will wear personal protective clothing. 

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

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

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

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

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

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

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

A. Breakage from short duration, high intensity impact. 

B. Excessive use and wear over a long period of time. 

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

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

9.1 Work Procedures 

1. Perform all repair work on the fire doors, file cabinets and safes 
using wet wiping, aerosol spraying, and/or HEPA vacuuming procedures. 

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

3. Removal can be accomplished by removing the entire unit and replacing 
it with a non-ACM unit. 
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10. WINDOW PUTTY 

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

A. Natural weathering over extended time periods. 

B. window pane/frame removal or replacement. 

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

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

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

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

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

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

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

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

D. Use of a portable containment partition barrier may be substituted 
for full preparation requirements in occupied areas if asbestos 
material is localized. However containment barriers are not required 
for exterior removals if it is not feasible and if the material can 
be removed without visible emissions (for removal of complete window 
frame units, for example). The minimum requirement for external 
access restriction is to rope off a 30 foot wide perimeter around the 
removal site. Negative air requirements and showering requirements 
shall be addressed by the Designated Person (Public Works Officer) 
based on the quantity, location, condition, friability and other 
specific aspects of the work on a cdse-by-case basis. Should fiber 
levels consistently remain at or below 0.01 fibers/cc, then the 
Designated Person (Public Works Officer) shall have the option to 
discontinue protective measures as long as the same window putty 
materials are being removed with the same procedures. 

10.2 Major Work Procedures 

These procedures are guidelines for major work involving greater than 
three square feet asbestos-containing window putty. 
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A. Proceed through flow chart Figure 3. 2 - Implementation Flow Chart of 
the Asbestos Management Plan, and corresponding written description 
in Section 3.5. 

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

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

D. Use of a portable containment partition barrier may be substituted 
for full preparation requirements in occupied areas if asbestos 
material is localized. However, containment barriers are not 
required for exterior removals if it is not feasible and if the 
material can be removed without visible emissions (for removal of 
complete window frame units, for example). The minimum requirement 
for external access restriction is to rope off a 30 foot wide 
perimeter around the removal site. Negative air requirements and 
showering requirements shall be enforced regardless of method used. 
Should fiber levels consistently remain at or below 0.01 fibers/cc, 
then the Designated Person (Public Works Officer) shall have the 
option to discontinue protective measures as long as the same window 
putty materials are being removed with the same procedures. 
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11. 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. 

11.1 Air Handler Filters 

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

A. Routine filter removal and replacement 

B. Maintenance of air handling equipment 

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

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

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

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

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

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

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

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

Asbestos Laws and Regulations for Tennessee 
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Tennessee 

U-V-10I. Shan elele. - This I'&" sh&111M known .Md may 1M cleed as me "Tennessee Air 
Qu.:aUcy Aa." (Ac:-oS 1"7. ch. 3&7. § 1; 1'71. c:h. 3&2. j h 1'7'. ch. ~'. § 7; T.c:.A .. § ,3-
J403J 

~3-~'-1"2. Oef:nid,,"s. - T!'Ie followinz terms used in this pout slu1!, ~less t:\", context 
"cne: .. ..,'se re~wres. 1\.1"e Che f01l0..,in3 me.3nin:s: 

(1) "'-\ir c::mt.lITiinant" is partic:-~te Inatte:', dust. fumes. ::35, mist, smoke. or 
"Olpor, Qr any c:~mbin.3.tions Ctere.lf; 

(2) .. "ir ~nt.lminant source" is any Olnd 311 sources of er~us"(ln of Olir 
~:1QminOln:s. whet:'ler ;lri-I.3.:ely or public:!y owned or ol'el"Olteci. 'l'i;hou: Umitins the 
&'!:!teraU ty of Cte :or'::(ling. mis ter~ inc!udes ~l CY;ICS of b'uslness, =~me:'c:ia1 and 
industrw pl.3nu, wor!cs, sh(lps and st::lres. and he.3.elns and power p1an:s and SQtions, 
buildlnss and other sU'Uc:1:Ut'es of aU CYl'Cl, includlns multil'le family residenc:es, 
a;lartments, "ouses. office ~ulldin,s, hotels. restaurants, schools. hospitals. c:!'Iur'C1es and 
(It!\er institutional ~ui1dings. OlutomobHes, trudes, era~n, buses .. ~d ather mqeor 
vehides, IOlI":1ses and vending and servic:e 10000tions and sQtians, railroad locomotives. 
ships, boau, and omer water~ome craft, l'CIl'Uble fuel-bumins equipment, indneraeon of 
all cypes, indoor and outdoor, refuse dumps and l'iles, and &11 suc:lc and omer chimney 
Qu1:!ets from any of me foregoing; provided, howe-,er, mat neiCo"er automobiles, tI"'.Jdes, 
trac'!ors, !:luses or other moe~r vehides powered by any fuel omer than diesel 'oil and 
whic:." are manufac:tured l'rior to Sel'te~ber I, "&7, automobiles, U'Udes, tl"Olaon, buses 
or ot."er motor vehides powered by diesel oil and man~ed l'riar to January I, "70, 
nor aU1:Clmobiles, truc:lcs, ~aors, buses or oCtet' moeor -,chicles whic:!'l at'e' ~ to 
~mpll' and do comply with me federal ,,",01:01" Vehicle Air Pollution Control Aa (compiled 
at ~2 U.s.C. subsection U,7f-1 - 1U7f-&) shall be considered or determined eo be an "air 
c:on taminan t source"; 

(3) "Air l'Ol1ution" is ;lresenc:: in the outdoor atmosphere of one or more air 
c:ontaminants in suffident quantities and of suc." charaaeristic:s and dUl"Oltian as to be 
in/urillus :0 human, plane or ~imal Iif: or eo property, or whic:!'l unressonably interfere 
with t."e enjoyment :If Ute and l'roperty; 

0) "::~mmi:uio.,er" is :.,: c:~mrnissi,~:ter .;;.f c."~ re.~nes~: :fe;l~~:nen~ 0: heOlICt 
an~ e:t',iC'onmene ~r his :full' autl'l::lrize:f r:~r~nQti..,e; ~r in :he eyent ~f Ids .Absence or J. 
;:11: ,nC:1 in me ,f~i~ 1)( :;,': C::Im"'iui':l~e:" the del'ut'l =."rnissi~=-:er; -

~.jl "::Ie;lar::"e:t:'" is :''1:: de~;;"e~: Ilf he:11;h .1n~ e:t'l!r In:ne~t of :..,~ S::lte I)f 
T e:'\.~esse.:; 

(7) "Perwn" is :1ny lndi·tidual, l'&f'tnenhip, copar;ners..,ip, firm, C::Impany. 
COl"l'OrOltion, associOltion, joint node company, trust, e5t.:1.te, I'0Utic1 sub~i'lision, an 
.3.I~:1C1, aumoriC'/, ~mmissio:1 or dej:IM':ment of me Unite:! Staees lovemme:'lt or of the 
SQte (If TennesSH i"-te~mene, ::II" .1ny at:\eC' le3al e:ttity, or their le;ill r:;I~enQti-/e, 
.3.Ien1:, (II" assip; , 

(3) "PoUtic:11 Mdi-/isian" is Ol.~y munic:il""liey, city, in~r"l'.:Ira:fl eown, cauncy. 
distria or aumoriey, or .My pIlrtian or combination of e-"'" (:) or :nore :her~(; 

2 
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(,) ·"R.elubtions- shoall mean the sQncSards, poUcies, rules and resutauans 
promulgated by me board to .tain and m&inWn ambient air quality stancSards widUn the 
intenc ;lnd ;Iur;2ase .:If this p~t; ~d ' 

U'l) '"':".:c:!'Inicl sea-eury" is the tcc:."lnicJ secretary of the air ;lolludon control 
!:Ioard "f the st:l.:e of Te~nessee. (.~c:-.s 1967, c:h.1pter 367, subse~Jon 2: "71, Cl.&pter 3152, 
suosec::i"n !; 1']77, c:..,apter In, suOsec:tiloln 1: 1'7', c:."I&pter 2", sub~ons 1,7; T.C.A .. 
subliec::ion '3-3""'.) 

i;l-!'-!,13. tnre:"lt .lnd ",unose. - tt is the intent and pUfjlose .:It t.'Us part t~ :n:l.int:l.in 
P".l:~:Y ..,! me ~r resourc:es ~t Cl'Ie st:l.te cnsistent with the ;Irotedon .:If normal he;llm, 
gener~l ''''el~r: .lnd ;IhysicJ pr~perty ~f the people, maximum emplayme:1t ,u,d to,e full 
industrial de',e!";Ime:lt of me st:l.te. The board and department So~l seck the 
ac::::omplishmenc of these abjec:tives thr~ugh the prevention, abatement and c:~ntr~l of ;lie­
;Iollution by ~1 ;Iradc::1l and ec:anamicJly feuible method. tt is also me intent ot mis 
par: to qualify for receipt of feojeral funds av&.ibble for state air ;IOllution c:olHrol 
;IrQg~ms and tQ th4t end, mis c:hapter slull be c:anstC"Ued tQ li" e the authority to so 
qualify and mainein suc:h qualifiation. (Ac:u 1967, c:h.pter 367, subsec:tion 3; 1971, 
c:. .... ptee- 362, subsection J: 197', c:.'1apter 29', subsection 7; T.C.A .. subsection .n-3410.) 

(a) There is hereby c:reated an age:lC:Y to be known u the air j)OlIution c:antrol 
board of the state of Tennessee. 

(b) The memben of the board shoall ~ the =mmissionee- of the Tennessee 
de;lutment ot health and e:tVironment, the direaor of the state planning offic:e, and ten 
C1~) other memben ..,ho sha1.1!:1e appointed by the &Qvemor, as follows: . 

(I) One U) shall ~ a relincrl!:d professi.:lnaJ engine:r as defined in subsection 
63-2-101 et seq .. who shall have at least fj',e 0) ye~rs' experienC:1!: in the field of air 
pollution c:on trol; , 

(!) One (0 shall ,,= • physic:ian, li,=~!\sed in t::)m!,lliancl!: with chapte: ; of title 63, 
'..,1'10 fh,'1!! !:Ie -e:C;:l=:"ie~c:e1 in the "e;llt~ efbe:s ~f 'lir c:onumi~nu; 

~3' ~r:.= (I) s~l 'l~ ~..,,~!~: in ~ :;.:Id whic:h is .:lir:-.::1y re!ateoj to ar-i.:-.d'!un or 
c::~n"e:"'.1d.:ln; 

(:'J ~~~ ::) ,h.1!! ·l~ .c.:::·/~!i· ·::'\,,~:;-:1 in t."" :\.1.:1~;'-:1C!1: -If l. ~~i '/~:~ 
~o1nufJ...::.Jt'i!'1" f:~n.:=rn; 

0) One (1) So'1oall ~ • county elCccuti"e or c:hlef c:cec:uti"c officer of & Te:messee 
eaunty; 

(0) One (1) sh411 ~e enl:ag~d in munic:ipal zovemment; 

rr) T'Mo (:) shall 'le from Tennessee indUStry !\a·'inl te':hnicJ t:~ninl and 
e:cpericnc:e in ~ir pollution ~ateme!\t; 

(3) One (1) So'1all 'l~ i".,ol',eoj in the pra!e-;lm of an instit"~tc of hilher leaminl 1n 
the S:4t: .:If ":'cnnes~ in',,,l·,ed in the c:andue:inl ot U:Uninz in air ;IOllution .. ,.luatian 
and ~nrrol; olnd 
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(,> One (1) shall ~e appointed from ~ Un :If nominees submined to the lovemar 
by the Tennessee-conservauon lupe. 

The ten (10) ll;l;lOinted memben' terms of offic:: sh&l1 ')tI four (ll> yeus .lnd unul their 
suc::.:ss"n ,ue s"lec::e~ ~d ;y.llified, e:occr,lt m.u the t:rms of chose first .lppoinced sh:all 
e:OCf.'ir~ IS tallows: twO (2) ~t tl,e ~d oJf one (0 yesr after date of appointment, COMO (l) at 
to"e end 03f tw03 (2) ye~n ~Lter :tOlte of Jop:wint:nent, two (2) olt the end of t:lrec 'J) ye~rs 
.lIter da:e "f .pp.,incment, two (l) u Che end of f"ur (Il) ye~rs .lfter th" dace of 
.lpl'oint~en:, and Ilf the tw" (:) aplNinted in 197~ ;lurs~nc co dauses (:n and ('I, abo',e, 
one (0 ~: :."e end of cwo (:) ye~rs ~f:e: dace of ~;J~oincme:'I1: and one (ll .It the end of !our 
(4) ye~rs ~fcer dOlce of al':wintm~t as designated by the go',ernor ~t the ulne of 
.lppoincmene. tf 1 ,a~ci' ac::urs the go',eM..,r may Ol;lpoinc ~ member !03r the remaining 
p.Jrtian "f :he :me:ocpired term __ e~ted ~y the vaanc:y. The F/amor may remave any 
appaint~ member :or ause. E.2c:h memoer sh.Ill be reimb~ for I:r:lvel in .lccord with 
the ;lro'/isions af c=mprehensive envel r'tIJulauons as approved by the auamey general 
and the C:lmmissioner of finance and administration. A per diem aJLl,.,anc:: of fifty 
dolan (S'O.:30) shaJl anly ~e ~d :a mem~ers far meeungs at whic:." a c;uorum is l'resene. 

(cl The board sh&.Il hold at leut two (:) regular meetings uc:h c:a1enda:" year at a 
place and time co ~e fixed by the board. The c=mmissianer of health and environment 
shall ~: c:..,airman of Co"e board and the board shall select ac its first meeting ane (1) af iu 
members :a $erIe u vic: chairman. A c the firsc regular meeting in each c:a1endar yesr 
thereafcer, the vic: c:hainTIan far the ensuing year shall be selected from among the 
memoers of the board. The direct:lr af the air l'olluuan control division or service of the 
Tennessee de;Jarunent of health and environmenc So'1a.U be cec:.~al secretary of the 
board. He shaU receive no addiuonal compensauan for suc:.'\ services. Spedal meetings 
may be called by the ~nTlan or :'y three (J) members of the board upon deU',ery of 
wrir.:en nouce :0 the offIa of eac:h member of the baud. Seven (7) members of the. 
board shall enstiNce a quorum, and a quorum may act for the board in aJl matce:"S. The 
de:ision of 3 maj:lrity of a quorum s:'a.11 Qe determinative of any question :'efore the board 
f':occ:j2c as "Co'1er'Nise specially i1rovide~ herein. (Ae-oS n';7. chapter 3&7, subsection ll; "70 
(Adl. S.l ~hapce:, '3S, subse<:tions 1,2; ,,71, chapter lOS, subsection 1; "71, chapter 3&2, 
S:J::Isec:luMs :0, ,; modi!ie'!l; Iml'l. aln. ,~c:s 1972 (Adj. 5.), ,=~aoter '''2, subsection ,,; ,\cts 

\ -1970 (A.:iJ. S.), .::Upcer &3', subse,::ion 1; "10 (Adj. S.), chapter !/),;, SU;'l\ecuon 1($); Im!,l. 
am •. \C:l 19':'3 (.\dl. S.), <:"Iapte:- 93~, J"!:Isectl,,ns lo, 3';; T .~.A., .ui:lsection '3-3:011.) 

6:-~'-t~'. <'~ 'I~rs ~Md tbt:'!1 -" 'lila,.'!! lnd de".1r:~e~t. - (a) <'~oIfers and d:.lties of the 
:,uard: 

(!) ?:,: - nl:l~~::: -;les 1:'1: :'~$·;~t:.:.,s :Il :~~.~~: Co": :nc:::nt l..,d ;lur,:lS,!"::t~ ;Iilr:, 
~'Jrsu.&i1: ::1 ~~ i1rllisiol"t 'li :."e :';I\l~,Jr,," ;d;nini:ltr:1ti,~ <'r:lce~'Jt'es _\,:-.. SC".:-Jo:u 11--'-
101 !! se:. S"ch rules oInd re3'~tions ,n.ay inc:1ude, buc &l": noc necessarUy limited w, 
those detfnins; ambien1: air quaU:-, S':ancbt'ds; emission sundards; generaJ polices or 
l)lans; 3 syste'" of permiCS; and a sc:hedule of = __ s !or f:'/ie'M of p~ and speefiacions, 
issuanc= or ~ewal of l'tI:'mics. :lr inspection of air cnamin&nc sources. Emiuion 
soncbt':fs for s::auonary sourc:es adopced by the board shall indude rqulauons bued on 
the 'MeiZ"c :If mac=riills encerinz the l'r'or.ess Qusinz the emission as an Ol'tiona! 
a.1 :c::'I&ci"le to "'!Zw,,,ciol", pr:vious17 .1:t:l!Jced. 

(2) Hold hearinls and isS-ole such orders and decenTIiftacions as lNy be necess:uy 
co -.ffee: che in cent and l)~ose of chis poUt; 

(3) - • ~sQblis.", modi!1' or amend, wlthouc hesrinl. policies, l'rac::ic:es, rJles or 
r:z'J1~tio:u \Via :,esl)=~ 1:0 ;lr:lC:~:.Ir~l.lS~C::S of !:Ioard aC::i-/icir:s; ~nd 
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(ta) Co1.use to be insciNted in ~ court of competent juriscl1ction. lepl proceecl1nls 
to com,el complLlnce wim ~y order issued by che baud. requiremenc of chis pan. or nile 
or r~;\lbciOf\ adopted ~u:u1t to chis ~c. 

(:,) Powers ~d duties oJf chc de~:lt'tmen:: 

(11 Ce'/c:loJp and recgmmend tg to'te o03ud plOlns fgr ~ compr~hl!nsi'le ~r pgllution 
c::Jntrol ?rogr::lln for the SC::lte of Tennessee. t~ re'/iew suo ~bns from time to time ~d 
rec:llnmend ~o to'te boud such c:hMlges iU m~y be deemed olppropri.ue; 

(2) Re:;yire ~i Olny ~ers.1n fut:'lis." che de~u':ment inform:1ti03n r~red ~y it in 
diJc:\:lt'!~ of its d:.aties under this ~&t't. il ~e deput:Tlent hu :'cuon = belie'/e suc" ~:'Son 
is. ~r may ~e about ~o, Qusing or cantri!:lutln, to air ;2011ution, provided, howe',er, ~c no 
suo ~non s.'tall !2e re:;yired to cUsd~se any seaet formulae, ~~ses. or methods used 
in any manufacturing o3per:stion arried on by him or under his direction. The composition 
of air conuminanu shall not be considered seaet unless so dec1:lt'ed by che department 
and the department s.'tall Mve the power to issue protection orden to3 ~event pwiUc 
dissemination; 

(3) E:tter &, all reuonable cimes in or upon any private or public i'roperty except 
i'rivate residences for :."e purpose of impec:-.ing and invescigating any condicion which che 
depar.menr shail have reouonable Cluse to :'elieve to be an air contaminant source; 

(~) P:'ovide suo ted1nial. sdentiflc and ocher services iU may be rCC{Uired for 
orrying cnn the p~visions of chis part. The basic personnel for sudt purposes shall be­
those employed by the department; however, che department may, by agreement. secure 
these or ocher services from any omer agency, and within budgetary limitations may 
arnnge compe~tion for sud1 services; 

(,) Rceei',e, budget, re-:eipt for and adminiscc:, such moneys iU are duly 
a;:propriated or granted lor :he puri'ose of chis part ~ro"ided ~t all such moneys s~l ~ 
de?osite:f ",jt!'\ the SQte tr .. asurer; 

(~J R~i'rese:tt to"e st::lte "f Toe:'tnessce in mat~c:'S pe:'t:aining to i'lans, ,rocedures 
.:Ir :1ez"tioltions f.:lr int:rst::!.te compac~s rel::!.ti·'e t::l .lir ,ollution or in matten pertaining 
:iJ s1:' :;ua!~ tl' ::lflcr.JI r~gillns; 

. - (71 =oJlI.e-:: and tjisse:nina~e informati.,,, re1::lti·,~ to air ;lollucion; en=urage 
·.rolun:uy C"Ill'~:"~cio" olf -If!~~d ;le:'s.1n:s 03r ;r::lUpS in ;lrc:le:".ring and re:sQring a 
:-:a.i.:l::;.:;'ie .j.o:;I:':~ .,J! ~i:, ;I<!ri:,; ~(:'i:;.: •• ~tt:i."t l.,d -:.:Iupe:'~t.: .,it." :lth~:, l~~:'tc:es, ~rsons 
oJr ar:l~;l:S in 'n",c~::,s ?::'~i"ing :;:, ..lir ;2"Ul.lciol1; and enc:ll~r13r: lurn:lri:e:i ~ir ;lIl!l'Jci"n 
agc:1ces of ~Utial s~di·.risi,Jns to !'\~dle ~r ~ol1ucion ~oblelns wit:Un their respec:i',e 
jurisdic:ions to the greatest e~u:nt ~s.sible and to provide technial assistance to 
poUtial subdi·.risio3ns re~uestinl same; and 

(3) C.ause to be ins.cuted in a court of competent jurisdiction legal proceedings 
to compel com~lUnce with.viy .,rd:r ~sued !)y"che Qoud. 

(~) In ~xerdsing cheir ~"'e:'S ~nd duties relati"~ to major enCf'lY pra;ecs. as 
defined in subsec:-.ion 13-13-102. the boud and che department sM11 ~dpate in che 
joint :'c'/ie'" process Olnd expedited r~/ie'" process provided for by chapter 13 of title 13. 
(Ac:-~ "67. c:.'tapter 3~7, subsection ,; 1971, chapter 321, subse<:tion I; 1971, chapter 3&2, 
su:,sectons &. II; :nodifie:f; Aas "7'. d1&pter 2", subsection 7; 1931, e&pter 131, 
sullse<::ion 27; T .C_"-., sullse-:cion '3-3" 12.1 
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63-~'-t06. Mat,:e~ to be considered in exercisins oowers. - NOmina In t:his ~ sh&tl be 
deemed CO arane Che board or depuunene Any Juns4ic:uon or audlority wich res~ co &it' 
:»alluuon elCisuna solely wi min commerd.al or indusui&1 PW1cs, works or shops or co 
aff..:e me rebci-"'S ~etween emplayers And empl"yees wito" respect CO "1' msinl oue of 
~y c=ndid~n of oUr ~l1ucion. In e:cc:r-..isina powers t.., ;Ire.,enc. abate .Jnd cancrol oUr 
~Uuuon the board or deparunene sh;a1l ;1'1. due considerOlcion to all pertlnene faces 
inc1udlna, but not necessu"ily llmited to: 

(1) The chanceer And devee of Injury co, or interference wich che ;lroteCCion/of 
U\e health. aenera! weif.u-e And physialproperty of the people; 

(2) The soeW and ~nomic value of t:'Ie &it' cont:1minAnt ~urc:e; 

(3) The suiQbility or unsuiCOibiUcy of the air ~llucion source to the area in whiC\ 
it is locaced. In this res~e ie is expr:ssly Anuc:ipated chat the ~ard may esabl1sh zones 
and atesori.es of air c=nr.aminant sources In which the sQnc:W:ds. rules and rqu1:acions 
may dlUer acc=rdlna to zone And cacezory of air .:=nQl'llinAnt source; and 

(~, The U!d\nia! prac:cicabillty And economic: reasonableness of reducinS or 
eliminating the emission of suet &it' contaminants. (Aces "'7, c:hapcer 367, subsec:cion 6; 
1971, chapter 3'2, subsec:cion 7; 197', chapter 29'. T.c.A .. subsec:cion 'J-lla13J 

0) The economic: ben~fit gained by the air c=ntaminAnt source ChrOUlh Any 
!allure co comply with p~visions of Chis part And reluJacioftS promuJl.ted thereunder; And 

(" The amount or desree of effort put fot'Ul by the air contaminAnt source to 
acuin complianc:e. 

n-2'-107. Powers And duties of tec~nial !ec:'ecarv. - The technical secrecary or his 
aut:10rized re;ll"esenadve shall have Che following powers And dudes: 

(1) .~ccend aU meeci:,ss of Co"e board, but not be encitled co a vote; 

(2) Exen:.ise aenet'3l super,isi"n over all j)etsoftS employe'!f by the board And ay 
to"e .lir ~ll'Jcion conCt'::J11i',ision "1' ser/ic:: of ~e department; 

(ll ~.l~ke 01" c:suse to be :nade suc:." in'/esci&sci"ns as the board may dil":'!:t or 
auch~:o:::=, ~r ~ mOlY be warranted due t~ rec:ei;lt of info,.,n~cion conc::mins An alle;ed 
" i"14ti~n ~f :!tis =,an "I' of any rule. r~sulath'" '21" o)r~er pro.nul:lLt~ hereunder; 0)1" u ;,e 
on~:, ~t:'I::,· .... is;: .j~:n ~~"/ !sa~le. V1d f~r ellis ~<I..,.)se he 5-'1.311 !1.1",e m: ~"': ~ ent:::- J.t .ul 
:':~"aQle eill,es in ~r 'Jpoln &I1j' ~ri-t~te or pul:lH·: ,"Iropoerty exc:=pt "ri'/ate r~si~:nc:es; 

(~) Endu·#or co the tullest excent possi;'le to obQin compUAnc:e wich chis par~ 
and with rules And rqulacions promuJsa~ ;Iunu&nt mereco by c:onference, c:onc:iUacion 
~d persuasion; 

0) 
board; 

(6) Handle '!Orrespondence, :Ceep records, prepare reporu .Jnd ~I"for:n SUC\ ot:'ler 
duties as U\e Qaard may dlrect or au&."\orizs or as may ensue as An employee of the 
de;»arcmenc; 
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(7) Inidace alert. wamine and emerzency action in OlcCOrdance wlm em.rpC)' 
episode pbN and tlracedutes promulgated as rules or r~dons by Che baard; and 

(S) A c his dlsc:reci.,n; requesc Che presence of an .. Ueged .,iolacor of chis pArc or 
of Che re:ubcions Olt ~n infa~ m~:ing of Che swf of ene di'/ision of 'lir ,alludon 
~ncral co sl'low ouse why further enfor-:emenc Olction oug~t noc I)e caken by Che 
dej:lutment. T!1e prac~ain,s of Chis ,neetin! need noc be rec~rded. 

&S-2J-[~3. C"nduc-: -If l1elrinss. - (:I.) Heuings before: Che board shOlU ~e conduc::~ in me 
foHoWl;', manner: 

(:I.) .. \ ;:erson ~g:ri..,ed :'y :I. dedsion or o1.ction of :."e cec:.'tniol seaecary on a 
permi Co order, .,r J.ssessment may request ~ he3ring before the · baud pursuanc Co ::te 
pro.,isi"ns of Chis tlart. Sud\ he3ring and he3rinss before the board .,n reques~ for 
V3riances, croficces of e:cempdon. and permits shall be conduc:u:d as contested c::I.HS in 
ac::ardance with Che Uniform Adminis~ci'/e Procedures .\a, i.C.A .. Secti~n ~'-30I, et 
seq. 

~) The board or the commissioner or his representative may hold pubUc hearings 
on any macter, within their Jurisdiction under mis part. The board may promulgate 
re;wations ~ncer:"lins SubJects on whic:.'t j:lublic !1earings are require-;i Ind t.'te procedures 
for chose heuings. Reuonable notice of suc:.'\ public he3rtngs snall be given. 

63-2'-109. Emerse:1cv stoe orders for lir c:lncaminant s;)urces - ne3rinp. - Any other 
provisions ;)f law to Che conc:ary not'..,ic!'uunding, if the commissioner finds that 
emissions from the operation of one (1) or more air' concaminant sources is causing 
imminen~ dang~r to human he~m and salecy he may with the approval of Che governor 
order the person or persons responsible for the operacion or operations in question, or me. 
person or persons Qusing or contributing co Che air pollution co reduce or dis~ntinue 
ilnmedlacely the emission of air ~ncaminants, and such order shall fix a place and time, 
not later than cwe:1ty-four (2~) hours mereafter, for a hearing to be held before me 
C:lmmiuio:"ler. Not more t.'\an twenty-four (2~) hours after the commencement of such 
he:l:-ins, and '.vithout Id)ourmnent :.'\ere~f. t.'te C:lmmissi:Jner shall aLfirm. modify or sec 
uid~ '1is ,r~"ious oder. The commissi..:l:u:r shaU Quse i! tr:1l'\s<::'ipc co tie ",~de of ::toe 

\ ;:Ir:Jc:::.i:1:s in 3ny suc:.'t hearinl. c~pi~s of ..,11ic:.'\ s~1 ~e made :l'/01ilabie Q 01.11 p~rties 
I! !·:,::e1 •.• : ~ :"::1S~:1:l!2le '::JS:' ~.\c:s PJ';;o, c:.'tal'ter 36:, su:'so:cci.,n ~: T .~"~ •• "J':Isec:i:)1'\ 
.n-3~ l';.! 

,; )-~'-l! ~. JIJe:'::~1 ~~':~'Y •. ~n 1l'~1! 'I'I~)' !)e C:1:Ce!1 fr"ln any !i'ul .,:-:el' or "c!'Ie~ final 
'lC:::!"~~,"·.:;~': .H:'SI'-lo:'l: :.l this ,.U'~ ~y :10':' ;ur:y, e'(c:~r ~e CI!,~t'''I!''t •. v;'u is Jr ~al' "e 
'l:!"O:!,,~':!:, :.!!:-::c:1 :nl!r:~l'. SuCh lP,c.l!:; 111oll1 ~ ,=C)nduc:e'J in lcCtlrdanc: 'Jli~ che 
Uni!;)rm .~dminis:r:l.ti'le Pr:lce-;iuroes oo\c:t, T.C_a. .. Sections ~'-301 !! ,!!gO; ,r:l'/ided. 
howe'lel" :!'IOlC no he~ing shaU :': 1l""Med by me Chancery Cour.: from any disposition 
made by Che !2oarl1 if suc:.'\ disposition has become final as a resulc of a person's failure co 
.3ppesr ac a hearing a!:e:r ha.,ing re~es:e~ such hearing or ",fter 1'I&.,'ng received actequa:e 
no tic:. 

';3-7'-111. Ria!'!t of board "I' C:lmmissi''lner to inlunC':i't~ relief. - The bOard or 
~m:nissioner may ause co ':Ie instituted ~ ci'/U action in any ~1: of ~mpetent 
jurisdiction for in,uncti'/e reUef to pre'/enc "iolation of any duly pramul&aced rule or 
reg'J1:1.cion "1' of any order of che board. (A~ "67, c:.'\apcer 367, subsection 11; 1'71, 
<:!lapcer 36:!. suOsection 9; T.C.A., ,ul)seaion 'l-3~03.) 

7 
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63-l"'U2. Penalty for violations - Duty of dlsuic:t anome" era! - Abatement of 
putllic: nwsana. - (& Any person who wt11 fully and IcnowinSly violates or falls to c:omply 
wnn ~y ;trovwon of this part. any board or administnti',e order, or any duly l'romulpted 
air ~Uution c:oncrol rqubtion, or any ordinance adopted l'U"~nt to this put. snail be 
swl ty of :l misde!TIe~or and wu b~ l'unis:,ed by a fine of n.1t less d'w\ fifty dolbrs 
($'I]~O) nor !TIore than one t:housand doU~rs <S1,~00) for eac:h offense. For the l'urpose of 
~is se~d..:ln eilo day of continued ·,jotation will cnstiwte il se;Jar~te offe:ue ~d WU be 
punishable as suc:n. 

(b) No war~t, ,resentment or indic:tmen: arisinl under this Oal'ter shall be 
issued e:CC::i't upon appliation, aumori::d in ..,ritins, by me bo~rd, the commissioner, or 
ei ther of the!TI, or by ~ loa! i"'Uution =n1:r~1 proS~I1' ope~tins under " c:ertifiate of 
exem,ti~n ,ursuant = subsec-Jon 63-2'-1 U. f~r il vioL1tion within its jurisdidon. 

(d It shall be Ute duty of the d1s1:ria anameys ,enera! in the various c:in:Wu 
throushout the S1::11:e to assist the btlard ..:Ir c:ommissioner, upon request, either by 
prosec:-.atins or ~y oUSistinS the board or to'te commissioner in prosec:-.atins those I)enons ~e 
~o&t'd or commissioner Ius relLSOnabte ause to believe ue violiltins any ;Jrovision of aus 
part or any rule or reSWation duly promulgated in ac:cordanc:e with me provisions of aus 
par':. 

(d) (n addition and supplemental :0 any criminal ac:1:ion whic:!'l may be I'rosec:u1:ed 
under this sec-Jon, the board and commissioner shall have and .lre vested with jurisdiC-.ion 
and aumority to determine whether or not any provisi::lns of 1:his part. or rules or 
res~ations adopted ,ursuant thereto, or any order of the boar.! has been violated and 
whether or not such violation constitutes a public: nuisanc::. Upon such findinS that a 
publlc: nuisance does exin, the board or commissioner has authority to abate any suet 
publlc: nuisance in the manner provided by the senera! law relatinS to the abatement of' 
public: nuisanc:es. (Acts 1"7. chapter 3~7. subsection 12; 1970 (Adj. S.), chapter '''0, 
S\~:,sec:1:ion 1; 1971, chapter 362, subsec:1:ion 10; 1976 (Adj. S.), Oapter 639. subsec:1:ion 2; 
1979, chapter 299. subsections 2, 7; 1979, chapter 1122, subsection 17; T.C_\ .. subsec:1:ion 
'3-3419.) 

';3-2'-1 t 3. E~istin! c:i·,it or -:rimi"al r'!:"e~!es "::It imoair~-J. - No e:dsting c:hit or c:rilninal 
re~e::ly, !~r any wronzfut a.:tion wni~" 1S l. liololtion of any ;lr:)-'ision of to'tis ;lart of which 
i:i ~ -,iolation "f .:any rule \)r rot8uboci.1" ,f ~e boal':t :,r\),nuJSl.t::d hereo.anc!el" ,,'t&11 .,: 
i,n.'&ired ":, mis ~rt. (A~s 196;, c:.~.1;2ter 3~7, ilJi,~~':-.ion 13; 1'79, c:.'tapt:: 219. 
s~scc::io" 7. T .C.A., sU'lsection '3-3~Z~.) 

';'!-:'-! !,. L:I'=111 ~1!'Jd',,, -:ant",1 ,r''!~l'" - ~~:I"d"., .,~. !''!!~:,~c:e - :;:(:""~ti.'" !l".,rn 
H:l:~ 1U~~:"/:"i:ln • ~:n're'1C io<:~l .,r1';!':1~'. - {ol) <\:\y ,"unll:.:~1it~' olr c:lunty i!1 this Jt:1te 
may ena~ oy ordinanc:e or t'ewluuon r:t~~ti',ely, air ;lol1ution contr"l rezubtons not 
less .1:rinsent 1:han the suncbrds adopted :"r the stolee l'ursuant to this part. or any such 
munic:ipality or co..,ty may also adopt or repeal :an ordinance or re~lution whiC:!\ 
inCl,.,atated by reference any or aU of me rer.Jbtions of the ~ard. -inc:1udlnS any C1anses 
in suo reaulations, when such resubotions Me properly identine::! as to date ~d source 
'Mi1:hout settinz forth the ~rovisions of suo re~'Jliltions in full. At Le~t Clr~ (3) Clpies of 
suet r:aubtions which are in=t'l)OratoM ~y refer~nc:e So'1illl ~ file::! in tne offie:: of me 
c:~uney c:1er1c and there ~t for 'public: use. inspe-:tion and ex:lmination. The f1llnS 
requiremenu So't.all noe be deemed to !:Nt =mplied with unless the ~d copies C!f suc:h 
rezubtions ~re rued with the c:1erlc for a ;leriod of curty (30) cbys before the a=ption at 
thoe ordi~~a or rewlution which in=rporated suo rer.Jbtions by ~fe~nc:e. No 
ordinanc:e or resolution incot'l)O~tin, re;'~tions by r~fere:\c:e So"la11 be effedve ..,CU 
,ubU.s.'t:d in s newspaper :,avin& & s~eral c:iro:u1ation in me munic:ipality :lr county. 
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(b) Before suC\ ord1Nnc:es or resolutions enac:Ung ~r pollution concrol 
re,ul~uons sh&11 become effec:"'.ive. such municipality or county must apply for and 
recei'/e from the ~oard ~ c:ertifiate of exemption by me follo..,ing procedure; 

(1) ,o\ny flolitiol su!:di'/isi02n desiring ~o ~e exempced frolft me ;lrovisi~ns of mis 
;Ian may file a ;:Ietition for c~:tifiatc of ClIIc,nption with the tec"nic~1 secret3rY. The 
tec."Ini~ sec:eQry s~ll ,r~mpt1y in·/eS:li3.:e SUCl petition and ",3.:"e rec~mn,end.:ltilJn to 
the =o~r:1 .u co the dispoli don to"ereof; 

(2) Upon rec:i',ing the re=mmen~tion of me tcchniol se<::etary, the board 
m3.Y, if sue" recommend.:lti.,n is f:lr ,the :r:lnt of the ;JetiCion, do so without huring. If 
me reeommendati"n of :he teC\nial see'etUy is "g:linn to"e gr~tlng of me petition or 
the ~oard, in its disaetion, condudes tl'Iat a hemng would be acfo/isable. then a hemnS 
SoUlI ':Ie held not ~ter cn.n silCty C'~) ~ys ah~r receipt of recommendation of the 
teC'lnial sec:eury by the board; 

C]) The certilic::r.te 0: elCempCiIJl\ sh.UI be Ir:1nte::l if the board determines Wt 
me munici~Uty "1' =unty hu e~c::ed ;Jrovisions for the control of air pollution not less 
stringent than me provisions of this par,: and mat sudl enaC':ments are being, or will be, 
ace~uately enforc~d. 

C~) T!1e board m~y g~t a c:ertUiate of exemption in whole or in par':, may 
;lresc:ibe a time sCtedu1e for various parts of an exe'''ption to become effec:"'.ive, and may 
make a c::rtiflate of exemption conditional 0(' provisional as is deemed appropriate. 

U) In granting any c:ertUiate of exemption, mere is reser/ed to the state the 
right to initiate proceedings to enforc:e any applicable resolution, ordinance or regulation 
of the munic:i;Jwty or county should it fail to obtain compliance merewith. Such 
proc:e~dings shall be me same as for enforcement of any duly promulgated rule or 
regulation of :'e board. 

C') In gra.nting any c:ertifiate of exemption, the exemption is to be strictly 
'C:~:1s::ue::l ~s limited to the languas~ of the exe'"ption. No ;lowe:- or authority whic:." is 
not ~lIIi'ressll 5Ute::l in the c:ertifiate or ~lIIempCion may ~e implie1. The :nunic:ipality or 
c:~unt'! :'11ay fur':her fletition the =oard :~r Slolc:.'1 power or authlJricy. 

. (7) 'inc de;l3.r~cnt £~~I !r~~ently de:!!r",in: wh~ml!:- 021' :'\~t any e~e"'l'ced 
munic:il'3.lity ~r =un'1 ,"ee~ the te:'ms of :he exemption V3.nted and c~nCinues :0 c:omply 
'Ni:!'I :!\e ;:tr,,"~si::tns of thi~ se~:i~n. 1f ·1 '!Ie:el"ninati.,,, is '""de ~u t.'I~ :TIU:1ld?~ity ·~r 
<:;I:J,"::- :~~s :'1~: .n.:~t :."e t::"nS oJf ::t:: e~e'npti:ln orsnte: Ill' :::t~s .,lJt O::lm,11 'Nith ::te 
l'r~visl~ns IJf :l1is ~':i"", :h., dc~~nent ,,"All ~ "Qtify the: ~arlj, and ch~ 00.11': "'po" 
:euo~le no tic:: to the municipality, may swpend :he e:cempCion in whole ~r in ~t until 
such time as :'e munic:il'ality or Qunty c:omplies with the s:ate standards. 

(0:) ExemptilJns already ~nted co any municipality ~r c:ounty shall e:cpi~ on July 
I, In,. All ne'''' c::rtifiate of e:cempCion, iftduding those expiring on ~e abo'Ie date, 
shall ':Ie for & filC:d teMl nor to elC~d two (2) ye~. Provided, howC'ler, that the 
;:tro.,isions of :his ~t 5o"I.UI not a;ll'ly ta e:nissioris from any air =ntamirunt source, ;IS 

~: tern is de!~ in this etapter, IIthio ~ums wood was:c ",lely for the disposition of 
sue:." ..,ood waste. 

Cd) .• Loc:sl 3'lVemme .. ,c ~etions alcen in ac:cordanc:e with chis section shoUl be 
c::tnduc::ed in ac::~r~c:: wi~ Clapt::- 13 ~f Cide 13 'Mne!l the ado" indudes a major 
ener3Y ;lr~le~:, ~s de!lnecl in suoset::ion tJ-t3-1~2, C.\c:-.s n67, Ctal'ter 307, subsec:tion U; 
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1'71, chapter 2", subseclion 1; 1'71, chapter :lU, subsections 1, 2; 1'72, (Adj. SJ, 
chapcer 717, subsection 1; 1'73, chapter 3~, subsecUons -, ,; 1'7_ (Adj. SJ chapter "3, 
subseccion 1; 19n, chapcer 3". subsection 1; 1977. chapter 11', subsection 1; 19n, 
Clapcer 1". subsection 2; iml'l. am. ,~c:-.s 1'73 (Ad;. S.). cwprer "-. subsections %2. 3'; 
,~c:':s 1'7'. =apter 29'. i\Qsec:tign 7; 19S1, chapter 131, subsection 29; T.c.A., subsec:ign 
H-J422J 

'~-2'-IIG. Orden .1nd Assessme~ts of Oamaces 3nd Ci'/i! P~~alt" ,\ooesl 

(a) \Vhen the tec.'mial secreury disC::Jvers chac .1ny provision of this part or of 
any re;ulation ;lromulgaced mereunder has bun violOlted, he may issue an order for 
olTec::ion to ::te respensi!)le ~rson, .1nd this order s.'\.Ul ::'e c:ompUed wia within the elme 
limit specified in me order. SuCl orc1er s.'uall be se:-/el:! by ;»erson&1 ser'/ic:: or sent by 
certified mall. return rec:elpt requested. The rec:ipi~e of such an order may be ap~ed 
in the same manner as an assessment of dam3.ges or <:i-/U penalty under pat'3oarapn (b) of 
this sec:tion. 

(b) (1) In addition eo the criminal penalues of Sec:t1on '3-~-I1j, any person who 
violates or falls to c:om;lly with any provision of this chapter or any rule, regulation. or 
sandard adopted pursuant eo this chapter shall be subject to a dvil penalty of up co 
twenty-fille thousand dollars <S~,::IOO) ~r day for each day of violation. !aCl day such 
violation c:ontinues s.~1 c:onstiNte a s~arate punishable of!ense, and such person s.'1a!1 
also ::'e Uable for any damages to the scate resulting therefrom. 

(2) Any dvU pena1:y or damages shall be assessed in the following manner: 

CAl The rec:hnic:a1 secretary may issue an assessment against any person 
responsible for the violation or dama,~ Such person shall rec:eive notic:e of such­
assessment by c:ertified mall, ~Nm receipt requested; 

cal Any person against whom an assessment has ~n issued may petition the 
board for a re'/iew of Co"e assessment by fillng a ;letition for review with me cec:hnic:a1 

,sec:r:tary wimin thirty (30) d3.ys of r:~eipt of ~e asRss:nene. se::ing forth the :rounds 
\ and r~~ns f:Jr his objec:t1ons and asking the board to hold a hearins; 

(e) If a ;:letid"" for f':'/ie'" of :he asRsSme!'l: II !'\;,c U1e~ wiCo.,in chir:y (:I'l) dOlys 
"f'ter the :fate the ~ssmene and it sholl: bec:ocne fiM1; 

(t) Whe~ .. ,er any assess."nen: has ::Jecrne finoal !leause of a ~n's bilur~ eo 
lp~e~l .ei:!'I.er' :."e eec:hni~ ,...:n:U:7', URSSlnenc lr mol !ll).uci"£ "rder. ~e c:::m.niss1~ner 
"r th.e boar~ ~ay a~~ly to the apprll~r~te '=Our: l\Jr S Judsone:'IC lind ~!C exec:-.Jti\Jn on 
SUCl ,udamenc. The oure. in such prxeedings, shall treac ttle faUure eo appeOli such 
assessment as a c:onfession of iudsmene in the amount ot the a.sseumenc; .1nd 

(El The c:ommissioner may instiNte such proc:=edinss for judgment and execution 
in the c:h&nc::ry Qur: of Oa',ldson C;,unty or In the chanc:ery Qurt of the c:ounC"1 in which 
.all or part of me violation or failure eo comply oc::urred. 

. ., 
,(c:) In usessinS IUO d',iI ,enalcy the bc:':On ~fie1:l In Section '3-V-l!1' may 

be c:onsidered. Oamases co me. state may include any ex~ inc'.JITed in inves:i&acinC 
the enforcing Chis pare, in removin" c:orrec:tion, or eerminaUnS ttl. eUec:u of air i'Olluelon 
and also c:om,.nsation for any expense, loss or desU'Uc:tion of pt.ne or animal life or any 
other ac:tua1 d3.maces or cle~p ex~s c:suses ::'y the pollution or by the v:alation. 
The i'le.s of financ:iAl inabilley to ~re'/ent. abace or =ncrol i'Ollution b~ the iJOllu:er or 
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.,iolator !Mil not be a .,alid defense to liability for .,iolations of the provisions of chis ~ 
or of regulations promulgated Chereunder. 

'l-'2,-t t7. Levy of MIlMc:omoli.;snc:e 3nd nonO:lyme~t "en31t:es - Suite tor '=OlIe-:tion or 
3ssessmO:::1 tilt "en:ll t'J. - r;'tf tec::'lnlQi ~ec::'e t;U'~, :'''\e .:IlJara, .ana WI Cl1ln :nClr respe'::lve 
Jur:saiC::1IJns, t."\e loc::.l pollution c:ontrQl prog!":1ms oper:1ting under .:l c::rtific::ate of 
e:.:etnption pursuant to subsec:-.ion 63-2'-1" .:It'e auc."orizcd to lco/y Mone,npli.anc:e and 
nlJnp.lyr:1Ii~:1t pC:1011ties 3f:er appropri01te notic:: ana he~ing, :lgainst :lny :ilr c:~nQminant 
sourc:e not in firlOll c:o,npli.:snc:~ with the applic~le Tennessee air ;:Jollution c:ontrol 
ro:;ul:1dons by July I, "19. The tee:."nicl secretary, me board, and t:'Ie duly exempted 
lo~ pollution c:ontrol ~ro'l'3ms ue spc~fi~ly authQrized to ac:c::pt enforcement 
resi'onsi~ilitl f::ar thcse c:i',it penalties from :he United SQ:es ~viron."T1enQl ,rotec:tilln 
agency. These j'CMlties .:It'e to be equi-lale:tt to the eQnomic: ',alue a person may reall:e 
l)~ a de~y in compLianc:e beyond July I, "7', inc:!uding the amount it '.IIould have cost the 
person :0 comply ..,ith ~1 aPl'UCble air ,allution c:ontr::ll regu1:3.tions had the person 
e:."osen to dQ so. The board will ~~mulsate rez • .Jlations s!'Cc:ifying the proc:edures to be 
used in c:alc:ulating me penalty and ~roviciinl for ~e!"!y payment Ilf annualized cost.. 
The board, the teOnic:l1 secretary, and the duly exempted loc::3.I pollution control 
programs sna11 consider the matters in subsec::ion 12!l of the federal Clean Air Ac:t in 
their ac:tions. The c:ommissiQner, the board, and the duly exempted loc::3.1 ilollution c:oncrol 
~rograms are also aut."or1zea to file suit for :he assessment and said penalties .:lS part of 
any other c:ivil adon ~rought under this par-_ The c:-ommissioner, the board, and :he duly 
exempted !oc:l1 ,ollution entrol ;lrog!":1ms are aU~::Iri%ed to file suite for c:ollec::ion or 
assessment of the dvil penalty along with other equitable relief pursuant to subsection 
U-V-lll in the c:hanc::ry Clur-~ of the county whe:'e the pollutiQn is oCC'zring or where 
the violator or po11uter is doing business. The C\&nc::ry c:ourt shall trest a failure to 
appeal a dvil penalty &S$essment as a confession of judgment by the polluter or violator 
to the amount of the &S$essrnent; and the court is authorized to render jUdgment and­
~rQvide for e:cecudon of suo d-til penalties. Suo ac:-.ions for civil penalties sM11 be 
triable ~ithout a jury. (Act 1979, oapter 299, sub~on 6; T.e.A., subsec::ion J3-3424.) 

(al Any perSQn seeking a '/arianc:e sha11 do so by fiUns .. pe~ition for "arianc:e 
. wi th the tec:."nic:!l1 se-::eul"'!. I.,e ~ec:~niC:31 se-::e~y s:utl ;lrompdy investig:lte sue:." 

\ ,e:l ti~" and ~:lke rO:-:Qmmend.1ti~n ;0 to"e !:Ioard U :Q m-= dis~~si:i::ln ::,e:-eQf; 

t~1 :":,~n !"':''::i'/il'16 ~h~ r~-:.l,"me~d.l;io~ Ilf ':,.,: te-:tnic~ so:~e~ilr!" the l:I~ar-j 
." s.J, if sue:." :-ec:omme:'!d3ti~" is fQr :he ~r:an t ~f :l Ilrianc::, do SQ ',vi tl:'~ut heSt'i"~, tf the 
ret:o.n.nc:'!d.l:i.l., 0% ~~ '!c'.:~nic::al :sc-::ctary is ~;1~:U; Co"e grolntin3 of 1 '/:lri3nc:e Ill" ;he 
::usrr1, in ~:, rjis~'!ion, .:anc:!·Jaes ~: 01 !'1elr::1l: wQ'Jld ~e l:-':n!)lc, :hen :1 helrin3 s~! 
.J~ ·1~!.: ~ .l': :~:'r ::'J.:t ~ ,::: (;':) ~ ... !., :.!:-:" r.:·';t!i~t .Jf :,~·::a:t\r;'C:1&!.l;i.l1 ·~f :'\: :t!-:~n,c~~ 
.. c';:I::.l:": :,y thc :'lJior.1; 

(c:) The petitioner L'W.I ll~ ai'ten ..,ritte.., notic:: at to"e earUest ;lrac:"'.ic::ab!e time 
as to the time and ~1&c:e of suo he~ring; 

(dl .o\ny member of :he board, or with the approval of th-= governor, any person 
!ic::~sed :0 ~rac:-.ic:: 1:3..., in Che SQ:e Qf Ten:1t:Ssee and ~csign3ted ~y t:'Ie ~usrd to ac:: .u 
heuin, eX:1miner, ,may ~c:: as hColrina e~miner :Il conduct hearings, ld~inis:e!" :Jaths" 
su:,poen:1 ..,ithnesses, and enforc:: the :1;:e:lda..,c:o:s of ..,itnesses .u the heuing. ,o\ny 
member of the board, the hearing eX:3.rriiner or counsel re~rese:ltin, the board may 
eX:3.mine or e-oss-e!Camine 111 wienenes. A c:::Imple:e rec:or:1 of the hesring' i."101l1 ~e ",ade 
!Qr ~'ie-.II :iy the aoar;! ",embers; 

11 
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(e) All ~ni.mony s.'wl be under GaUl and stenopphia11y recorded. The 
transaipt so recorded shall be made av;ailable to the petitioner or any pu'ty to Ule 
hearin& upon payment of the us&Ql charles thereof; 

(n The board in considerins the sr:lntin& of a "3ri~nee sh.l11 :i.,e due 
consider'3tion to the ~ities of ttle ,etitioner and others who may be Uf~ :'y granting 
or den~l af the ,eticion; 

('" The board may make the sr:lncins of a petitian for variance cantinsent upon 
sue,., omer requirements or restrictions on Ule petitioner u it may deem appropriate and 
reuonable; 

(h) Any ·'ari.2nce lr2ftted SoUl! ~e for oS period nat to exceed one (11 yeu, but 
may !:Ie e:ctended from time to ti:ne but in no case f~r lonser ~ one (n yeu at a time 
upon rec::lmmendation of the teQnial secretary and afflrmati',e ac:tlon by the board; 

m ~e board So'\all issue, enter and mall :0 the petitioner in writing, by certifid 
mail, return receipt requested, within si.'Cty ('0) days followins receipt of Ule 
recommendation of the tedutia1 secretary when no hearing is held, iu !inaJ order or 
determination. Sue,,, order or determination ~l be approved in writing by &t leut se',en 
(7) members of the board; 

(j) Upon failure of the board ta issue, enter and m&l1 to the petitioners a final 
order ar determination within sixty ('0) days af~r the final argument in any such heMin& 
or within si:ct)' ('il) days faUowin& rec=ipt of Ule rec::lmmendation C)f the te:!'lftial 
sec:'ecary when no he3rin& is held, the petitic>ner shall be entitled to treat far all purposes 
suc:.'\ f&l1ure to act as a lrant of the variance requested; and 

(Ie) The burden of proof in such hearin&s shall be upon the pecitianer. 

63-2'-2~ 1. Pro'/isions nat ao"licsble to conan zins. - The ilraYWOns of this e,"apter shall 
nat apply ta canan lins. (Acu 197', c,"apcer "'. subsectian 1; T.C.A. subsection ,3-
3"2'.) 

'3-~'-~~2. t.ol:lLl or:!inanc=s. - Any city, town or county haYini a populOLtion of si:c 
hunc:r='l :!1ousanc: \6·JlJ,:J:JOi .lr '"01":= ac.:ol"di.,: Co the feder~ C=:1S'.!S of 1'J6:], is aUNl"i:e:i 
.to ~n • .:: ')y i:.l ,:,"ief lesis~ti"~ ~ody, 'lr:1in.ll1ces, "I" ~zu1OLtions not tess n:insent t:1.Jn me 
;ir::l'/:sl"ns of iI~t 1 "f this o.pter. Viol.ltion of any o'f the ardinanees or enact:nena of 
the Clief :o!SLl~ti·,-. body is :i.:c:l.ll"~d co !)e a .niJden1e~r, ,unisluble '.lnder the seneral 
p·.u1rS~~::1C ,:~t'Jt: :'~!;1:i!'l:; ::1 :niSc!:~C~'l.,r'. 

AdCJns aken in o'lc=tdance wit." this ~C:~CJn sh.l11 '): conc1uc~cd in ac:cordanee wiUl 
c:h~pt:r 11 of title 13 whe!'! ene ac-.ion invol"es a major enerzy proJect as defined in 
subsec-.ion 13-13-192. (.~cu 19~9, chapter 39, subsection 1; "79, chap~r %'9, 
subsections 3, 7; T .C_s. .. subsect!an '3-3"23; .s.c-oS ":11. ch&p.ter 131, subsec:ion 30; 
T .C.A .. su"secuon '3-3"2'.) _ 

'n-2'-~'J3. E:nissi.,:'Is !~ . .,_." til!'!t d'Jt'1 -/~"icles. - COL) This section may ~e d~·u the 
'"Volunur/ Inspee-.ion ."c1 MOLin~nance Pralram to Study E:onissions frorn t.1Sht Duty 
Ve.>Uc1es." 

(b) • The ~Wj)Ose of this se:tion is to obtain improve:nenu in alr ~ty wiUt 
res~ to the I .. ,eis of phQtOc:.'\emial 03:cidanU in the metrapoUcan area in and around 
Da-,idson C03unty ~y: 
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(U UnderQJdn& a voluntary automobile inspection proaram to determine ~e 
benefit to air quaUcy mac c:au1d be achieved by reducin& emissions from U,tu: ducy 
vehicles; and 

(2) C.)Uec:"'.ing dau from vehicles belongins to members o)f Che public: on a 
"olunt~r ~~sis to deter:Ttine if suo vehic~es emit e:ccessive amounu of hydroC3rbons, 
nitrosen oxides. and oc.'\er hUTnful c:.'\emiais. 

Cc:) The Tennessee air pollution control board o2f the sace of Te!'Inessee sh~l 
initiate a volunury inspection and maintenance proSr.lm to scudy emissions from Usnc 
duty '/ettices. 

Cd) The air ~l1ution control baud o2f ~e SClee of Tennessee s.~1 pr:i1ue a 
deuUed and c:ompr'Chensive report of the OndiniS of Che inspection and maintenance 
prosram. Such reilort s~l1 ~e submitted co the severnar and Che lenera! assembly. 

ee) Implementation of Chis proSl'3m is cncinsenc upon avallabUlty of fe~era! 
appropriations and ocher fedel'31 and 10= funcis whio may be appropriated for Chis 
purpose, in addition co any presently budseted sute func1s. 

(f) This se~:ion shall not apply to farm vehic:les inc:ludins tr':l~" and i1ic:kup 
crudes. CAc::s 1'73 (Adj.s.), c:Mptet' S9/J, subsections 1-3, T.C_ ... ., subsections 'J-J426, ,3-
34J 1.) 

LD/ah/APC 
Sute Effeaive awes Disc: 110 
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The UAPA provides a Iepl fnmewor1c within whio adminisU':luye alenea, such 
as environmenw recutacary apnees may conduct business. The UAPA prescrU:es 
how :lc:ti-licies suo as rulemakinl &nd contested cues will be handled Co insure 
uniformity in administ~ci-,e alle:'ldes. The procedures .Ire com~Ie~ and ume 
consuminl addinl Co and sometilnes conflictinl requirements in ~viron:nentill 
statutes. In C:1Ses of conf1i<:e. the UAPA sener:l11y ilrev:l.ils. 

aelow is 3n overliew of ~e provisi03ns oJf me UAPA. 

16-'.101 .. \O~U~1STR.\nVE RUL!S A~O PROCEOURES 

The:e 3re t."lre~ ,Mts C~ mis a~ 
PubUations, and C~ntes:ed ~s. 

Cene~l Provisions, Rulemakinl and 

The Ceneral Provisions pMt b .. ,en sections) ~ntilins mese provisions: 

4-'·102 Oe!!nitions. 
16-'-103 C~ns~-Uc:":1on of C~oter. This section li-,es the purpose of the act and 

indicates that these rules supercede others in cue of conflict. 
1&-'·lOI& Susoension of Provisions when Nec=ssarv to Avoid Loss of F=deral Funds. 

The ieC:10n allows the SO-/ernor under c::r:ain conditions to exempt an 
age:'lCY from the provisions of this act if necessary co conform to federal 
law or relwation or co avoid loss of federal funds. This is a llmited-time 
exe:nption and ene le:islature muse approve further exemptions. 

1&-'·10' Informal Se:":leme:'lts. Informal secuement of disputes is encouraged.. 
16-'·106 .. \ooliation. Lisu exemptions from cttis c."Iapter, inc1udinl: military. 

lo-,emor, lelislacure. courtS, county and municipal bo&rcfs, etc. 
16-'.107 ~aior!tv ~~ded Co :letel'm!ne Rwes or C~ntested Cases. No naee board 

may make rules, declaratory rulings or aetermine contesu eases without a 
majority of to"e board present. 

16-'-103 C~ans~s:n Chaotel" • Oeletation of ~ule-lT'Iakinc ",uthoriev - Referral to 
C.;Jver:"'lment O"el"3.tion Committee. The C.;Jvemment Operations 
Commltt~ is to re-/ie-" c:."anges to the UAPA and lezisliltion which 
aele:~tes rule''n3.kins authori ey. 

T~e Rule:na:..::"'1& snd ?-JO,;-:ltl\3"li j:lolr: ':;lnt.li:"'lS sec:ioJns :'-'-~'J I thr;)ugh :.-,-~~, 
an.1 :s sum,n.lrlz=d .u fOUO· ... f: 

:'-1-~~ 1 !'=ti :i.,,, ~Ill" "tule'l. Excl:!:H where r.:sC"icted, any n',e Or more interes~d 
il:-1\3:O:5 .':I<4~' "~::t!on iln 3:;e"c:, rl!l'1'Jo!':ing !'Ide 'ld~:HioJ", .lmenc!ment, .,r 
r':;l.!i.!. :te;uiro! n~!"''' !Jr t:l~ p.::iti",,, u.: ,io'e:1. Ti':e &3=:'Icy mus-; 
promptly iC":l.l1t or de:'ly the" ~tition. 

~'·:02 When Hesrin"s Re:Nireo;i. Notia is ,i-,en and a public !1earinl held eXC:=:,It 
lor emergency or publiC nec=ssity rules or proposed rules puOlished in the 
Te!'lne,se~ .-\dm!nis::':'\tl-to: Resister. (t a petlti.,n for public !'Iearml silfted 
!ly 2' or more people iJ real',e:2 relarding propose a rules, a heuinl must 
be held. Exemption fro:n hearings aoes not apply if anothe:' st:l.tute 
re;uires the ~IenC"1 to hoi a he~inl'. 0 

~'-:'JJ ="'oti,=~ of liesrinc. ~is sec-..ion describes the ~rocedure to a followed 
for ~uolic nonce Ilf hesnnss. . 

~'·20~ Condu~ of ;ofesrin!. This sec::ion indicues how public !'IeMinl' are CO be 
run. ?=rsons tes~fying at the heMing m~y reques-; in 'IIriUnI ene 
appor"tl.lnity t:l spe~k to the l3oa.ra, if t."\e bo£rd is not present at ene 
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hearing. This seaion supplemenu specifiC: sacutes for a&eney hea.rin&s. 
bue • in ~e of c:anllic::. this seaion prevOlil.s. 

""_~:I' Proo03sed ituJe1 - ,-\ enev C.:lnsid~neion ot Submissions - .-\clvisorv 
':11"""e:ees. nllenCI .nusc .:ans&CS~r pu:Jlic comments"n rutes. .-\,enc:y 

muse C;l/e rc:~ns !.:Ir ~d03pti03n of MoIles if r:ques~ .\&enC:1 m.:ay .1;1;10ine 
:ldvis:lr'l commictee co t:::Insider rulem~kinr:. 

"-'-2:1& F:Ii:'l! ot :loules. Secre~ry "f S ~cc: 'Ih~l tile rules of e.sO £!~!1cy. Priur 
co ~ilins. :ul~s must ~e l.pprove~ !Jl' the ,lttomey l~erOlI. The seC'eury 
ot :StOlte rnay refuse co accept rules which do not c::In!orm co 
re~uirc:me!1u.. 

:"-'-Z!J7 E!!~-::i'/~ 'Jates .,f !tules. Except for ~mergenCJ and public necessity 
rul.:s, .ul r:JI.:s \:Iec::Irn.: et1e~:i'/e only :lfter appr='/~ and ~sa3e .:If :l 3!J­
<by ,eriod slt=r filing. Emergenc:y and public necessity rules are 
elfec:i',e the dace they .lr'!! filed. 

"-'-Z!J3 ;mer!~nc:v ~ules. In cues of immediOlte daniel" co public health, 
A~e!1C!es mal' Aa.:lpt rules without public: he~in,. Emerlenc:y rules 
~eeome e!!.!Q·/e when med with the Secretary at State and remaln in 
e!!ec:: for 12:1 days. A simil£r emergenc:y rule may noe be adopted wichin 
Co"e SAme ye.sr unless re.ssons are given why :he emergency continues or 
may recur. The agenc:y shall notify affected persons of the emergenc:y 
rules. 

"-,-Z!J' P·.Jblie 'Ieo:essicv Rules. A rule. approved by the attomey general and 
fi.ie~ WICo' the secretary of sCAte, may become effec:-.1·/e immediately 01" 
wiCltin less time than normal rulemakinl requires if the agency flles a 
statement indiating c=:,::Lin C::Indi:ions ar~ m~c. Th~ rul~ wUI be in 
effect for 120 days and may be readopeed under the same conditions as 
resdoption of emergency rules. The agencJ is to notify &fLeaed persons 
.:If to,e public neces~ty rule. [! c::lneested, the burden of proof is :In the 
agencJ to demonstrate that rules met criteria for adoption as public: 
nec~s~ cy rules. 

1&-'-~1:1 (Reser-led) 
I&-'-2! I , Aooro·,al ::It Rules ~v ,\e:or"ev Ceneral. Rules muse be spproved !:Iy :he 

. \ ::~r!1ey ';:;ener;l1 ;lri~r c~ tiling 'YI c.'\ :!'Ie secreury of sea te. 
:._,-:! !-:!: J (!teser/ed) 
"-,-~! ~ ',Vi ~:"I:!rll"'::11 "f :tules. Rules moly !Je • .... ic.'\dra .... n ~t 3ny time be!::Ir~ :~e 

SQ" 'If !!!!~~i'/~ :)a~e "f :lo:.ll~,. Ourin~:he runninl of t.'\~ lO~y i'eriud 
:',e1:1re " :"ule oeC::lm.:s ~tfe"::~'/e, .In ~g-enCI :n~y asic far :l JUy of the 
e!!~-::i'/~ ::ltc: ,Jf ::w rule !or 'J~ :0 oj') ~y~ ,\f:er the :S~l' :us el(pir~d ar 
il VI :!l:!~~ .. -:"I. ~e ",a!tl:"lc: o,e :;,e l-::-~~!, ;2~~i.3~ :-es'J:n~s runn,n::. 
(:'I'I~:: iit'l ,,! :lo;Jie, '~<lC ?~l"e~!'1 \c:J"ce~. Rules l1Ut .lda'lce~ in 
CO'l'IiJL£.lnC:: With i'r::l'/w~ns oJi end c:."\apeer .1re "aid. . 
Re=uir~~ rtulemakin". E.lc:h agency shall :ldapt rules of pnc:Uce 
descr~lng lorm~ and informal prac:edures :lvOlU.lble. 
P'Jbli.: (nsoeQu" Ind' C.,,,vin3 :If .. a.g;enci ~ul~. Final Or:!e". £nd 
'J~-:!SlOns. ,""lienees .nust "r::l'/ide ac::ss co spea:lec Qoc:u.~ents and may 
oar:;~ a rc:u"nable !~ !or ;lr03vicing daC'..Imen~. , 
\loc:!e! :louIe, ",. ?roceeur~., The SCC'I!Ut"y of StOlte-~1 Old=pt moc:!el :".ues 
03t ;2ro=dure .sppr::ll:lrlace fQr use !Jy many Olgencies. A&end~s mus~ adope 
as muo of :he :noeel ~ pnctiable 01" sate reasans why madel is nor 
iJraaiable. 
~J~Ii~3tio" "t :lo:.:le,. Ttle secr,:c.lry of saee will ,ublli.'\ a ,,"onthly 
re;1S;er c:onc~m"'l rule'n~kins and 3n official compi1:ltion of rules. 
?~"'e~, .If Secrecarv of Stae~ - 1.e1;11 E!!e':t of Certitic:.ulon of' 
a.-:mlnls::":l:~"e ':.Jde !nd ~~;:s:::". t:us iec:tion allows :he se:recary of 
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SQte to COrTec1: minor errors in ~tions :III lonl u me effect is not 
&ltered. The text of me compilation and rqiscers is Ifte offic:i&1 
c::Impilation of resuQtory law in me SQte. 

'-'-2:2 !otecord .,f ""tins on Policv or Rule Ado"ti.:.n - Filins. This section 
re-:;uLres roll ~1 ',ote.,n rules .1nd ,aliaes. 

~'-2:J Oec!.lr"ltorv Orden. Affec:ed persons may petiti~n age:1CY for ndin& on 
appuc.oLhty ~t statutes. Require~ response is indicted.. 

--'-2:~ Oec!.1ruorv ludsme:'1cs. Chancery Coun: of Oavidson C~unty mOly 
ae:ermLne le&31 ',.:l1idity and appUabiUty of ndes if 3gency refuses to 
issue :1ecbr3tory order. 

'-'-2"'-' !::xoir'1ti.,n of :tul~. AU ndes fild after 7/1132 expire June 30 of the 
foUow1ng yeM unlo!ss le;isloation is enaC:::d to de!e:e e:cpiroation date. In 
additi.,n, aU c.m-ent rules expire accardinl to a sc.':eclu1e (aules 12~0-1'" 
expire on 7/1/3'). Sefore expintion, ndes ..,U1 be considered by 
lelislati'/e c::Immicte:. It. nde summary must be c=mp1eced for each rule 
filed. 

Psn 3 of :!\e Ult.PA is Contested c.ues. These ~rovisions Q!'\Wn me followins: 

4-'-301 C:lnduc:: of Contested Cues. This sec-Jon deW!s Ifte requirements for 
c:;)nauc:1nl C;)nteste:1 C~es. 

'-'-302 Oisc:ualific3tion and Substitution of Adminis~tive Judge,! Hear!ng 
Ot!ice~ and Asency .\lemDen. OfficioUs presic1inl in a cantested case 
may be disqualified fDr a number of reasons indudinl bias or prejudice. 
Any ~ty may ,etitian for dlsqu.allfiation and the individual named must 
aNwer petition. Substitutes may be named for ~ed persons. 

__ '-303 Seoantion of functions. This section ,i'''' restric::ions 1:0 insure ap.ins'C 
c~rUll~ of interest. 

'-'-304 Ex Parte C;)mmuniotions. Unless authori:ed by sutute, offldaJs 
I'reS1ding in a C;)nteste~ cue may not discuss any ~ue of the pt'OCHding 
wit.'lout providing notice and oppor-:unity for &!1 affected persons to 
~ar~icil'ate. Method for disdosing ex ~e camml.:'lication is given. 

--'-3tU Reor~sti!ntado". It. ~arty may j)&I'ticipate in the ile!ring in penon or :'y an 
a\Jt..,~(":zed r:~resent:lci',e. . 

r.-'-30& P~~"e.!ring C~nfe!"~!\c:,. This se~lQn gi'I:s authD:'~ty for canfe("~ces and 
lU:l L tems ",i'lLC."I .-n.v i3.e ,=onsidered. 

~'-307 ~.:Jt;·:! of He.!ri"g.' All ".rtilts shall ~e li"te!1 notic: for I1Grinl of 
cont"s;ed cs~. List of ite,ns fl:lr ind'JSion in noti:: iJ :liven. 

--'-303 Pludin3s. ~riti!!'. '.lo1:i<3"'. Ser'i~. All I'&rties :~lV" full opportuniC!' ~ 
t:I~ ,iel,jin;s, '"oJ tlOn.1, ~~c. 

:.-,-", ~e!3'JLt. If ,~r:y f~1s to) .c:e..,d. I'Nc:e.:1inls ::1.1y !)e ldl~urr1~ .:Jr 
conCSu~ed without ~artici,ation of party. i':uTi may petition 1:0 h&-"e 
def3ult set aside. 

'-'-310 [nter,ention. Petitions for intervention are discussed in ·dtls section. --'-311 Oi'r.:)ve~ - SubOCl~. This section li'les information rqardins 
SIJ:I poenas. 

'-'-312 Procedure of Hearins. It. des~iption of ~e cor:~uc:t of the he&linl is 
give:1. 

'-'-313 Rules of l!'/idenc: - ,"ffid3vin - Offidal Noti~. This se::ion ·conc:ains 
r~uiremencs cancerning &.ffiCSS'I1CS .1nd notice = the OPpasinl ·party of 
af!id&vics. O~portunity to contest or r~~ut !:leu ~r material notiad must 

. ~e live:'!. 
4-'-31~ Fin.ll Or::!er - [niti31 Or1er. An initioal or f1tu1 or.fer must L.,:1ude 

cond'Jsions of law ana findings of face. 
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R.eview of Initial Order. An aseney sI'Ia1l review d\e Wdal order unJeu 
statute prohibits. "'Seney may delesate review. Petition for appaJ must 
be filed within 10 days. 
Sav. Within 7 ~ys of entry, a ;MI'ty may petition for SQy of 
eTIec::iveness of order. 
Rec::Jnside"cion. Within 10 days of entry, any pany may aslc for 
recolUlder;luon of ;l fIn&! or initial order. 
E!fe~i"e!'less of :'IIe·it Orde!'. Unless otherwise spec:ifi~ an order 
becomes effe<:"'.ive upon entry. 
~. Asenc:y shall maintain rec:o!'cfs olf contested a.ses for at lust 3 
ye;lrs. 
PI'Oc:eedinss .0\ f!ectins t.ic::nses. The existinS Uc::nse does not expire until 
CI'Ie &p!'1.iauon has l:Ie1:n finally deter.nined and d\e appeal period has 
elapsed. 
Administr3dve Pl'Ocedures Civision - Dudes. This section desc::ibes the 
func:uon at ene .. \dmlt11str;ltive ilrocedures Division. 
Judicial Reo,ie·",. This sec-.ion desc::ibes ac:tions or rulinss subjea to 
Judioal re',iew and :h·es a timewle of ac:tions. 
Aooeals co Cou~ of Aooeals. Panies may obtain a review of fin&! 
Judgment of d1anc::ry court in the Court of Appeals of Tennessee. 

Scate Effective R.ule Disc: '10 
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~ULES 
OF 

TENNESSI!E DEPARTMENT OF HEALTH AND !~tRONMENT 
8UREAU OF ENVIRONMENT 

1:!'lO-3-11-.01 
IZI)~-3-11-.02 
1:!'l')-3-11-.03 
12fl'l-l-11-.0-

OIVl~ION OF AIR POLLUTION CONTROL 

CHAPTER 1200-3-11 
H.~%ARDOUS AIR CONTAMINANTS 

TA8LE OF CONTENTS 

General 
Asbestos 
8eryllium 
Mercury 

CENERAL 

Vinyl Chloride 

(I) Hazardous air <:~nta.11inants are any air conta.11lnanU '",hich may c:ause, or 
contribute to, an increase in serious irreversible or incap-tr.itatins reversibl~ 
iIlnes~ and has !)een so desisnat~d "y the !)oard. The Board shaU, fro,n time 
to t i:ne, after public hear ins, designate adtiitional ~z:ardous .air 
contalnin.nu.. The followin, are hereby designated Itazardous air 
contaminants: 

(a) Amestos 

(b) 8erylUum 

(c) \iercury 

(d) Vinyl Chloride 

(2).... The sources c:cwered by emission standards in this Chapter ate still su!lject 
to .111 prO'"isions in the other ch~ten of the Tennc:ssee Air Pollution Control 
Resu~cions.. 

. (1) Permit and informacion require.nenu. 

(a) Any perSdtl constnlc:ting or modify in, an air <:ontaminant J:)Urce ttwt 
is subject to an emission standard in this Owpter muS1: obtain • 
consL-uccion permit as outlin~ in Rule 11f)!]-3-9-~1. For thae 
SOU1'C'!s. the Technical Secretary cannot Ir.1nt · a waiver under 
subpara,raph O)(a) of said Rule. . 

(t) .Any penon plannins co consUllct or modify .a source of hazardous air 
contamiMnu shall rue with the Technical Secretary, foUowins ~ 
time frame outlind in Rule 120o-1"-~I, sufficient information to 
allo., evaluation of the air ~Ilution potencial of the ~ This 
informaci"" shall be submiu .. r on forms prcwided by 1M Technic&l 
Secrecary and as a minimum s."\.lU inc:1udes 

21.02.1 
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1. Narne and address.,f owner or operatorl 

2. Location of the toUrC:eJ 

1. Nature, size, desiln. operatinl desiln capac:ity, and method of 
operation of the toUrc:e; 

•• Identific:ation of the hazardous air eonu,ninant; 

,. Toul weight ul hazoardous air conu,ninant r~le&sed l)er day, 
per 'nonth, and per ye.r o.,er the lut 12 .~d\s preceedins 
the date of the report; 

6. Period or periods of operation; 

7. Composition of the hazoardolUs air eont.l,ninant; 

I. Temperature and ,noisture content of the air or las s~s·n in 
'Mhic:h the hazardous -tir conu.ninant is c:onuitted; 

9. Charac:teriution uf the Yllriability of hU3l'dous .:lir 
conuminant releolse with respect to r'lte, c:o ·np."ition, and 
physic:al c:haracteristic:s; 

10. Height, "~Ioc:ity. and direction of air or gas strn.n at dle 
point where rele'lsed to the a tlnosphere; 

II. .\ description of th~ control equipment for ~ilch emission 
point. 

(1) Primary c:ontr..,l devic:e(s) for each hazardous pollutant. 

eii) ~econdary control devic:e(s) for each huardolUs 
pollutant. 

(iii) Estimated control efficiency (percend for each contr.,. 
devic:e. 

12. Identify each poine of emission for eadl hazardolUs .ir 
contaminant. 

13. Such other information U lI\&y be tpeClC"ecally requested by the 
Tedlnic:&1 Sec:reury. 

(d The........ or open... ·,t one or more toUrCeS, tlf hazardous air 
confaMinMcs nu. .nthin 9'J dolys ideer notification by the TechniC:lI 
SecreIMy, """,it to the Technicill ~e<".reCilry' the infortn&ti'lI1 
outlined in ~ts 1 throuSh l'l of subpoAr.alrap!'\ (b) 4boYe. 

(d) Arty owner « opera cor ·Jf .a toUrt:e ..tUch hp ~ initial sunup .fter 
1M .fleeti". date of ~ stAndard pracribed under this ~ter Nil 
furnish wriuen notific:ltiM CO the Technic:&1 s.cr."'ry.as foliowsz 
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1. ... notification of the ancici~ted date of initi.&1 surtup of d'e 
SOIJr,=e not more ~n 6!J ~ys nor les, ~n ]I) prior to such 
date. 

2. A notification of the actual d.ate of initioll surtup of the 
SOIJrce within" days "fter such date. 

~inety (9'l) days after the effer.ti"~ date of any fO!mission standard in 
this Chapter. the owner or ~~erator of oi sourr.e to which th~ standard 
applies in existence or 'Jnder ,=onstruction on the eff~ti"~ date of 
the standard s"all SU!)lnit the i"forln.Uion outlined in parts I through 
12 in subparagraph (b) above. "long with this pac:kage of 
inlor1nation. the owner or Ilperator s\all su"udt .. sUtement ;IS to 
whether he can comply with the su."tdards p~ibed in this Chapter 
within ninety (90) days of the said eff~ti"e dale. 

Chan;es in the informati"" ~r""ided undef' sub~r:sgraplts (b), (el, 
andl~r (e) "'all be provided by the source to the T~hnical Ser.ret'lry . 
within 3~ days after such change, except that if c ... anges will r'!sult 
from rnOffificadon of the sou',=~. as defined in Ch<1pter 1200-3-2, then 
the pro"isi:)ns in subparagraph5 (a) and (b) of this polragraph apply. 

The owner IJr ~pera~or of any air contaminant source not previously 
required to have a ~ermit (operating and/or Co,tstruction) by the 
provisions of Chapter 1200-3-9 must do so within 90 days after one of 
the sooJrces' eminions has been designated ~y the Board as a 
hazardous air r.onu,ninant. 

Emission tests and monitlll'ing. 

I. "ithin sixty (61» days after schieYing the .naximu'n production 
rate .It which the ne°.lf or .nodified hazardous .. ir conumin..tnt 
~urce will "e operated, I)ut not later thoin 1&0 days aft~r 
initi·ll startup Ilf such source and lot such oth'!r thnes as may 
be require.j I)y the Te-:hnicaJ S~reury. the owner or operator 
of SUCh facility shall cunduct performance tesc{s) and (umis. ... 
the T~hnical S~reury a written report Qf the results .Jf such 
~erformance ~esc(s). 

2. Perfllrmance tests shall ,,~ conducted and data reduced in 
accordance ""ith the reference test rnethods and pt'ocedures 
contained in each applic.lble rule unless the Technic:aJ 
S~retsry: 

(i) Sp~ifies or 'Approves the use of a reference method 
with minor chan,~s in.methodology, 

OJ) -'.pproves the use of .In equiY&lent method, 

(iii) Appro.res Ihe use of "" a'~ti.,e -nemod. the results 
of .mieh are determined til be ~~ 1« p,aeud"", 
whecher a specific source is in cornpl&.nc:-e. 

1 
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,. Performance tests shall be c:onduc:1Ied under such conditions as 
che Technic&1 Sec:recary shall specify to pLant operator based 
an represencative perforrn.nce of the affected f.cility. The 
owner or operator shall malee ."ailable to the Technic&1 
Secrecaty IUCh reccwds u may be necess;a.ry to deterlnine the 
conditions of the p«forrnanc:e leStS. Operations during 
periods of startlJ!), shutdown, and malfunction shall n~t 
constilUte represent-ati"e conditlOl'ls of performance tests 
unless otherwise specified in the appliable standard. 

4. The owner or operator .,f an affected facUity shall ;trCNide the 
Technic&1 Secrecary ten ClO) cia,s ?f* nocice of ~ 
performance test co) ."ford che TecItn~' SecrerM'y the 
opporNni ty to have an observer present. . 

,. T"e owner or operatoJt of an affected facility shall provide, or 
cause to be provided, perforrnanc:e c.stlnS facilities o1S follows: 

(i) Sampling ports .adequace f.,r test .nechorD applir:~ble Co 
such facility. 

(ii) ~afe sa:npling ~Iatform(s). 

(iii) Safe access co sampling pladorm(s). 

(iv) Utilities for So"l'npling and c.stlnS equipment. 

Authority: T .<:.A. Section '3·2'·10' and 4·'-Zl'J2. ~dl"inistr.;atlve History. 
Original Rule certified lune 7. 1974. Amended effecti,,"! February '. 1977 • 
• \mended effectl"e lune 16, 1'71. 

1200-3-II.oOZ ASBESTOS 

Definitions. Terns used in this roJle nat defined herein shall """e the 
muninssiven to them in Owpter I2~O-l-Z. 

(a) -Asbestos· means ACtinolite, amosice, anthophyIUc., chrysotlle, 
crac:iclalite, tremoU-. 

(It) -Asbestos material" means .asbestos or any material conca;""" 
ubescos.. 

Cd -ParticWace .matos ,"ater~ means ('&nely divided particles of 
atbesllOS Inaawi.aL 

(d) -Asbestos wlings" means any solid wane pc'Oduct of asbestos .nini", 
or mU11n& operations which contain asbestos. 

Ce) "Outside air- mons the air o)Uuide buildings and SU"ICQates. . 

(I) "Visible emissions· means .any emissions whid\ are "itually ·'Jecectable 
without che aid of inscrulnenu and which contain particulate .uNsCOt 
Inater1a1. 

·21.02.4 
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"Asbestos mill" means ""y facility ensaced in the conversion or "'y 
intertnediate step in the con".rsion 01 ~tos ON into com.nerclal 
asbes",s. OoJuid-. stor·,ce olf a.s",s materi.ils is not considered a 
i'at't of ~h facility. 

"Cornmerci41 asbest!Js" ,neans ""y variety of asbestos which is 
produCed by extractincasbesf.)S fro<n oIsbat!Js or ... 

"\tanufar.turin," ,neans the combininc of COlnmercial asbesto" or in 
the caw of wOolen friction products the combininc of textiles 
conuining cornmerci .. 1 as."esc~" with any other rnaterial(s), includin3 
co,n,nercial asbestos, and the pl'ocessing of this combination into a 
prodl.lct as specified in subparagraph (2Xc) of this Rule. 

"Demoli tion" means the ",reeking or takins out of MY loa~ 
structural me,nber and any rr:lated relnovin, or strippinr of fri4ble 
asbestos ,naterials. 

"FriiWle ubestos materi.il" ,,,eans any material Etiat ConWN more 
than one :»erc:ent aDestos by weight and that can be crumlJ&ed" 
pulverized, or r~dl.lced to powder, when dry, by hand pressure. 

"Controll device asbe"~s wast"" .neans any asbestos-containing waste 
Inaterial th .. t is collected in a pollution control device. 

"Renovation" lTIeans the removing or stripping of friable asbestos 
Inaterial used to insulate or fireproof any pipe, duct, boU .. r, tanle, 
reactor, turbine, furnace, or st:"Jctural (nember. Operations in ·.vhich 
load-wpporting structural ,ne nl)en are wr~d or taken out are 
ellcluded. 

"Planned renovation" means .\ renovation operation, or a number of 
such operations, in which the amount of friable .s!)eseo, ,naterial 
that will "e removed or stripped within a given period of time can be 
predicted. Operations that are indivi~lly non-scheduled .ue 
included, provided a number of such operatiOf1s can be predicted to 
occur during a civen ;3eriod of ti:ne based on operating ellperience. 

"Emergency renovation" meaN a renovation operation that r-.sults 
from .. sudden, unexpected event, snd' is not s planned renovation. 
Operations nec~siuleti l)y nocw"OUtlne failures ~f equipment .. ~ 
incluOed. 

"Adequately wettled" means JUfr.:iendy mixed or coated .-ith water 
or an aqveous solution to prevent dust e;nissions. 

-Removing" "eans takin, out friilble asbestlJS mater~ls UJed to 
insulate or fireproof any pipe, duct, boiler, tanic, reactor, turbine, 
fut'1aCe, or structural .ne:nber frol"..ar1Y buildinc. strJCture, t.cility. 
or instal1a don. 

"Scrippin," :'Mans alein, off of ("-ble .mato, m~terl.als Uled fOf 
insul.ation or fireproofing ot ""1 pipe, duct, l)oi1~. tanIt, ruetor. 
turbine, fumace, Of structural 'nember. 

, 
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(a) "Fabr1catina- means any proceuina of a manufac1Ured product 
containins commercial ASbestos, with the elCception of process1ns at 
temporary sites for the construction or restoration of buildin&s, 
Itru~tur~ .. facilities, or installations. 

Cd "Inactive waste disposal site" ,neans .vty disposal site or portion 
thereof where addltionOlI oasbestos-concalnins "'ute Inaterial wUI not 
be deposited and where to"e surface is not disturbed by vehicular 
traffic. 

Cu) "Active wute dispoSAl sice" 'neans any dispoSAl site other NIl an 
inacti.,e site. 

Cv) "Roadways" means surfaces on which motor vehicles tr3vel incfucfinS. 
but not limited to, hlshways, nNds, streets, patteinS areas, and 
dri.,eways. 

Cw) "'ubestos-containlns wute ,naterlals" means .any waste which 
contains co,n,nercial asllescos and is senerated by • source subject to 
the prOotisions of this rule, iilcludlns asbestos mill tailin" contNI 
device as~estos waste, friable asbestos "'ute In,ueriOll, and bass or 
containers that pr~iously r.ont.lined commercial asllestus. 

(2) '!misslon Standard 12! Asbest.ls 

(a) Asbestos ;nillsa T"ere shall I)e no .,isible emissions to che outsi~ air 
(rom any a~t!stos ,nUl e'u:.",t .1S prOotided in subparasraph (0 01 Chis 
p.arasraph. 

(b) Roadwaysa The surfacins of rcudways ..,hh .ubeslDS tailin& or with 
asbestos-containins wute that is senerated .,y any -.ce wbteet til 
subparagraphs Cd, Cd), Ce), olrtd (h) of this Rule i, p,.I)/\ibite-l, nape 
for ternporary roadways on an area of a~stos ore deposits. The 
dispositiOl\ of asbestcH t:lilinl or asbest.)s-conuinins waste on 
nNdways ~cr/ered wilh snow or ice is consider-.d "sa"facins". 

(c) Manufacturing' There sh.lll.,. no visible emissions to the outside air, 
ellcept u prOotided in subp.arasraph (0 of Ihis parasraph, from .vty of 
the followinS operations if they use co,nrnercial asbestos or fl'Oln .vty 
buildinS or struCture in Which such operations are conducted. 

1. The ~ture of cloUl. COfd, -icJcs. "ibin" tape, ~ine, 
rope, dvead, ,u ... rwi",. ''''' or olber ~lCtile IWteri"I'I. 

2. The manufac:ture of ce,nent products. 

1. The manufacture of fir-.prQOfins and insubtinS materials. 

-. The rnanuf.v.ture of friction products. 

,. The manufv.ture of pqer, mUlboard, and felt. 

&. ~ ~1ac1ure of flocx ciIe. 
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7. The m&nUfacture of paines. coatinSs, caulks, adhesiwes, 
sealant'-

3. The :nM\Uf.:ao:ture of plastics and rubber ,nate,.ials. 

9. The manufacture of chlorine. 

10. The trWIufao:ture of shotgun shells. 

11. The trWIUfacture of asphalt concrete. 

(d) Demolition and renovatiun: T~e require,nenu Ilf this parasraph shall 
apply to any owner or operator of a de·"lllition or reno"iltion 
operation who intends to demo1is."t any institutional, r.o-nmercial, 1)1' 

indusU'lal buildins (incJudinS ..,&rt,nent buildinss hawinC more IN" 
four dwellins units), structure, facility, installation, or portiun 
thereof which contains any pipe, duct. boiler, tank, reactor, turbine, 
fumace, or structural rne,nber that is insulated or fireproofed with 
friable as,estos ,"aterial, except as provided in ?art Cd) 1. of chis 
paragraph; or who intends to renovate any institIJtio.,al, co-nmercial, 
or industrial I)IJildins, structure, facility, installation, or portion 
thereof where more th.In 30 merers (~ 2~" feet) .,1 p~ \nsuLateoi M 
fireproofed with friable as~est.,s ·nateri~ Me stripped« re_cd. or 
,nore rn.an ., square 'Mten (ca. I~,) square feed of friable ,J~trH 
,naterial used to insulate or fire proof any duct, I)oil~", ranle, reactor, 
turbine, fIJr""ce, or structural Ine,"ber are nripped or re·noved. 

I. 

(ii) 

The owner or operator of a demolition operation is 
exempted from che require,nents of this paragraph 
provided. (0 the amount of friable asbesros material in 
the l)uilding .:Jr p·,rtion thereof to be de'nolished is less 
chan SO meten Cea. 2~1) feet} used to insulate pipes, .:and 
less than" square ,neters eca. 1451] square feed used to 
insulate or fir.:proof any duct. hoiler, tank, reactor, 
turbine. fumace, or structural .ne·n'ler, and (2) the 
notification requu-e.neftu of ~t (0) 1. ua .are ·net. 

Written nocific.uion shaff I).e ~Sfmariced Of' ddiYered CD . 
the Technical Ser:retary at le<lst ~ days prior to 
co,nmencement of demolition and ~1l include the 
imorlnation required by part (d) 2. of chis parasraph. 
with the exceptiun of the in forma tiM required by 
subpuu (d) 2. (jm, (wi). (wiil. ('1m), and (ix), shall state 
che measured or esti.Mted amount of friable asbesCDS 
'naterial used for insulation and fireproofing which is 
present. Techniques,;,f esti,n"ation shall I).e explained. 

2. "ritten ftOdce of intent to de'nolish M renewate stYU be pto­
wided 10 the Teet_ti"l SecreQl'y :»1 me owner or operaror of 
11M! demolition Of' renovation a,ention. Such notice shall be 
postm&rlced or deUvered to 11M! TecMiai Secretary at \east to 
dAYS prior to comtnenee.nent of renowAtion. Such notice shall 
include che followinc infor,nation. 

7 
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(i) Name of owner or operator. 

(li) Address of owner or operator. 

(iii) DescripdOf1 of the buildin" struc1W'e, facility, or 
instaUatiOf1 to be de,noli.shed .)r renovated, includins 
the size, age, and prior use of the str:Jcture, ."d th~ 
approximate a,nount of friable as;estos .naterial used 
for insulation and fireproofing. 

(jv) Address or I.x:ation of the building, stnJcture, rao:ility, 
or instaUatlOf1. 

(v) Sc:hedul~ starting and completion dates of demOlitiOf1 
or renovatiOf1. 

(vi) Nature of planned demolition I)r renovation and 
methodCs) to be e'nployed. 

(vii) Procedures tl) !)e e.nployed to ,neet r"I~ requirernent!! "f 
this subp.r:liraph ."d subparasra,h (j) of this 
~ara8raph. 

(viii) The na,ne and .1ddress or location of the waste dispowl 
site where friable at::lestos ''''iAne 'lfill 'le dep')si ted. 

(bd Na,ne, title, ""d autho,rity of the State .,r local 
govem,nental represent.1ti"e who h~s ordered .1 
demolitiorl which is subject to pat't (d' ,. of this 
paragraph. 

For purposes of determining whether a planned 
renewation o:;Jer,uion constitutes a renovation within 
the meaning of this paragraph, the amount of friable 
.ul:lestos 'naterial to be removed or stripped ~I be: 

I. For planned renovatins operations ilt,olvins 
indivict.J.'l1ly nOf1lCheduled operatlOf1s, the 
additi-le a'nount of friable .mestos'lnaterial dut 
can be predicted wUl be re'ROVed ~r stripped .tt .a 
IOUrce over the maximu," period of time for 
which .. prediction can be made. The ~iod 
tMlJ ~ not lea Ihan 3Q clay' ."d not lancer IIhan 
cane year. 

lL For e"ch planned renovating operatiOf1 not 
covered !)y item (d) 1. (j) (1), the total .,nount .,f 
friable asbestos materiAl th.lt c:an be predictfl'. 
will be removed or stripped at ~ IOUtCIL 

00 For PUrpoMS of deter,ninins whether an ernersenc:y 
nncwaUnS operation COMtituteS a reno"atiOf1 within 
dMI IneaR"" ~f this ~t, the amount of Irl."" 
.. t!xsros IftateriAJ to be remoted rJt stripped ~l be the 
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toul .a,"ount of frUble .... lbest." cn.aterLtI tn.at will tte 
refnCHed .,r stripped .as .... rescdt of me tudden. 
unexpected event tholt nccessiutetS the renewation. 

'. The foUowing procedures sh..afl ~ use-I to prevent ecninions.,f 
lJuti<:ul.ate .amstos cnateri.al to outside ... ir. 

(j) Fri~le .asbestos ,"ateri.als used to insulate or firc:pr»Of 
.any pipe, duct. :"'il~r, tank, re.actor, turbine, furnace, 
or stt\lctural en ember, \.'l.a..I1 ~ removed from .any 
I)uilding. structure. or f.acility or instolll.ation subject to 
this paragr.aph. Such removd "'.all ocC\lr before 
wrecking or dis·n.antUng of any other portion of such 
building, stl'fJcQJre. f.acUity. or installation th..at would 
break up the fri~le .a~)Csto, ·natc:t'ials .and I)c(on: 
wreeking or disln.anding of .any portion of such build"", 
structure. f.adlity, or insulhldon th.at ..,ould preclude 
.access to such .n.ateri.als for subsequent re nCNaL 
Remov.al 01 friable .as"est~' .nateri:a.ls used lllr 
insul.ation or fireproofing" of .any pipe, duct, or 
stt\lctural me·nbers which .are encased in concrete "r 
other silnil.ar structural 'naterioll is not ~quire1 prior to 
de·nolition. but such ,n.ateri.11 sh.lll be adequately 
weued whenever exposed during demolition. 

OJ) Fri.ible .asbest." :n.aterials useC! to insulate or fire-proof 
pipes, ducts, ~oilers, unlcs, re.a<:to",. tut'bmcs, fucnace~ 
or stt\lctur.al 'ne,nberJ shall I): sdequ.ately "'etto!:d 
during strippin:, except .as provided in sub~s (eQ -. 
(iv). (vi), or (vii) of this paragraph. 

(Uj) Pipes, ducts, boilers, tanks, re.ctors, turbines, 
furn.aces, or structural ,"embers that ue insulated or 
fire-proofed ..,ith friable asbestos materials may be 
tal<en out of any building, structure. facility, .,r 
instalbtion subject to this paragraph .1.3 units or in 
sections provided the friable aSlestos ,n.ateri.als elCposed 
during cutting or disjointing .are .adequately oIfettec1 
during the cutting or disjointing O?er3tion. Such uniu 
shall ".,t be: drllpped or thrown to the ground, but 31\&11 
be cuefully lowered to ground lev~l. 

0'#) The stripping of friable &3beSt.lS .naterw uSCii 110 

insulate or fir~f ~ny pipe. oiuct, I)o,~, t:rAIc, 
C'C'l.Ctor, turlline. furnace. or s~tural tnc:mber that 
!\.u ~ relnovo:-d as a unit or in f'l:Ctions as prCNided in 
sub~n (d) 4. (iii) of this p.aragr~ph shall be ~rformed 
in ~cc:ord~nce ",i ttl subp.at't Cd) ~. (ii) of this paragraph. 
Rather ttw.n c:omply with the ... etting requirecnenu, _ 
local CXMust ventUation and collection system moly "c 
used to prevent emissions ~ me outside .ir. Such "loc.a1 
e~Must venti1.ltion systems Nil be: designed .and 
operated to c&pQJre the asbe1tos ~articu~te ,naUer 
produced by the stripping of friable as>estos Inateri.aL 
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There stt.U ~ no "jsi!»le e"'11~ons to the outsidoe air 
from tue:h local el(/\.&ust "entil;ation .nd collectioc\ 
sfstet"S elCcept .s prewided in ~bpU.lgraph (0 of the 
~ragrapt\. 

(,,) All friabl~ .lsbesto~ .1\.&ter~ls that tulle been rema,ed 
or stripped ,.'10111 be .dequuely .... ett~d to en~re m.u 
~ch m.teriills re ".in wet dlldng ~II r.~ :1\&ining st.'l~es 
of de:nolition :Jr reno"ation ~nd 1'el~ted h~ntilin~ 
operuions. Such muerials 1.'1.111 n:1t b~ dropped or 
wown to the "round or a 10 .... e1' tl;).Jr. Such .n<tteri.lls 
~t t\4ve ')een re:-no"ed or stripped more t.'l..ln '0 feet 
oIbove Iround leII'!!I, e'Ccept those 'natet'i.11s remewed .AS 

units Ilr in sections, So'lall I)e tra'Isported to the ground 
vl£ dust.tiSht chutes or c:lnuinoer'\. 

(.,i) Except as specified below, the weetlili ~u ~ 
this subput J.re suspended when th..- ~ tr,)C:rdfl.ft"e.' ~ 
point of wetting is below /Joe (nOf'J. When Iril"I~' 
aDestos .nateri.ds "re not .. etted :1'Je to freezing tem­
peratures, Slar.h .nuerials on pipes. d"crs. :'oiler" tanks, 
reolcton, turbines, furnaces, "1' strUr.rufill '_'n',en 
shall, to the .naximu'Tl extent p"nible, !)e re.newed as 
units or in sections prior to wrecl<ittg. In no C:l'le s.'l;1I1 
the require.nents oJf su!lparu (d)4.(j,) or (dlll.(',1 I,)e 
suspended due to freezing te·nperaturc:'\. 

(.,ii) For renO'ta.tion operations, ICY.~I elChauS[ "e:'ltiloltian snd 
collection 'yste,ns ~y l)e used, innc:&d of wetting as 
specified in SlJhp.arr Cd) 4. (jj), to pre/enr e.nissions of 
IM'"ticut.ne olS1]..-stOS .n"terial to outside air whe:t 
da,nage tlJ equip/nent resulting fNln ~ weui", would 
be ~voidable. Upon req'Jest and ~upply of adequate 
in fOt'mation, the Technical Secret4ry .... ill t1~ter.nine 
whether da.nage to equipment re14llting from wenin:; to 
comply _ith the prcwisions of this su!)part .. ould I,e 
unavoidable. Such local exha.lst "entil"tiOil syste.n1 
shall be designed and opera ted to .:~p ture the ~s!)es tlJ" 
pvticulate m.Urer produced !ly the strit'ping and 
remewa! of frWble asbestos Inatel"io&l. T'lere shall b: no 
"isible emissi4lf1s to the outside .lir from such local 
exnalJu "entiLation and coller:tiOil systems, ~cejJt as 
JK'O"icied in tubparagraph (t) 01 this rule. 

(·,Ui) The owner or operator of an existin,; source to which 
this sub;).!rt is apl)lied s.'l.U1 prewide the ~rtinent 
infOt'madl)ft ..,ithin 'I) days. 

,. Sources IUbjecr to this S.I!)par3graph oIre elCempted froln the 
require'nenrs of ~rJ.¥raph (1) under Ceoeral Prewisions of this 
Chapter.. '. 

The demolition of a building, nructure, f .. -:ility, or 
instlll.ltion, pun.qnt to an order of .. n .lUth.lri~ed 

II) 
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representative, of & State or local CoWem!Mntal &leney, 
issued because th&t I)uUdlnc is structurally unsound and in 
d4nger 01 irnminent collApse is e'u~lnpt froln all /)'Jt th: 
followln" require.nents Ilf subparacraph If. (d) of this Rule: 

(i) Tne notificstion requirelnenu Sj)ecified by part (d) 'l. 
of this para,ra",,; 

(ii) The requir~.nents on stripping of friable asbest.)s 
.nateriahi from previously re.nO'ted '.Jnits or section .as 
specified in ~bpart (d) If. (·,n of this paragraph; 

(iii) The wetting, 4S specified by (d) If. (.,) of this paragraph, 
of friable u!)estos .naterials that have been remO'ted or 
stripped; 

(i") The portion of the structure being 6emoJ.isned daat 
contains friable as=~lOs 'naterials shall be adequat"!i.y 
wettefi durinc the wreckinc operation. 

(e) Spray inc: There shall "e no visible eft1issions to the outside air fro.n 
the spr~y-on application of 'naterials conuining "ftOf'e ~ I perr.ent 
asbestos, on a dry weight basis, : lsed to insulate or l;r!:proof 
equipment and Inachinery, elCcept as provided in subparagraph (f) of 
this paracraph. Spray-on ·n.lterials used til insulate or fireproof 
building', structures. pipf:s. and conduits shall contain less than I 
percent asbestos on a dry weight basis. 

t. Sources subject to this paracraph are exempt (ro.ft1 the 
requirelnents of paragraph ()l, General PrO'tisions, of this 
Chapter. 

2. ....ny owner or operator 'Mho intends to spr.ly asbestos Inaterials 
which contain more than 1 percent .~estos on dry weight 
basis to insulate or fireproof equipment .lnd machinery shaU 
report such intention to the Technical Ser.retary at least 20 
days prior to the commencement of the spraying operation. 
Such report Shall include the following inforlnation: 

(j) Name of owner or operator. 

(ii, -\ddress :If owner oK' operator. 

(iii) Location of spr.lying operation. 

(i'/) Procedure to :,e followed to Ineet the requirelnents gf 
this rule. 

(!) R&ther th&n meet the no-tisible emission requlrelMnu as specified 
by tubpara,raphs (al, (cl. (d). (el, (h), (j), and M, an owner or operallOr 
may elect to use the methods specifieo1 by subparagraph '(b) to clean 
emissions containin, ~articu1ate asXstos material before such 
elnission =sape to or are vented to the outsid-.: air. 

" 
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Where the presence of uncombined water is the tole NUDft for 
failure to lneet the no-lisible emission requirernent of subparalraplll 
(al. (d. (d). (e), (''', (j), or (Ie) of this paralraph. such failure Nil not 
be a wiowaon of IUCh emission requirements. 

Fabricatinss There wll "e no "isible emilsionl to the outside air, 
except as provided in subpar:a;raph CO of thil paralraph from any of 
the followins operations if they use commercial asbestos or frocn any 
buildinS or structure in which such operations are conducted. 

I. The f;&brie.cion of ce.nent buildinl products. 

2. The fabrieation of friction producu, elCcept those "IMrations 
Nt primarily inlwl .llbeltOI fricaon· .nateriials on mocor 
.,ehicles. 

1. The fabricaciOf1 of cement or siliate board for ventllati.", 
hoods; ovens; electrical panels; "'JOracory f."..,iCtne; 
bulkheads, partitions, ~d ceilinss for :narine conltroKtion; and 
flow control devices for the ,"olten Inetal industry. 

(j) Insula tinS: ~"olded insula tins materia" ·..,hich ve friable .ftl!r 
dryin" installed .fter February'. "n, sfwll contain no comlnen:i.l1 
asbestos. The prOVisions of this subparasraph do not olpply to 
insula tins Inateri~ which is S9ray applied: such Inalerials are 
relulated under subparasraph (e). 

m Waste diS9osal ' for :'ftanufacturinl. fabrieatins. demolition, reno­
.,.cion, and sprayinS operations: The owner or operator of any source 
covered under the provisi:Jns of subparasraphs (c). (d). (e), or (h) of 
this parasraph sh~1 meet the following standards: 

1. There snail be no "isL.,le emissions to the outsid~ air, except as 
provided in part (i) 1. of this parasraph, dud,. the collection. 
processin~ includins incineration. packagins, transportins. or 
dep.,,,tion of any .asbes&os containinS _.\Ste enaterial ..mich is 
lenerated by such a source. . 

. 2. All ubeSlOs-conuininS waste lnaterials shall be deposited st 
waste disposal sites ..mich are operaced in ~. _ith the 
provisions of parasr.aph Ul. 

3. lUther dwn meet ~~ requirement of part (j) I. of this 
parasf'&9h, an owner or o;Mrator tnay elect to, use either of the 
disposal methods S9CCUied subpart (J) 1. en and (ii) of this p.arc 
or an altem;ative disposal Inethad which MS recei"ed prbr 
.approval by the Technical SecreW'ys 

(1) Treatment uf asbeslOs conCilinifta waste material with 
water. 

(I) Control ~iee aJbe._ .... IMJI ~ 
thorouShly ",.d with water iftto a slurry and 
other ames"'. cantlin.". waste InateriallhaillM 

12 
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.1dequately .etted. Ttlere shall be no "isL.,le 
emissions to the outside air from the r.ollection. 
'nixinl. and wetti", operations. e'Ccept as 
provided in sub.,.,.a,raph (0 of this parasrapl1. 

(Il) After wenins. all .ubescas containin, waste 
.nateri." st'Iall I)e sealed inco le.1lc-ti,M 
,=onrainen while wet. a.,d such containers shall 
be dep.)'ired at ·.,aste disposal sites which a~ 
operated in acc:ord.nc:e with the provisions of 
parasraph U). 

am rhe concainers spec:ifi~ under ite:n (j) l. (j) an 
of this puaStaph sI\&lll)e'(abQled wiU\ a wamin& 
label that s ta resa 

CAUTION 

Concains .,mescas 
,~"oid Openin, or Drealeins Contail1er 

Breathing Amest.,s is liaurdous 
to Your Health 

.\lter.,ati',ely, warnins label, specified by Occupational 
Safety and Health Standards .,f the Oeput.nent of 
Labor, Occupational Safety and Health .\dministl'uion 
(OSHA) under ~ CFR "10-9]a(2) (li) may be used. 

(ii) Proceuina of asbescos concaining waste Inaterial int;, 
non-friable forlns: 

m All asb~'t.,s containing waste material shall ~ 
for· ned into non-friable PI!Ilc:ts or "ther shapes 
.nd deposited at w.ute disposal sites which are 
operated in accorcanc:e with the provisions of 
parOlgraph ~). 

an There sh3111)e no "isible e'ftissions ca the t)Utside 
.air from the colleetion and processins of 
asbestos containin, waste marerial. eKepI as 
speci fied in JUbfNragraph (0 of this para,rapt\. 

*. For the purpt)Se of this subpua,raph, the term aU asbestos 
cont&1nina wUle .naterials as applied CO de'nolition and reno­
".tion operations covered by subpuasraph (d) of this pua­
Iraph includes only friable Wescos wute and control device 
asbestos waste. 

(Ie) W .. 1Ie dbposal for asbestos mills: The owner or operator of any 
wource covered under the provisions of ,w,p.ra&ta9h Ca) of this 
pancraph 1ha1l meet ~e following s~ 
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proc.ulnl. packqinc. transportlnc. or deposition of any 
&lbescos c:onuininc .., .. te ",ateria! which is leMrated by -..ch 
source. 

2. AU asbestos containinc waste Inateria! NIl be deposited at 
waste dlspowl sites .which .lre operated in ac:c:ordanc:e widl the 
prcrtlsions paragraph m. 

3. Radler ctw1 meet the require·nent of part (Ie) I. of this 
paragraph an owner ~r operator may elec:t to ,neet cne 
following requirelnencs in subparts (Ie) 3. (i) and (ii). or use iln 
.alternative disposal Inethod which has rec:eived prior apprO'lal 
by dle Tec:hnic:al Sec:retary. 

Ci) There shall be no visQle e",issi..ns to the oubide ait 
from dle transfer of c:oncrol dft'ice atbes1Dl -..te ., 
the tailinlS c:onveyor. .xc:ep f as p 1'01 icted in 
subparagraph (f) .)f this paragraph. Such waste Nil be 
subsequently processed either as si,ec:ified in subpart (Ie) 
3. (li) of dlls para"raph or .u spet".ified in part (j)]. of 
this paragraph. 

(ii) .\11 asbestos containing waste Inaterial shall be 
adeqUoltely Inixed with a .atening agent rec:om.nended 
by the .nanuf.~c:turer "f the agent to effec:tiv~ly wet 
dust and tailings, prior to del)osition at a .at.,te disp.,sal 
site. Such alent ,,'\aU'" used ., rec:ommended for the 
l)artic:ulu dust ~1 the , ...... f..:tufer of the &r.enc. 
There shall ')e no d1sc:.\arr.e of "isihw= emissions r.o !he 
outside .lit from the wet tin, operation except .u 
specified in subpara,raph (0 of dlis INr.graph. Wenin, 
may be suspended when the alnbient te nperature at the 
waste disposal site is less than .,.,oC (c. I 'OF). T~e 
alnbient air te·nperature shall be determined by an 
appropriate .neuure:nent method .atidl an ac:curac:y of 
:,IOC (:,l"F) and rec:orded at least at hourly intet"nlJ 
durinl the period tholt the operation of the wettinl 
system Is suspended. Records of suc:h te·nl)erature 
meuure-nenu shaJJ be retained at the sourc:e for ~ 
.ninimuln of two yurs and lnade a"ailable for 
iNpectioft I), 1he Tec:hnia1 Secretary. 

(I) The owner ,,' my inac:ti¥e waste disposal site. wttich was operated 1)1 
-.rces covered under subparagraphs (2) (a), (e), or (h) and where 
abesflnoCOnuininl wUte material produced by such sources was 
deposi1led, shall meet the followin, standatds: . 

1. There shall be no visible e'"islions to the outside air froc" an 
iMc:tive wute dispos;al lite sub;eet to this para, •• excepe 
as prlWided in part (I)'. of dlis potta,t..".. 

Wamin& 111M shall I)a displayed at the entrance, and-alone the 
property line of the site or aJon& the pet'a.fteter of the MCtions 
of _. 'the lite where iUbesros conraininc ' w;aste -:nater~1 was 

I~ 
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depositetf, at intervals Ilf 100 ." (ca. :130 f.) or less, e:occept a! 
, sper.ified in p ... t (I) ,. of this paragraph. ~igns ."allbe postel1 

in such a manner ll,d location th.lt .1 person ;nay easily read 
the leaend. The warn in, signs required by this par:agraph So"all 
conform to the require,"ents o)f 20" lC 14" upright format siil"S 
and this paragraph. The signs sIlall display the following 
legend in the lower panel, with letter ,izes and styles ~f a 
·/isibility at le:ast equal to those sper.Uied in this p .. rt. 

L':.CEND 

Asbestos 'Waste Disposal Site 
00 Not Crute Oust 

Breathing I\stlestos is Hazardous· 
to your Itealth 

I" Sans Serif, Cothic: or 310ck 
)/'" Sans Serif, Cothic: or Block 

14 Point Cothic: 

~pac:ing between lines shall "e at leut equal tl> the heillht of 
the up;!er two lines. 

3. The perirneter oJf tM site shall be fenced in .1 Inanner .ldequate 
to deter ac:cess by the general publir., e'Cc:ept as sper.ified jrl 
part (I) Ia. of this polragraph. 

Ia. Warning signs and fenc:ing are not required wher~ the 
requirernents of subparts (I) ,. (j) )r (ii) of this par:agraph .ue 
tnet, .,r where a natunl barrier adequately deters ac:ceS'S :'y 
the general public. Upon request and supply of approprio1 te 
informatinn, the Technical ~ecreury ,.,iII ti'!tertnine whethl!r it 
fence of a nat'JrOlI :,arrier adequat~ly deters access to the 
aseneral public. . 

,. Rather than meet t:\'! requiretnent of !'art (I) I. of this 
paragraph, a.n owner rnay elect to .neet the requirernen" I,f 
this part or ;nay use an alter!'uuive control -nethod (or 
emissions from ina~ti"e W.lste dispo~1 iites which ha.s 
received prior approval by the Technical "ecretary. 

(j) The asbestos con~ininl waste rnaterlal shall be COIefed 
wi th .tt le;1$t I' centi.neters (ca. 6 inchl!s) at 
eotnpacte:l """..mestcK containing materioll and cover 
of .,eset.ltion shall be grown and .naintained on the area 
adequate t~ pre.,ent exposure of the asbestos­
,~ontaining -.II,lste ,"aterial; O)r 

(ii) The asbestos contolining waste :naterial shaH ~ covered 
wi th at leut 1;1) centimeters (C;t. 2 (eet) of cor"pacted 
non-asbestos-contalnlng material and maintained to 
pre'lent expoSIJre of the asbestos contaia'in, ·",ute; I>r 

(iii) For inolcti·/'! wolste disposal sites for ubestos taUin&s, a 
resinous petrl)leurn-l>ased dust suppression a~ent whid\ 
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effectiv'!ly binds dust and controls wind erosion shall be 
applied. Such agent ~I "e used .15 recom."ende!f for 
the ~rticular ubestos cailinss by the dust suppression 
agent manufacturer. Other equollly eUecti.,e dust sup­
pression .sents .nay be used upon prior apprcwal by the 
Technical Set:retary. roor pU,,?oses of this subp4t't, 
wute crankcase oil is ·,~t considered a dust suppressi"" 
.. sent. 

(a) If .lir .:Ieanins is electeti, u per'nhu!li 1)y subpar.1gr.1ph (2) (f) and 
subpart (2) (d) 'i. (iv), the requirements of this par.1,raph ."'.nt l)1! 
met. 

(b) Fabric fil ter collet.:tlon devices ,"ust be uMd, ucept as noted in 
parasraphs (c) and (d) of this p.lragr.ph. Such de-lices ·nutt be 
operatert at ... pressure drop of no more than' inches water lauge, a, 
.neolsured ar.ross the filt.:r f.bric. The .airflow perlneabill ty .. s 
deter.nined by ASTM metlwd 0717~', must nor eacNd 10 
ft'/rnin/ft2 for woven fabrics or " ttl/min/ttZ for f~lted fib ria, 
e'(cept that '0 tt

'
/min/tt2 for woven and " ftl/min/tt2 (or feltw!ct 

fabrics is allowed for filtering air from asbestos r)re dryer,. l!ach 
square yard of felted fabric :nust weiSh at leut Ita ounces and be olt 
least one-,i"teenth inch thicle throughout. Synthetic fabrics must "Ilt 
contain fill yarn other than dut which is spun. 

(c) If the use of f."ric filten creates a fire or explo,ion haZ.1rd, th __ 
Technical Ser.retary may authr)rize the use of ..,et collectors designed 
to operate with a unit contar.tins enerIY of at I".sst ta~ inches ..,ater 
sause pressure. 

(d) The Technical Secretary ."ay authorize the use of filterins equipment 
other than that described in subparagraphs (b) and (c) of thi" 
paragraph if the owner or operator delnonst~1tes to the Solti"factiull 
of the Technical Secretary th.\t th~ fIIterins of particulate asbestos 
Inateri.l is I!qulvalent to thelt of the described equip.nent. 

(e) "II alr-cleanins equipment c\uthurized by this paragraph must h~ 
properly installed, used, operated, and rnaintained. BypolSS devices 
!MY be used only durinc upset or elTlergency conditions and then only 
for to tone U it t3tces to !hut do"", the opet.1tion &enerating the 
p.&rticulate asbestos rnaterlal. 

(') Reportins. The owner or uperator of an existing source to which this rule Ii 
applicable shall :,efore luly 22, 1976, provide the follo..,in& inform,ulon t.) 
the T echnlcai 5ecre tary; 

(a) A description of the emission control equipment \J\ed for each 
proceSSl 

(b) If .. fabric filter device is used to control emissions, the pressure drop 
across the fabric filter in inches w.ter gauge. 

16 
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If the fabric: filter devic:e utili~es a WOOten fabric:, the .11rflow 
pertneolbility in ft3/mit\lft2; and if the fal,ric: is tyn~tic:. 
indic.ate whether the fill yam is 1pun or ".,t spun. 

If the fabric: liIter d<e'lic:e utili(es .& rf'lltl:-:t fabric:, the denslt, 
in oJz/ytj2. the .nini.num thic:!cness in inch¢l, ~ the J,irfloM 
permubility in h J/minl!t2• 

(c:) For sourc:es subject to subp.u"2graphs (2) (j) and (2) (1d: 

1. .\ brief desc:ription of each process that Generatn ~tos-­
c:ontaining ... aste .nateriolL 

2. T"e ."erage weight of asbestos containing waste mat~rlal 
disposed of, .neilsured in kg/day. 

3. Tlte emission c:oncrol ,nethods used in all stages of waste 
disposaL 

'a. Tlte type of disposal sh~ "r inc:ineratinn tice 1ASed for ultirnate 
disposal. the "".ne of the site operator. and the nalne a,,1f 
lor.'ItiOl'l of the dispos.lI site. 

(d) For sourC:es subject to subparagraph (2) (I): 

1. .\ brief desc:ripcion of th~ site. 

2. The !nethod or ,nethods used to c:o.nply with the stolndard or 
.II terna ti"e to ~ used. 

Such informatio" shall ac:c:olnpany the informatiC'Jn required by rule 
.01 .,f this Chapter. 

U) ~ dispoS31J!!!!. 

(a) In order to be an ac:c:eptable the far disposal of asbestos eontainin& 
waste .nateriolls under subparagraphs (2) (j) and (k), an al:ti.,e .vaste 
disposal si te ",,,11 lneet r:\~ require.nenc.'\ of 1hls Ride. 

(I) There shall ,,~ no 'fi~1e eonissions 110 lite outsiIW air from any ac:ti.,~ 
.. ute dispaS&! she where asbescos c:ontaining w.&Ste .nacerial Ms 
been *posited, e,c:ept .s provided in sublNragraph (f) of this 
parqraph. 

ec:) Waming signs shall fH displayed at all e!1tranc:es, and along the 
property at all entrances, and along the property· line of the site or 
along the perimeter of the sections of the site .where asbescos 
c:ontaining wute materioll is d~sited •• t intet'/als of 100 m (ea. 31:) 
ft.) or less exc:ept as spec:ified in subparagraph (e) of this parqraph. 
Signs If\all be posted in u:h a manner and location that a ;tenon may 
easUy read the leaend. The warning signs requi~ by this 
!Ubp&raaraph So'YlI c:onforln r.o the reqWretnenu of 20- x 1'- upright 
forma t siS'" and 1h1s Mparasraph. . The sisns thall display the 
following 'eaend in the lower panel, with ·the tetter sizes and styles of 
& .,isibilltr at least equIIl to those specified in chis Upuagraph. 

17 
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::;GEND 

Asbestos Waste nispoNI She 
00 Not Cr~.te Oust 
Breathing .\sbesros 

is liuardous to Your Health 
"o~tioJn 

I" Sans Serif, Cothic or Block 
3/ ... Sans Serif, Gothic or Blode 

I' %Joint Cothic 

~pacing between lines sh~1I I): at least equal co the heisht of the 
upper \)f the t..,o Iint:s. 

(d) The perimeter of the disptHill si te Nil I)e fenced in order. 
adequ.ately deter access to me: General pubUc n:c'=P' .as tped6elf ill 
sulJparagraph (e) of this p.ar"gr.Jph. 

(el "aming SiC'1S oInd fenCing are not r~quired ..,here the require.nenu .,f 
part «() I. of this para~r.1ph .lre .net, .:Ir where a naClJrai "arrier 
adequately deters access t" the general pul)Ii.:. Upon request .. "d 
supply of appropriate infor'noltiQn, the Technic.11 Secrtttary .. ill 
decer,nine 'lfhether a fence or " natllral Iwrrier ~dequately decers 
access to the seneral puhlir_ 

I. Rather than meet the require.nent of subparagraph (b) of this 
parasraph, an o..",er or operator tnay ~Iect to .neet the 
require.nenu of p&rts «() 2. or «() 1. 01 "'is paragraph, or tnay 
use an alternative control .nethod for e:nissions from acti.,c 
"'asCe disposal sit~ .... ic:h has received prior apptOllall)y the 
Technical Sec:retary. 

2. A t the end of each opera tin, day, or ~t le.lst ·once every 24-
hour period while the site is in continuous operation, the :15-
bestos.-containing ..,.lste .naterial which ..,as deposite~ at the 
"te during the operating day or previous 2'-hour period Nil 
I,. covered ..,ith at 1~·J.st I' centimete" (ca. , inches) of com­
p&c:ted ~tos-containin, .n&teriaL 

3. At the end of each opera tin, day, or at least once every 2'­
hour period while the cthposal site is in continuous operation, 
CfIe &sbeslDl-COn~ini"l waste Inaceria! .... ich ..,u depolitiIM £t 
the "ce during the I3per.uing day or preoriOUl l-..f\our peri.Jd 
C\aU I)e covered ..,ith a resinous or petroleum~ dust 
suppression alent which effectively binds dust and concrol. 
wind erosion. ~lJch agent shall be used as recommended for 
the ~ticubr cl\ast by the dust suppression .,ent 
manufacturer. Other equally ~ffective dust suppressi\)ft a,e:"lts 
tnay I)e used upon prior tlpprOllal by the Technial Sec:nnary. 
For purposes of thil p.art, '''U1III cr&nlccue oil is ~~t considered 
a dust tupp"ellion .. eft&. 

Authorltyl T.c:.A.., Section '3-2'-lO' and _-'-~2. Adlftinislr~~ His~. 
OriI~.R;UIe .·fUed. luuaty lOt l,77; ef.fe\:tive February 9.1971 •• \meuded: filed 
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RULEMAKING HEARING RULES 

OF 

TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION 

BUREAU OF ENVIP.ONMENT 

DIVISION OF AIR POLLUTION CONTROL 

CHAPTER 1200-3-11 

HAZARDOUS AIR CONTAMINANTS 

AMENDMENT 

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

1200-3-11-.02 ASBESTOS 

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

\ 

1200-3-11-:02(1) De finitions. 

I.' 1 terms 1:hclt: a,,=,e used !." this rule and are not defined below are given the 
same meaning as provided in Chapt:er 1200-3-2 DEFINITIONS. 

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

(b) "Adequately wet" means sufficientl" 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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(d) "Asbestos-containing material" (ACM) means asbestos or any aabeatoB 
containing material, whicti contains more than 1 percent asbeatoa a8 
determined using 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 
CYR. 

(e) "Asbestos-containing waste materials" means mill tailing. or any waste 
that contains commercial asbestos and is generated by a source subject 
to the provisions of this (subpart). This term includes filters from 
control devices, friable asbestos waste material, and bags or other 
similar packaging contaminated with commercial asbestos. Aa 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) "AsbestoB mill" means any facility engaged in converting, or in any 
intermediate step in converting, a,sbestos ore into commercial asbeetoB. 
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 
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 Microscopy, as contained in the 7-1-91 
Edition o'f the CFR. 

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

Ck) ·Commercial asbestos" means any material containing asbestos that is 
extracted from ore and has value because of its aabestoa 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) wDemolition W means the wrecking or taking out of any load-supporting 
structural member of a facility together with any related handling 
operations or the intentional burning of any facility. 

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

(0) "'Fabricating" means any processing (e.g., cutting, sawing, drilling) of 
a manufactured product that contains commercial asbestos, with the 
exception of processing at temporary sites (field fabricating) for the 
construction or restoration of facilities. In the case of fricti;on 
products, fabricating includes bonding, debonding, grinding, sawing, 
drilling, or other similar operations performed as part of fabricating • . 

(p) -Facility· means any institutional, commercial, public, industrial, or 
residential structure, installation, or building (including any 
structure, installation, or building containing condominiums or 
individual dwelling units operated - as a residential cooperative, but 
excluding residential buildings having four or fewer dwelling units); 
any ship;- and any active or inactive waste disposal site. For purposes 
of this definition, any building, structure, or installation that 
contains a loft used as a dwelling is not considered a residential 
structure, installation, or building. Any structure, installation or 
building that was previously subject to this (subpart) is not excluded, 
regardless of its current use or function. 

\ 

(q) "'Facrlity com~onent" means any part of a facility including equipment. 

(r) "Friable asbestos material" means any materia~ containing more than 1 
percent asbestos as datermined using the method specified in Appendix A, 
Subpart F, 40 CFR Part 763, aection 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.aure. If the 
asbestos content is less than 10 percent as determined -by a method other 
than point counting by polarized light microscopy (PLK), verify the 
asbestos content by point -counting using PLK. 

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

(t) "'Glove bag" means a sealed compartment with attached inner gloves used 
for the handling of asbestos-containing materials. Properly installed 
and used, glove bags provide a- small work area enclosure ty.pically us_ed 
for small-scale asbestos stripping operations. Information on glove-bag 
installation, equipment and supplies, and work practices is contained in 
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the Occupational Safety and Health Administration's (OSHA's) final rule 
on occupational exposure to asbestos (Appendix G to 29 CFR 1926.58, as 
contained in the 7-1-91 Edition of the CFR). 

(u) "Grinding" means to reduce to powder or small fragments and includes 
mechanical chipping or drilling. 

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

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

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

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

(z) -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~fa'cturilJg" 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 combination into a product. 
Chlorine production is considered a part of manufacturing. 

(bb) "Natural barrier" means a natural object that effectively precludes or 
deters access. Natural barriers include physical 9bstacles such as 
cliffs, lakes or other large bodies of water, deep and wide ravines, and 
mountains. Remoteness by itself is not a natural barrier. 

CCc) "Nonfriable asbestos material" means any material containing more than 1 
percent asbestos by area a8 determined by the method spec if ied in 
Appendix A, Subpart F, 40 CFR Part 763 section 1, Polarized Light 
Microscopy, as contained in the 7-1-91 Edition of the CFR, that, when 
dry, cannot be crumbled, pulverized, or reduced to POWder by hand 
pressure. 
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(dd) "Nonscheduled renovation "operatibn" means a renovation operation 
necessitated by the routine failure of equipment, which is expected to 
occur within a given period based on past operating experience, but for 
which an exact date cannot be predicted • 

. (ee) "owner or operator of a demolition or renovation activity· me.&lUl any 
person who owns, leases, operates, controls, or supervises the facility 
being demolished or renovated or any person who owns, leases, operates, 
controls, or supervises ~he demoliticn or renovation operation, or 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. 

ehh) "Planned renovation operations" means a renovation operation, or a 
number of such operations, in which some RACH 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 matf!rial (RACH)" means (a) Friable 
asbestos material, (b) Catagory I nonfriable ACH that has become 
friable, (c) Catagory I nonfriable ACM that will be or has been 
subjected to sanding, grinding, cutting, or abrading, or (d) Catagory II 
nonfriable ACH that has a high prohability of becoming or has become 
crumbled, pulverized, or reduced to powder by the forces expected to act . 
on the material in the course of the demolition or renovation operations 
reguljitel:1 by this subpart. 

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

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

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

(mm) "Roadways" means surfaces on ' which vehicles travel. This term includes 
public and private highways, roads I streets, parking areas, and 
driveways. 
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(nn) ' "Strip" means to take off RACK from any part of a facility or facility 
components. 

(00) "Structural member" means any load supporting member of a facility, 8uch 
as beams and load supporting walls; or any nonload supporting member, 
such as ceilings and nonload-supporting ·walI8. 

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

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

err) "Waste shipment record" means the shipping document, required t 'o be 
originated and signed by the waste generator, used to track and 
substantiate the disposition of asbestos-containing waste material. 

(ss I "Working day" means Monday through Friday and includes holi~ays 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 
visible1emissions to the outside air from that asbestos mill, including 
fugitive sou~ces, 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 .sbeE-tos mill ahall meet the following 
requirements: 

(i) Monitor each potential .ource of asbestos emis.ions from any part 
of the mill facility, including air cleaning device., process. 
equipment, and buildings that house equipment for material 
processing and handling, at least once each day, during daylight 
hours, for visible emissions to the outside air during periods of 
ope~ation. The monitoring shall be by visual observation of at 
least 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 8ignal 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 baais according to this subpart, submit to 
the Technical Secretary, and revise aa necessary, a ;"ritten 
maintenance plan to include, at a minimum, the followingl 

(I) Maintenance schedule. 

(II) Recordkeeping plan. 

(iii) Maintain records of the results of visible emissions ~onitoring 

and control device inspections using the forms shown in Figures 1 
and 2 and include the following: 

(I) Date and time of each inspection. 

(II) Presence or absence of visible emissions. 

(III) Condition of fabric filters, including presence of an~ 

tears, holes, and abrasions. 

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

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

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

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

~required under this section. 

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

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

Quarterly reports shall be postmarked by the 30th day following the end 
of the calendar quarter. 

1200-3-11-.02(2) (b) Standard for roadways. 

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

1 It is a temporary roadway on an area of asbestos ore deposits (asbestos 
mine): or 
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2 It is a temporary roadway at an active asbestos mill aite and is 
encapsulated with a resinous or bituminous binder. The encapsulated 
road Burface muat be maintained at a minimum frequency of once Per year 
to prevent dust emissions; or 

3 It is encapsulated in asphalt concrete meeting the apecifi~ationa 

contained in Section 401 of Standard Specifications for Construction of 
Roads and Bridges on Federal Highway projects, FP-85, 1985, ar 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. 

(ix) The manufacture of chlorine utilizing asbestos diaphragm 
technology. 

(x) The manufacture of shotgun shell wads. 

(xi) The manufacture of asphalt concrete. 

2 Standard. Each owner or operator of the manufacturing operations to 
which this subparagraph (2)(c) 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 emis.iona 
f:om these operations containing particulate asbestos material 
before they escape to, or are vented ta, the outside air. 
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(lli) Monitor each potential source of asbestoB emissions trom any part 
of the manufacturing facility, including air cleaning clev ices, 
process equipment, and buildings housing material proces~ing and 
handling equipment, at leaat once each day during daylig~t hours 
for visible emisaions to the outside air during periods of 
operation. The monitoring shall be by visual observation of at 
least 15 seconds duration per source of emissiona. 

(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: 

(1) 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 this subparagraph (2)(c). 

(vii) Retain a copy of all monitoring and inspection recorda for at 
least 2 years. 
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(viii) Submit quarterly a copy of the visible emission monitoring records 
to the Technical Secretary if visible emiasiona 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 
ACK. 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 RACK 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 RACK 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 metr.r (3S cubic feet) of facility 
components where the length or area could not be measured 
previously. 

(ii) In a facility being demolished, only the notification requirements 
of .subparts 2(i), (il), (iii)(I) and (IV), and (iv)(I) through 

_ (VII) and (iv)(IX) and (XVI) of this subparagraph apply, if the 
amount of RACK 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 foacility 
components where the length or area could not be measured 
previously, or there is no asbestos. 

(iii) If the facility is being demolished under an order of a State or 
local government agency, .j.ssued 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 renovat ion operation, all the 

any ind i v idua 1 
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 

(1) At least 80 linear meters (260 linear feet) on pipe. or at 
°least IS. square meters (160 square feet) on other facility 
components, or 

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

(III) To determine whether subpart 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 stripped as a 
result of the sudden, unexpected event that necessitated the 
renovation. 

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

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

t 

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

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

(iii) Postmark or deliver the notice as follows: 

(I) At least 10 working days before aab.atos st.ripping or 
removal work 'or any other activity begins (s~ch as aite 
preparation that would break 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 
this subparagraph. If the operation is as described in 
subpart l(ii) of this su~paragraph, notifica~ion is required 
10 working days before 'do~olition begins. 0 
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(II) At least 10 working days before the end of the calendar year 
preceding the year for which notice is being given for 
renovations described in item 1(iv)(III) of this 
subparagraph. 

(III) As early as possible before, but not later than, the 
following working day if the operation is a demolition 
ordered according to subpart l(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 op£ration, 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 date contained in the notice, 

A Notify Technical secretary of the new start date 
by telephone as soon as possible 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. 

B For demolitions covered by subpart 1(ii) of this 
subparagraph, provide the Technical Secretary 
with written notice of a new start date 'at least 
10 working days ' before . commencement of 
demolition. Deiivery of updated notice by U.S. 
Postal Service, commercial delivery service, or 
hand delivel"y 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 name and 
floor or room number, if appropriate), street address, city, 
county, and state, of the facility being demolished or 
renovated. Description of the facility or affected part of 
the facility including the size (square meters [square feet) 
and number of floors), age, and present and prior use of the 
facility. 

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

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

(VIII) Scheduled starting and completion dates of asbestos removal 
work (or any other activity, such as aite preparation that 
would break up, dislodge, or similarly diaturb aabestos 
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 
subparagraph. Alap 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 method(s) to be employed, including demolition 
or renovation techniques to be used and description of 
affected facility components. 

(XI> Description of work practices and engineering controls to be 
used to comply with the requirements of this subpart, 
including asbestos remo·"al and wa.te-handling emis.ion 
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 1 (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 peraon trained as required by 
subpart 3 (viii) of this subparagraph will 8uporvie8 the 
stripping and removal described by this notification. 

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

(v) The information required in subpart 2(iv) of thh 'subparagraph 
must be reported using the form shown in Figure 3. 

3 Procedures for asbestos emiasion control. Each owner or operator of a 
demolition or renovation activity ' to 'whom this 8\.1bparagraph 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, dislodge, or 
similarly disturb the material or preclude access to the material 
for subsequent removal. RACK need not be removed before 
demolition if: 

(I) It i8 Category I nonfr iable ACK that i8 not in poor 
condition and i. not friable. 

(II) It is on a facility component that is encased in concrete or 
other similarly hard material and is adequately wet whenever 
exposed during demolition; or 

(III) It was not accessible for testing and was, therefore, not 
discovered until after demolition began and, as a result of 
the demolition, the material cannot be safely removed. . If 
not removed for safety reasons, the exposed 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 nQnfriable 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 
~perations; and 

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

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 dama:ge 
equipment 'or present a safety hazard; and ' 

II The owner or operator uses one of the fo'llowing 
emission control methods: 
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A A local exhauat ventilation and collection 
system designed and operated to capt\&re the 
particulate nabeatoa material produced by the 
atripping and removal of the asbestoB material •• 
The system must exhibit no visible emi.aions to 
the outside air or be deBigned and operated in 
accordance with the requirements in 1200-3-11-
.02(3). 

B A glove-bag .ystem designed and operated to 
contain the particulate asbestoB material 
produced by the stripping of the asbestos 
materials. 

C Leak-tight wrapping to contain all RACK prior to 
dismantlement. 

(II) In renovation operations where wetting would result in 
equipment damage or a safety hazard, and the methods allowed 
in item 3(iii) (I) of this subparagraph cannot be used, 
another method may be used after obtaining written approval 
from the Technical secretary after his consultation with the 
EPA Regional Administrator, based upon a determination that 
it is equivalent to wetting in controlling emissions or to 
the methods allowed in item 3(iii)(I) of this subparagraph. 

(III) A copy of the Technical Secretary's written approval shall 
be kept at the worksite and made available for inspection. 

\ 
(iv)~ After a facility component covered, coated, or containing RACK has 

been taken out of the facility as a unit or in sections pursuant 
to .subpart 3(ii) of thh subparagraph, it shall be stripped or 
contained in leak-tight wrapping, except as described in 
subpart 3(v) of this SUbparagraph. If stripped, either: 

(I) Adequately wet the RACK during .tripping~ 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 deaigned and 
operated in accordance with the requirementa in 1200-3-11-
.02(3). 

(v) For large facility components such as reactor vess·ela, large 
tanks, and ateam generators, but not beama (which must be handled 
in accordance with subpart 3(ii), (iii), and (iv) of this 
subparagraph), the RACK is not required to be stripped. if the 
following requirements are met: 
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(I) The component is removed, transported, stored, disposed of, 
or reused without disturbing or damaging the RACH. 

(II) The component is encased in a leak-tight wrapping. 

(III) The leak-tight wrapping is labeled according to 1200-3-11-
.02(2)(k)4(i) (I), (II), and (III) during all loading and 
unloading operations and during storage. 

(vi) For all !tACH, 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 grC?und and floor, not 
dropping, throwing, sliding, or otherwise damaging or 
disturbing the material. 

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

(IV) RACH contained in leak-tight wrapping that has been removed 
in accordance with subpart 3(iv) and 3(iii)(I) II C of this 
subparagraph need not be wetted. 

(vii) WhE;ln 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 shall remove facility components 
containing, coated, or covered with !tACH as units or in 
sections to the maximum extent possible. 

(III) During periods when wetting operations are suspended due to 
freezing temperatures, the owner or operator must record the 
temperature in the area contai~ing the facility components 
at the beginning, 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» site. The owner qr operator shall 
retain the temperature records for at least 2 years. 

(viii) No RACH shall be stripped, removed, or otherwise handled or 
disturbed at a facility regulated by thi8 8ubparagraph unles8 at 
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least one on-site representative, such as a foreman or management­
level person or other authorized representative, trained in the 
provisions of this regulation end the means of complying with them 
is present. Every 2 years, the trained on-site individual ahall 
receive refresher training in the provisions of this regulation. 
The required training ahall include as a minimum: applicability; 
notifications; material identification; control procedures· for 
removals, including, at least, wetting, local exhaust ventilation, 
negative pressure enclosures, glove-bag procedures, and High 
Efficiency Particulate Air (HEPA) filters; waste disposal work 
practices; reporting and recordkeeping; and asbestos hazarda 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(ii1) of this subparagraph, 
adequately wet the portion of the facility that contains RACM 
during the wrecking operation. 

(x) If a facility is demolished by intentional burning, all RACM 
including Category ·1 and Category II nonfriable ACM must be 
removed in accordance with this rule before burning. 

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

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

1 For spray-on application on buildings, structures, pipes, and conduits, 
do not use material containing nlore 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 
subpar agr.aph. 

2 For spray-on application of materials that contain more than 1 percent 
asbestos as determined using method specified in Appendix A, Subpart 
F, 40 CFR Part 763, section 1, Polarized Light Microscopy, as contained 
in the 7-1-91 Edition of the CFR, on equipment and machinery, except as 
provided in part 3 of this subparagraph: 

(i) Notify the Technical .Secretary at leapt 20 days before beginning 
the spraying operation. Include the following information in the 
notice: 

(I) Name and address of ownor or o~rator. 

(II) Location of spraying operation. 

(III) Procedures to be followed to meet the requirements . of this 
subparagraph. 
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(ii) Discharge no visible emissions to the outside air from spray-on 
application ot the asbestos-containing material or use the methods 
specified by 1200-3.;..11-.02 (3) to clean emissions cOntaining 
particulate asbestos material before they escape to, or are vented 
to, the outside air. 

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

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

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

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

1200-3-11-.02(2) (h) Standard for fabricating. 

1 ~pplicability. 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) Tme fabrication of cement or silicate board for ventilation hoods: 
ovens; electrical panels; laboratory furniture, bulkheads, 
partitions, and ceilings for marine construction; and flow control 
devices for the molten metal industry. 

2 $tandard. Each owner or operator of any of the fabricating operations 
to which this subparagraph applies shall either: 

(i) Discharge no visible emissiona to the outside air from any of the 
operations OJ: 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 outBide air. 

(iii) Monitor each potential source of asbestos emissions from any p a rt 
of the fabricating facility, . including air cleaning devices, 
process equipment, and buildings that house equipment for material 
processing and handling, at least once each day, during daylight 
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hours, for visible emissions to the outside air during periods of 
operation. The monitoring ·ehall be by visual observation of at 
least 15 seconds duration per source of emissions. 

(1v) 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 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 bueiness 
hours for inspection by the Technical Secretary, all records 
required under this subparagraph. 

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

(viii) Submit quarterly a copy of the 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 spray-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 specified in 
subparts l(i) through (iv) of this subparagraph. 

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

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

(II ) 

(III) 

(IV) 

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

After wetting, seal all asbestos-containing waste material 
in leak-tight containers while wet; or, for materials that 
will not fit into containers without additional breaking, 
put materials into leak-tight wrapping; and 

Label the containers or wrapped materials .pecified 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 Heal th 
Administration (OSHA) under 29 CFR 1910.1001(j) (2) or 
1926.58 (k) (2) (Hi), as contained in the 7-1-91 Edition of 
the CFR. The labels. shall be printed in letters of 
sufficient size ~nd contrast 80 as to be readily. visible and 
legible. 

, 
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(V) For asbestos-containing waste material to be transported off 
the facility site, label containers or wrapped material. 
with the name of the waste generator and the location at 
which the waste was generated. 

(ii) Process asbestos-containing waste material into nonfriable forms 
as follows: 

(I) Form all asbestos-containing waste material into nonfriable 
pellets or other shapes; 

(II) Discharge no visible emissions to the outside air from 
collection and processing 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. 

(iii) For facilities demolished where the RACM is not removed pri~r t~ 
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 subp~ragraph do not have to be sealed in 
leak-tight containers or wrapping but may be transported and 
disposed of in bulk. 

(iv) Use an alternative emission control and waste treatment method 
that has received prior approval by the Administrator of the EPA 
and the Technical Secretary according to the procedure described 
in 120Q-3-1l-.02(2)(k)3(ii). 

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

2 All asbestos-containing waste material shall be deposited a8 soon 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 nonasbestos (asbestos-free) material according 
to the provisions of 1206-3-11-.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 80 that the signs are visible. 
The markings must conform to the requirements of 120q-3-11-
.02(2)(k)4(i)(I), (II), and, (III). 

4 For all asbestos-containing waate material transported off the facility 
aite: 

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

!VIII) A ,.certification that the contents of this consi;nment 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 ahipment record, described in 
subpart 4(i) of this 8ubparagraph, to the disposal site owners or 
operators at the same time as the asbestos-containing waste 
material is delivered to the disposal aite. 

(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 3S 
days of the date the waste was accepted by the in it ia 1 
transporter, contact the transporter and/or the owner 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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(iv) Report in writing to the local or State office responsible for 
administering the asbestos NESHAP program for the waste generator 
if a copy of the waste shipment record, signed by the owner or 
operator of the designated waste treatment or disposal site, is 
not received by the waste generator within 4S 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 was~e shipment record signed by the owner or operator of the 
designated waste disposal site, for at least 2 years. 

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

1200-3-11-.02(2)(k) Standard for waste disposal for asbestos mills. 

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

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

2 Disc!large no ,.visible emissions to the outside air from the transfer of 
control device asbestos waste to the tailings conveyor, or use the 
methods speCified by 1200-3-11-.02 (3) to clean emissions containing 
particulate asbestos material before they escape to, or are vented t?, 
the outside air. Dispose of the asbestos w~ste from control devices in 
accordance with 1200-3-11-.02(2) (j)l or part 3 of this subparagraph; and 

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

(i) Use a wetting agent as follows: 

eI) Adequately mix all aSbestos-containing waste material with a 
wetting agent recommended by the manufactu~.r of the agent 
to effectively wet dust and tailings, before depositing the 
material at a waste disposal site. Use the agent as 
recommended for the particular dust by the manufacturer of 
the agent. 
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Discharge no visible emissions to the outside air from the 
wetting operation or use the methods specified by 1200-3-11-
.02 (3) to clean emissions containing particulate asbestos 
material before they escape to, or are vented to, the 
outside air. 

Wetting may be suspended when the ambient temperature at the 
waste disposal site is less than -9.5 0c (15 OF), as 
determined by an appropriate measurement method with an 
accuracy of ~ 1 0c (~ 2 OF). During periods when wetting 
operations are suspended, the temperature must be recorded 
at least at hourly intervals, and records must be retained 
for at least 2 years in a form suitable for inspection. 

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

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

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

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

The alternative method 'Will not result in increased water 
pollution, land pollution, or occupational hazards. 

4 When waste i9 transported by vehicle to a disp08al site: . 

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

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

(II) Conform to the requirements for 51 cm x 36 cm (20 in x 14 
in) upright format signs specified in 29 CFR 1910.145(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 
DANGE,R 

ASBESTOS DUST HAZARD 
CANCER AND LUNC DISEASE HAZARD 

Authorized Personnel Only 
Notation 
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2.S em (1 inch) Sans Serif, Gothic or Block 
2.S cm (1 inch) Sans Serif, Cothic or Block 

1.9 cm (3/4 inch) Sans Serif, Cothic 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. 

eU) For off-site disposal, provide a copy of the waste shipment 
record, described in part S(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 loca 1 or State agency 
responsible for administering the asbestos NESHAP program. 

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

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

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

(VI) The date transported. 

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

(VIII) A certification that the contents of this consignment are 
fully and accurately described by proper shipping name and 
are classified, packed r ~arked, and labeled, and are in all 
respects in proper ·condition for transport by highway 
according to applicable international and gov,ernmen t 
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, 8igned by the owner or operator of the 
designated waste disposal site is not received by the waste 
generator within 45 days of the date the waste was accepted by the 
initial transporter. Include in the report the following 
information: 

(I) A copy of the waste .hi~nent record for which a confirmation 
of delivery was not received, and 

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

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

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

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

inactive waste disposal sites for 
and manufacturing and fabricating 

Each owner or operator of any inactive waste disposal site that was operated 
by sources covered under 1200-3-ll-.02(2){a), 1200-3-11-.02(2) (c), or 1200-3-
11-.02(2) (h) and received deposits of aRbestos-containing waste material 
generated by the sources, shall: 

1 Comply with one of the following: 

(i) Either discharge nO'visable emissions to the outside air from an 
inactive waste disposal site 8ubject to this subparagraph; or 

(ii) Cover the asbestos-containing waste material with at least 15 
centimeters (6 inches) of compacted nona8bestos-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 area8 where vegetation would be .difficult ~o 
maintain, at least 8 additional centimeters (3 inches) of well­
graded, nonasbestos crushed reck may be placed on top of the final 
cover instead of vegetation and maintained to prevent emissions; 
or 
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(iii) Cover the asbestos containing waste material with at least 60 
centimeters (2 feet) of compacted nonasbestos-containing material, 
and '!'aintain it to prevent exposure of the asbestos-colltaining 
waste; or 

(iv) For inactive waste disposal sites for asbestoa tailings, a 
resinous or petroleum-based dust suppression agent that 
effectively binds dust to control surface air emiaaions may be 
used instead of the methods in subparts l(i), (ii), and (iii) of 
this subparagraph. Use the agent in the manner and frequency 
recommended (for the particular asbestos tailings) by the 
manufacturer of the dust suppression agent to achieve and maintain 
dust control. Obtain prior written approval of the Technical 
Secretary to use other equally effective dust suppression agents. 
For purposes of this subparagraph, any used, spent, or other waste 
oil is not considered a dust suppression agent. 

2 Unless a natural barrier adequately deters access by the general public, 
install and maintain warning signs and fencing as follows, or comply 
with subparts l(ii) or 1 (iii) of this subparagraph. 

(i) Display warning signs at all entrances and at intervals of 100 m 
(328 feet) or less along the property line of the site or along 
the perimeter of the sections of the site where asbestos­
containing waste material was deposited. The warning signs must: 

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

~ (tI) Conform to the requirements for 51 cm x 36 cm (20" x 14") 
upright format signs specified in 29 CFR 1910.145 (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 visabi1ity at least equal to those 
specified in this 8ubparagrcph. 

Legend 

Asbestos Waste Disposal 
Station 

Do Not Create Dust 

Breathing Asbestos is 
Hazardous to Your Health 

Notation 

2.5 em (1 inch) Sans Serif, 
Gothic or Block 

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

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

(ii) Fence the perimeter of the site in a manner adequate to deter 
access by the general public. 

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

3 The owner or operator may u.e 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 dispo~al site under this 
subparagraph, and follow the procedures specified in the notification. 
If the excavation will begin on a date other than the one contained in 
the original notice, notice of the new start date must be provided to 
the Technical Secretary at least 10 working days before the excavation 
begins and in no event shall excavation begin earlier than the date 
specified in the original notification. Include the following 
information in the notice: 

(i) Scheduled starting and completion dates. 

(ii) ,Reason ~or disturbing the waste. 

(iii) Procedures to be used to control emission~ during the excavation, 
storage, transport, and ultimate disposal of the excavated 
asbestos-containing waste 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. 

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

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

(iii) Tbe Bite is subject to 40 CFR 61 Subpart H, as contained in the 7-
1-91 Edition of the CFR. 

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

(a) The owner or operator who uses air cleaning, as specified in 1200-3-11-
.02 (2) (a) 1, 1200-3-11-.02 (2) (c)2 (ii), 1200-3-11-.02 (2) (d) 3 (iii) (I) IIA, 
1200-3-11-.02(2) (d)3(iv) (II), 1200-3'-11-.02(2) (e)2(ii), 1200-3-11-
.02(2)(h)2(ii), 1200-3-11-.02(2)(k)2, 1200-3-11-.02(2)(k)3(i)(II), 1200-
3-11-.02(2)(j)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) Operating the fabric filter collection devices at a pressure 
drop of no more than .995 kilopascal (4 inches water gage), 
as measured across the filter fabric; and 

(ii) Ensuring that the airflow permeability, as determined by 
ASTM Method D737-75, does not exceed 9 m3/min/m2 (30 
f t 3/min/ft2) for woven fabrics or 11 m3/min/m2 (35 
ft 3/min/ft2 ) for felted fabrics, except that 12 m3/min/m2 

(40 f t 3/min/ft2) for woven and 14 m3/min/m2 (45 f t 3/min/ft2) 
for felted fabrics is allowed for filtering air from 
asbestos ore dryers; and 

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

(iv) Avo~ding 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.s devices may be used 
only during upset or emergency conditions and then only for .0 
long as it takes to shut down the operation generating the 
particulate asbestos material. 

3. For fabric filter collection device. installed. after 
January 10, 1989, provide for easy inspection for faulty bags. 

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

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

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

1200-3-11~.02(4) Reporting. 

(a) Any new source to which this paragraph applies (with the exception of 
sources subject to 1200-3-11-.02(2)(b), 1200-3-11-.02(2)(e), and 1200-3-
11-.02(2)(i», which has an initial 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 delivered, within 90 days of the initial 
startup date. Any owner or operator of an existing source shall provide 
the following information to the Technical Secretary within 90 days of 
the effective date of this subpart unless the" owner or operator of the 
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 (ft 3/min/ft2) if the 
fabric filter device uses a woven fabric, and, if the fabric 
is synthetic, whether the fill yarn is spun or not spun, and 

If the fabric filter dt!vice uses a felted fabric, the 
density in g/m2 .(Oz/yd2 ), the minimum thickness 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 asbeato.­
containing waste material, and 

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

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

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

5.' For sources subject to 1200-3-11-.02(2)(1) and 1200-3-ll-.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. 

Cb) The information required by subparagraph (a) of this paragraph must 
accompany the "information required by Appendix A to 40 CFR CH.1 (7-1-91 
Edition). Active waste disposal sites subject to 1200-3-11-.02(5) shall 
also comply with this provision. Roadways, demolition and renovation, 
spraying, and insulating materials a=e exempted from the requirements of 
reportin9 the information required by Appendix A to 40 CFR CH.l (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-l1-.02(2)(j), or 1200-3-11-.02(6) shall meet the 
requirement. of this paragraph: 

Ca) • Either there must be no visible emissions to the outside air from any 
active waste disposal site where asbestos-containing waBte material has 
been deposited, or the requirements of subparagraph (C) or Cd) 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 su,?paragraph (C), part 1 of this 
paragraph must be met. . 
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1. Warning signs must be displayed at all entrances and at intervals 
of 100 m (328 feet) or less along the property line of the site or 
along the perimeter of the sections of the site where allbeBtoll­
containing waste material is d&posited. The warning signs must: 

(i) Be posted in such a manner and location that a person can 
easily read the legend; and 

(ii) Conform to the requirements for 51 cm x 36 cm (20" x 14") 
upright format signs specified 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 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 linea must be at least equal to the 
height of the upper of the two linea. 

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

3. Upon request and supply of appropriate information, the Technical 
Secretary will determine whether a fence or i:latura1 barrier 
adequately deters access by th~ general pub~ic. 

(c) Rather than meet the no visible emission requirement of subparagraph (a) 
of this paragraph, at the end of each operating day, or at .1east once 
every 24-hour period while the site ia in continuous operation, the 
asbestos-containing wast~ material that has been deposited at the site 
during the operating day or previous 24-hour period ahal1: 

1. Be covered with at least 15 centimeters (6 inches) o'f compacted 
nonasbestos-containing material, or 
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2. Be covered with a resinous or petroleum-based' dust suppression 
agent that effectively binds dust and controls wind erosion. Such 
an agent shall be uBed in the manner and frequency recommended for 
the particular dUBt 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 thia paragraph, any used, 
spent, or other waste oil is not considered a dust suppression 
agent. 

(d) ~ather than meet the no visible emission requirement of subparagraph (a) 
of this paragraph, use an alternative emissions control method that has 
received prior written approval by the Administrator of the EPA and the 
Technical secretary according to the procedures described in 1200-3-11-
.02 (2) (k) 3 (ii) • 

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

1. 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, address, and telephone number of the 
transporter(s). 

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

, (iv) The presence of improperly enclosed or uncovered waste, or 
any asbestos-containing waste· material not sealed in leak­
tight containers. Report in writing to the Technical 
secretary by the lol·lowing working day, the presence of a 
significant amount of improperly enclosed or uncovered waste. 
Submit a copy Qf the waste shipment record along with the 
report. 

(v) The date of receipt. 

2. As soon as possible and no longer than 30 daye 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 quantiey actually 
received, attempt to reconcile the discrepancy with the waste 
generator. If the discrepancy is not resolved within lS days 
after receiving the waste, immp.diately report it in writin~ 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 thia 
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. 

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

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

(!) 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 ·..rriting at least 45 days prior to 
excavating or otherwise disturbing any asbestos-containing waste 
material that has been deposited at a waste disposal site and is covered. 
If the excavation will begin on a date other than the one contained in 
the original notice, notice of the new start date must be provided to 
the Technical Secretary at least 10 working days before excavation 
begins and in no event shall excavation begin earlier than the date 
specified in the original notification. Include the following . 
informat~~n in the notice: 

1. Scheduled starting and completion dates. 

2. Reason for disturbing the waste. 

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

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

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

Each owner or operator of an operation that converts RACH ' and asbestos­
containing waste material into nonasbeetos (asbestos-free) material shall: 
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. 
(a, Obtain the prior written approval of the Administrator of the EPA and 

the Technical Secretary to construct the facility. To obtain approval, 
the owner or operator shc.ll provide the Technical Secretary with the 
following informationa 

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 
, material, 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 tho 
full range of materials that will be encountered in actual 
operation of the process, 

2. Results of analyses, using polarized light microscopy, that 
document the a.bestos content of the waste. processed. 

3. Results of analyses, using transmission electron microscopy, that" 
document that the output materials are free of asbestos. samples 
for analysis are to be collected a. 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 parameter:s, such · aa temperature and 
residence time, defining the full range over which the process is 
expected to operate to produce nonasbestos (asbestoB-free) 
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materials. 
which the 
materials. 

Specify the limits for each operating parameter within 
process will produce nonasbeatos (aabeatos-fre.) 

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

2. Monitor input materials to ensure that they are consistent with 
the test feed materials described during start-up performance 
tests in aubparagraph (b)1 of this paragraph. 

3. Collect and analyze samples, ~ taken as 10-day composite samples 
(one 200-gram (7-ounce) sample collected every 8 hours of 
operation) of all output material for the presence of asbestos. 
Composite samples may be for fewer than 10 days. Transmission 
electron microscopy (TEM) shall be used to analyze the output 
material for the presence of asbestos. During the initial 90-day 
period, all output materials must be stored on-site until analysis 
shows the material to be asbestos-free or disposed of as asbestos­
containing waste material according to 1200-3-11-.02(2)(j). 

(d) After the initial 90 days of operation, 

1. continuously monitor and r2cord 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 nonasbestoa (asbeatos-free) output 
materials shall be: 

(i) Disposed of as asbestos-containing waste material according 
to 1200-3-1l-.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 asbeatos content. Any product material that is 
not asbestos-free shall be either disposed of as aabestos­
containing waste materiftl or recycled as waste feed to the 
process. 

2. Collect and analyze monthly c:omposite samples (one 200-gram (7-
ounce) sample collected every 8 hours of operation) of the output 
material. Transmission electron microscopy shall be used to 
analyze the output material for the presence of asbestos. 
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fe} 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 information a 

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 1200-3-11-.02(6)(c). 

l. Results of the monthly composite analyses required under 1200-l-
11-.02(6)(d}. 

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

s. The information on waste shipments received as required in 1200-3-
11-.02(5) (e). 

6. For output materials where no analyses were performed to determine 
the presence of asbestos, record the name and location of the 
purchaser or disposal site to which the output materials were sold 
or deposited, and the date of sale or disposal. 

7. Retain records required by subparagraph (f) of this paragraph for 
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 l-month period: 

(i) Results of analyses of monthly product composite samples. 

(ii) A description of any deviation from the operating parameters 
established during performance testing, the duration of the 
deviation, and steps taken to correct the deviation. 

(iii) Disposition of any product . produced during a period of 
deviation, including ~hether it was recy~led, disposed of as 
asbestos-containing waste material, or stored temporarily 
on-site until analyzed for asbestos content. 
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(iv) The information on waste disposal activities as required in 
1200-3-11-.02(5) (f). 

(h) Nonasbesto. (asbestos-free) output mnterial is not aubject to anr of the 
provisions of this rule. Output materials in which asbeatos is 
detected, or output materials produced when the operating parameter. 
deviated from those established during the start-up performance testing, 
unless shown by TEK analysis to be asbestos-free, shall be considered to 
be asbestos-containing waste and shall be handled and disposed of 
accorc1ing to 1200-3-11-.02(2)(j} and 1200-3-11-.02(5) or reprocessed 
while all of the established operating parameters are being met. 

Statutory Authority: T.e.A. 68-25-105 and 4-5-202. 

JlS/Fl301234 
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Figure 1 

RECORD OF VISIBLE EMISSION MONITORING 

Air Cleaning Visible 
Device or Emissions 

(Time of) Fugitive Observed 
Date of Inspection Source (Yes I NO) Daily 

Inspection Also Indicate Designation Corrective Operatinq Inspectors 
lmo/dav/vr) (a.m./J).m.) or Number Action Taken Hours Initials 

. 

. 

. 
\ 

. 

. 

RB/F12B1234 
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Figure 2 

AIR CLEANING DEVICE INSPECTION CHECKLIST 

0 
1. Air cleaning device designation or number: 

2. Dates of inspection: 

3. Times of inspection: 

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

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

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

7. Other signs of mal-
functions or potential 
malfunctions? 
(Yes / No) 

" 
S. Describe other malfunctions or signs of potential malfunctions. 

-
\ -

9. Describe corrective action(s) take~. 

10. Date and time 
corrective 
action taken 

11. Inllpected by: 

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

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

. 
/F1271234 
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REVISICN 1, 92 

FIGURE 3 
'liNESSE:E DIVISICN OF AIR PClllJl'ICN c:ama. 

NJI'IFICM'lCN OF ASBES'ItS DEMX.ITICN m ~CN 

I. Type of N:rtificaticn (C>-Orig. R-i'evised C-Can:elled) 

II. Facility Infomatic:n (Identify a..ner, Pstoval. Cbntractor, 0paratQr) 

Jlddress: 
City: state: Zip: 

Telephc:rel 
Rsn::MU Q:lntractor: 
Address: 
City: state: Zip: 
O::xltact: Telephcne: 
other Oferator: 
Ad:3ress: 
City: state: Zip: 
a:m.act: Telephc:re: 

III. Type of Oferation (D-Daro. O-Ordered DEno. R-Jelov. E-l!her. Je1ov.) 

Ttl. Is Asbestos Present? (Yes/No) 

v. Facility Description (Include 8.lild.irg NaTe, N'.m:er and Flcor or Rxm NI.rrber) 

8.lilclirg Ncrre: 
Address: 
City: state: Zip: 
Site Lccation: . 
Builclirg Si%e~ 'lOtal Sq. Ft. ft of Floors: 1Ige in Years: 
Present Use: Prior Use: 

VI. PrQ:edure and Analytical Metho:1 Used to Dete::t tm Presen:e of Asbestos Material 

VII. ~inate JIno.int of Asbestos 
In Wxk Area Includi.rg N:::nfriable Asbestos Material 
1. Pegul.ated 1tOi to be PsrDved JW:H tbt To Be REm:Ived ToBe~ Units of 
2. category I 1tOi tbt lSroYed To Be Heasurlm:!nt 
3. cateQOrY II XM tbt Rem:Ived Jen:Ived cat I cat II cat I cat II Ulit 
Pipes IZlFt Inm 
SUrface Area SgFt Sqm 
Vol RACH Off Facili1:y QIFt: Olm 

VIII. Schech.ll.ed Dates Asbestos ParDval Start: O:!rplete: 
Scheduled Dates of Preparation 
Days of Week: (Circle) All sun M:Il 'l\Je Wee:! 'lbJ Fri · Sat IbJrs of Day: 

IX. Scheduled Dates DEno/Perovation Start: a:irp].ete: 
x. Description of Planned DEnolitial or Penovatial ~k, Method(s) to be Used: 
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M:VISIQq 1, 92 

XI. De9c:riptioo of Nx"k Practices and Engineering cmtrols to be used to Prevent anissials of Asbestos 
at the DaTolition an:! Ferx7vation Site: 

XII. waste Transp?rter '1 
Narre: 

City: State: Zip: 
Cl:Intact Person: Telephone I 
waste TransfOrter 12 
Nane: 
J\ddress: 
City: state: Zip: 

Telephone: 
XIII. Waste Disp:>sal Site 

Nate: 
Lcx:atic:n: 
City: State: Zip: 
Telegxr.e: 

XIV. If DeTOlition 0rdere::I. by a Goverrment 1tgenc:y, PleNIe Identify Bel04: 
Nate: Title: 
Autia"ity: 

Date ard H::ur of Eh'erqency (HVOO/YY'): 
Description of the Sudden, ~ Event: 

Explanation of H::;w the Event Caused Unsafe OXlditicns or tblld cause Equiprent Da'nage or 
an tJnreasociiWl~ Fi.narx:ial 8Jrden: 

XVI. Description of Pro:::edures to be F'oUcw;d in the Event Asbestoa is Found or PrevioJsly N:nfriable 
Asbestos Material Be::;a.E cruri:lled, Pulverized, or Je:b:ed to Pcw::Jer. 

XVII. 1 ~ify lhat an Individual Tra.ined in the Prcviaials of '1hi.a Iegulation (40 em Part 61, 
SUbpart foi) Will be Ol-Sita During the DatolitiCil t:Ir Renovation Available for Inapecticn During 
Jamal. 9.lsiness H:urs. (~AFl'ER toJEMBER 20, 1991) 

(Date) 

XVIII. 1 ~ify 'Ihat the Above Infa:nation is Cbrrect. 

Signature of o..ner/Operator (Date) 

~t Cb1pleted ~ by u.s. Postal Service/O"Cillercial !)elivexy Service or Hand Deliver to: 
Tennessee Air PollutiCil O::lntrOl, 9th Floor, L " C Annex, 401 Olw:ch street, Nashvllle, Tennessee 37243-1531.'· 

Fl071235 
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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 i. located. In the appropriate .paee., 
also enter the name of the owner of the facility and the owner'. phone 
number. 

2. If a demolition or renovation, enter the name and address of the company 
and authorized agent responsible for l,erforming 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 WOS. 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. 

s. Indicate the types of asbestos waste materials generated. If from a 
demolition.or renovation, indicate the amount of asbestos that is 

Friable Asbestos Material 
Nonfriable Asbestos Katerial 

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~er used ~if not listed below): 

OK - M~tal drums, barrels 
OP - Plastic drums, barrels 
BA - 6 mil plastic bags or wrapping 

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

s. Ose this space to indicate special transportation, treatment, .torage or 
disposal of Bill of Lading information. If an alternate waste disposal 
site is ~esignated, 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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ransporter 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 materials a. listed on this 
waste shipment record for transport. Enter date of receipt and 
signature. 

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

Disposal Site Section (Items 12 " 13) 

12. The authorized representative of the WDS must 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 a.bestos-containing waste material to 
nonasbestos material is considered a WDS. 

13. The signature (by hand) of the authorized WDS agent indicates acceptance 
and agreement with statements on this manifest except as noted in Item 12. 
The date is the date of signature and. receipt of shipment. 

NOTE: 

RS/FI041235 

The WDS must retain a completed copy of this form. The WDS 
must also send a completed copy to the operator listed in item 
2. 
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Figure 4 
WASTE SHIPMENT RECORD 

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

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

3. Waste disposal site (WOS) name, mailing address, WDS phone no. 
physical aite location and disposal facility permit 
number. 

Permit No. 

4. Name, and address of responsible agency 

5. 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 Sicmature 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 Konth Day Year 

Address and telephone no. . 

DISPOSAL SITE 
12. Discrepancy indication space 

13. Waste disposal site 
Owner or operator: Certification of receipt of asbetos material~ covered by this 
manifest except as noted in item 12. 

Printed7type name , title Signature Konth Day Year 

F1291234 
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Further, I certify that these rules are properly presented for filing, a 
notice of ru1emaking 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 me this the ~ day of ~~ 
~9.i6... 

My commission expires on the It, ~ dal' of 

All rulemalcing hearin.g rules provided for herein have been examined -by the 
Attorney General and Reporter of the State of Tennessee and are appr.o .... ed as to 
legality pursuant to the provisions of the Administrative procedures Act, 
Tennessee Code An.notated, Title 4, Chapter s. 

aking hear ing 

of st~t and 
, 19 • '-""'q<#--"""-+---

.­....... 
W 
:,.. ..... -ltJ 
U 
W 
cr: 

It) , . 

JP/F4072220 

rules set out herein were proper}¥ 
will become effective on the I 7 

filed in t .he 
day of 

hl~~~4NGII 
Secretary of State . 

By: 

• I 

" 
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~:+IOl. ~-Fcw IIw ""''''-' uf 1M 
'_Pler: I I) IA'·'C_rect .... •• WII_ undm.k ..... 
few • r .. eeI ."a. fcc. commiuicm. or pin of ..... Ift ... 
nalure. 10 _YrueI. CftCI. aller or ~" or haw evn· 
• eructed. ermed. allered. cw rC1'eired pan cw all of an, 
"ruaurr. or ,,"'aIr _ .. or utilil" cor an~ nalurr or 
.. IIaracter _1Ia1~·er. incluclin. railroad<. m..,..a.,.1 
_."k •• -aler ,u""'Y ''',,_s. _era.r and dralna.r 
.... 1_" ~rn. locks and dams. canal.. InoJuYrial 
';cwk<. or any IIillt.ay. road. brid.r. or <imiLu .. rue· 
lurr or PR'i«I, .here IIw CVtI of 1M complfted _cwk. 
cw of diff_ ,,",;.as""" a tin.1r _ract. equal, .. r 
_-mh I.ml.-.lnc thoor.lanol doIla,. 15:'.11111 ....... idcd 
IIIaI III;' "'lftilion <hall IlOl u........ ar .... ilCI.'. • ... 
Cftptft'f' d."~· lio:rmrd by 1M ~alr lI&oard .,f I· umincr­
for !.and Sun~or< _hooor nnl~ r_n-ilIl imCfC'l in 1M 
..... trIo, -hall tor 1M "'OIC"<ic1MI fer r.or rrcr:arinlt !'Ian. 
~ ..... ~;r"'"alit_ ... 1f'C'".OC .... a .... """""I a ..... or.Ji .. ar~ 
m.,nrcrin. $lTVicrs. Illal Ii. uoual ~ro:lliICl.,urai .,r 
m,inrcrin. wn ICn. or bot II. and Illry ,IIali ""I ~ liallir 
for any Otller fft<. Iicftlsn. or a«ro<menl< ... hrr Ihan 
Illow pro~ided by Ihr Ca .. , ar Illc Slalc .,r Tmnro_: 
pra\ided Ihal whm an archllm. m.,nrcr ... r Cand 
<urvryor receivn an addilional rer far _"Ioymrnl or 
dirmion or labor. hc 'llall toe con..clered a. a conera'or 
- jlllin 1M ",,"iew of Illis cl\al'frr: pro~ided fun her Illal 
toIely 1M I'UrcIIasr of _Ierials or subletl;n, or orpatalC 
evnlracts for various pftaws or a'INCII of llIe ."OmIruc· 
lion by Illc arcll'Im CW enlinrcr on ~h.lf of Ihr 1>_ 
"'all ~ camidcrcd normal arell;Imural and m,i_in, 
SCf'Iicn. IIawC'lCf. IIIe sul'Cf"ision. suflCrinlcndcrter. 
o .... ~n •• ditrctin. cw in an" manner assumin, wrlC 
of ouch ""rchaw or sublc'llin. shall ~ considered "con· 
eractin ..... 

\ 

C81 H_cver. 1M lerm "c""lractin." shall nOI in· 
cluded: 

Iii 5u~Oft.,actin.. unlrss a wbcvnlract in· 
.. oI~es: 

CA' Fifl' IIIOtDancI dollan IS3O.oool or more 
of rlrctrical work: 

C8, Fifl,I'-ndallanCS3O.ooo,or_ 
of ",,",,bin. WMIr.. cw 

Ie, Fift" IIIcMnand dollan IS3O.0Il0I or more 
of halina •• cnailac .... or air condition­
ill. work. 
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Iii. Uncltrtalr.iII. in _ ., ."umy of rcsidcrocc 
<e>IcIy 10 _ .. ruct rc<id~ or dwdlillp 011 

pri~alc "'Of'C'IY fcw llle "'''1_ of te<alr. if 
ouo:II counl" 1Ia. a ",,,,,,Calion nf .;",. lhou· 
<and 1"".011(11 nr Ic<' ao:cor.Jin, 10 Ihc U.S • 
(·m< .. ' or Po"ula"on ,.r I'IM ." any ... b\c. 
I/UCIII federal .~n'u •. 

C:' "Contractor" ,IIall mean an~ .,ertOn. firm. or (or· 
rotation who enp," IJr orfen 10 m,aIC in conlractin •. 
CActo 1976 CAdj. 5 . '. cll. au. 1: 1977 ...... 101. I: 1977. 
ell . Q. I: 1980 CAdj. S.). ell. ,,:, 3: 1981 ...... m. I: 
T.e .A. 6%~1: Acts 1981 IAdi. 5.,. ell. 737. 1.1 

6%+103. I.Icnw ",,~I-Rcco.ft7 .f a..­
.., ........ c-1 __ •• -IalClI An, penon. firm or 
Corporal"'" CtIIa.ed in conlractln. in Ihis yale ,hall ~ . 
rcquired 10 submit evidencc Ihal he is qualiOcd 10 
m.allc in conlractin •• and sIIan ~ licensed a. IIm:in· 
afler pro,ided: il 'hall ~ unla ... ful for an" pcr<OII. finn 
Ot corClOralion 10 m.ale in or ofrer 10 rnplC in con· 
tra • .,in, in .IIc <laIc. unles, ouch 1'Cf'I'tI. rlttft or cor. 
l'Qfalinn h., bern duly licm<cd under Ihr ..,o~i~on. of 
Ih,. (ha"Ier. a' hcreinarler pro'·,drol. ,\ny pcrtOn. finn. 
or cnrClOral ;on rn,aled in (ontra • ."n,. includin, ,ueh 
pcpon. firm. or corporation IlIal CII,a.ro in Ihc con. 
Yruction of rroidmces or dwellin" con<lrUCled on 
"';UIC propcn" fcw Ille putp01c of rCllIe.law. renl. or 
any olher 'imilar PUtpOll! ilia" be required 10 ..,bmil 
C\"idmcc IIIaI hc is qualirtcd 10 cnl.'C in contract in. 
and; or buildin,. and lllall ~ licen<cd. .. <IIali ~ 
unla .. ful for any pcr<OII. rltm. or cOfl'Ofalion 10 CftPIC 
in. or ofrcr 10 en.a,c in conlractin, or buildin, ao hrrr. 
inabo,c dncribcd. unles. ouch penon. firm cw corpora. 
tion IIa, ~ dul~ licmsrd undcr Ihe I'ro,ision. · .• r .IIi, 
wIMer. 

CZMAI Nocwilhuandin. 1M pro~i~ons or .. ,bdi~kion 
calC II. an)· person. finn. or eIIur .... IIIaI o .. nl propeny 
and cOtlJlruCIS IhccCOII !linllr rc:<idencc:<. f;t'"1 buildinp 
cw Otlwr buildin.s fcw ind~idual usr. and nOt for ~Ic. 
lease. renl cw Otller similar purpow. is oem", rrom lhe 
rcqUircmcftlS of lhis chapa .... 

C8. E.wcpC ill _ies witll a """"lalion of IlOl Irs, 
IlIan W'·en IIundred _Iy·<com lhou .. nd _ hun­
dred IIIinftfi C777.IU' or IlOl Ins IlIan Ihr~ IIundred 
nineteen lhousandti. IIundred I-mly.fi.r c)l9.6U. nor 
morc Illan Ihree hundred nincteen lhousand $CYm hllft. 
dred Iwenl,·fivc C319.m, botll accordill. 10 the 1910 
federal census or any IUbscqUCIII redrnl ."CtlSllS. a per. 

. , 
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_ 01' f1nII spcjllld ita .. 1IdMsicMI laIC1MAI aIIaII _ 
.u. _IIWI_ I II QPlic:uiaft fOl' a pma. co_ 
11na a liftlkl'llidnlcw 01' IMII __ rIICl _ ,,,-

_ (II lialle I'IIidnIcw widlin a period of _III,..... 
T1Icrc sIIaII be a rebutloble prnumpc_ lhal _ per. 
10" Of lirm hllmds 10 CDflSlrur:c fDr lhe IN/'1IOIC of 
resale. law. mil. Dr o"y OIlier similar purpow if _ 
lhaft _ ClI _OPIicuiaft is nude (Of _ pcrmillO ._ 

scnact _ sinlle I'ftidcncc Of if mOft lhan OM (II sin." 
mNlm.:" is CDflSlrur:ccd wililin a period of OM (II ,car. 
No "",,,ilion of Ihis ",bdivision sIIaII be _fUIId 10 

• ale ... I'" deliailion of I'" word ··conlracein.·· as.,. ... 
in t 6Z.lo:. 

ClI NOIllwi11llWlcliq subdivilioaa II) and Ir .. 1M 
Iio:mw o( an!, .--. rtllll 01' ~'IIf1IOR&ioa IicenIcd as 0 

,cncnl.'OIIlractOl' Oft Mudl19. 1976. IhaII _iftu. ia 
f_ unlil I'" natural apcn&iDn IlMmIf. 1.' Cllflln&:U ml..-cd iftlO IIy 0 pcrwa who is IQeIcd 
IIy lhe ~ 1haII.iart!' _e IIIaI .ucII pcrwa is IicmJ. 
ed IIy the SCalC ~ fOf licauin. (OftIraceDl'l and lhal 
lhe board is allilloriad 10 rco:ave .-ompWnu rclal~e 10 
suo:h perlDn'l prol~ .;onduc:c. 

leI An!, IInlio:crued .-c coniraceDr _..-cd, bv I'" 
provilionl of Ihis .;hapc ... sIIa1I be permilled in a 0;";" of 
cquil!, 10 _ ... lCluai docummled npm_ onl!' llpoll 

a Ihowin. of dar and convincin'lIfOOf. (Acu 1976. dl. 
I%l. J 3: 1m. (h. 9.1 I: 1979.0;11. st. J 7: 1910. ell. 6$1, 
, ,: T.C.A •• f 6Z-4Ol: AcII 1916. dl. 913. , 1.1 

6Z.IOII. ~ Mer. C •• ~ "Id ••• -(a. TIme is 
_led a scalc ~ fOf *-tn. comraceon. hn ... 
ofl ... called 1M .. boatel." The board IhaII be comllOlClll 
of lC'¥aI InllMlllben. ...... OM of Ihit num .... shall 
be a ,"bcoftiractDr in priYily wilh the owner.1l1caf OM 

III of Ih .. nil"' ..... haII be a conlraceDr Klivdy mPlcd 
In homebulldin •• and _ I" of Ihis nlllllM sIIaII be 0 

pawn who it_ mPlcd ita I'" b&aincu of conlractin. 
ift uy COUIIly of IIIia "IC. The OIher 1IMIIl ..... of 1M 
baird IIIaII be canlrlClOl'l • cIdIned ift 6Z.IGZ. all of 
__ IbaII IIave bmllClivdJ -Pled ia said IIuUaI 

, ·r_a,....o(-_"..t_IIG),an_~ 
lheir 0, ' _. "'-..... _.%1-....."'_ 
!loud sIIaII be ,...... of .... _ .......... of 
1M_C. 

• ", All 1U1IMq_ ~ of .­
--.n sIIaII be .... ",die ..--.. 1 ........... 
of die nqIClivc 1_ of die ___ ita 1M way aM 
_ prori&IIcI '" tIIiI cMpcer •• AcII 1976 ........ s.). 
ell. an. .: 1m. cIl. ". l: T.c.A.. IUIM.I 

6 
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6Z+IOS. ~ ..... '" --""'T_V _ 
cte---""-(a, EacII-a. of I'" boardlhall be 
M ..... IWftIYofive .lS, ,..,. of • and 0' IOOcI -.a 
'hanaer. Eadt -a....1haII be of re:opilild tWIcIlq 
in Ilia bnMII of the _nain. 1IuIi1lCll: "",,,icIecI. 
........ •• lhal the proviIions olillis ""Icncc IllaU _ 
..,.,.y 10 lhe __ who it _ nPied in 1M busi_ 
or_racein •• 

Ibl The lInN of -.wi"" sIIaII be Cor ~ __ 
psoocI ud scagcnd 10 111M die lena of • tea. ._ 
__ .... n .... lKII~lL 

leI I. _ of ..... h, ....... __ lIiIlIft of 0 
_ .... 10 _Ilia fllll ___ 'W be .. 

poinccd 10 Ilia ..... -.. I!acta _INI "'181111014 
_ .fl« I'" npinaioa of _ lena UftIiI IIiI _ 

sIIaII have ..... duly appoiaIcd ancI qualm •. If_ 
•• aIIaII __ in I'" boInI fOf any -. 1M _ 

IIIaIl be fUIed IIy appcMt_ or t'" ...-not. 
'ell The ~ _, _ U," _ 0( I'" 

board fDr ofllaal_DJoCua. _ .. ~ .. ..;urld 
nClIccl .,f dIllY •• Ans ImiAdi. S.I. ,oft. n:.. ,: 1m. 
'h. ". J: T.C.A. 61~.1 

61.106. C,",1IeaIc '" ...... t_.-v ........... 
...... -LepI ........ -4al Each IMmber of Ihe 
board shall rent.e •• -mirall of appoinlmenl from Ihe 
IOvcmor. and bcfOft enlmn,"pon 1M oii ... 1tar1l o( Ihe 
dUIMs of IIiI ofre« IhaII file wilh Ihe O«mUY of "ale 
I" ~_---a Dalll of o(re«. . 

1.' l'oIo _ IIIaII be diclbIc fClt" ..,.,nllMnl on .he 
board who cIocs _ at lhe Inne IIoIcI an IIftaptrecl 

licmw 10 operall as • conlractOl' UftCIcr Ihis "'apccr; 
provtcIcd. however. IhaI.M provislClflS of Ihit_cncc 
,IIaIl _ am 10 _1IIIOI ... menl of a member who II. la_ 
i. noc permill,d 10 be enptcd ift &lie bUIIMlI or co ... 
lraclin. iI' any counlY of IIIiI SlMe. 

(el The boIrd. Dr any COCMIiltec IlMmIf. lllall be en­
lilled ,lO I'" _ of 1M IIIDmCy pncnI, Dr the ...... 
cIctIan-. of Tcn_. in con~ _ilh 1M atfain 
of I'" !loud. (Acu 1976 CAdj. C ... ell. In. 6: 1m. eta. 
,. •• ; T.C.A. 6W06., 
'2+107. ~""".-TheclinaorohMcIftoi. 
tioII of ........ ocy IIoIrdI in 1M cIctIan- of ~ 
-. 01' ....... IIIaII _ as _Ii" clircccor • 
..... sIIaII ,...... III ~ CllllClions fDr 1M 
a-nt. (AcII ."", eta. m. ,: 1ItOcI. C. s..o.. 1m. 
711%.:1 (w.w-, TIIl.l9t. ,\a, 1971 (Adj. S ... elL 
6ll.l: 1971 CAdj. s. .. ell. _.lD: T.e.A. 6Z-407.1 

7 
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6Z.IOI. 8p4wI 11M .-.-s.&.-(a) n. ..... 
.t\aI1 ..... 1M ,.,.. 10 ..... tell ~ nda &ltd 
.....--. _____ ... IIIM ..... oIT__. 

.. it sMIl deaR !lac ... bjel 10 I ... IIMI ........ 01 .... 
~ __ o( msura-. 

Ibl TIle boatel INII adopI a tal (M ill __ • n. 
\Cal sMIl!\a".I~ 1M __ "ao.na (or L.iaftIUIc 
CDIIII'KlDft. SIal. 01 T_" .... I'" __ 

dinaor VIall 11&". can. dial .. and _OIly c...-.ot. 
CActs 1"6 eAdj. 5 ••• cit. an. 9: T.C.A. 6Z~.) 

6Z.I09 ..... ~I.' II. 
-(a. n. boatd sMIl _ in J....". MudI. Ma,. 
JuI,. SIOe-- .... ~- (M .... PIII1I'* o( 
uUUClilll buIiMsL 

eb. A ..... J......., --. o( nell ,..,. 1M ..... 
sIIaII dect oman illdudin. a dtarnIIaft, "ice '*­
and WCfftaty. 

Ie. 5pft.ui _illts of I'" boatd sMIl be IIeId at well 
IIIMS U I ... board ma, "",,,ode. 

Id. FOIIr 1"1 IIICIIIIIC'lll VIall ~_IIUI. a quorum al • 
boatel_III,. 

leI 0- nOli.:. of no;h _II', .nd lhe 11_ and place 
IlIereal" "'all be .rom no:h member III ,uch IMIIncf .. 
Ihe ~Ia •• ma, "",,ode. 

III Ea.:11 member o( Ute boatel wll reed.. nrc, 
cIoIlaro 1550.001 I'ft diem (M caell _III, a.:luall, ac· 
lenokd. IAct. 197'IAd,. 5 ••• ~11. an. 10: 1979. ~11. ,.. 
I: T.C .. ". 61-610.) 

t.%-60110 • ......,., ... , _____ f_.-.-. 
-lal TIle e~«IIII". dinaM sMIl hep • rqil&cr O( all 
appllCUllS for Iocm. ... .!Iowlll, of adI. dace of ..,.,.ica­
I",",. IWIIC. II..aiifal-. place o( bUlineu. place o( 
mlOlmce and _hellier licmw wu .,anled or refuM. 

Ibl TIle book. and rqIIIcr o( I'" boatel sMIl be 
",._ (~ ... C\1Ikna o( all _en --.. I ....... 

1':1 A rower 1IIowtII ..... __ place of buaiMI, 
.1nd ___ of adl Iictntcd _rxsM IIIaII be 
prcpucd by I'" __ dinclM 01 1M boad durillc 
IIIe _II o( Jan...". .. ad! IMI4 ........ ed .,., &ltd 
.ltall ". ... '11 ...... ,ed ..." ... C,) -'": __ _ 

sllalllIt"""" '" 1M ................... 01 wtUdltIId 
lie pan or 1M ...--01 dw MId MMd. as .,...,.,... ill 
~I.JOZ. Md a co". ...... 10 &ltd ..... 011 file", 11M 

dirk 01"- iauw ....... a.,. - ... ~.-
scace ..... 0 adI .... _. an:IIi.- ... 
........ CAGs I'" CAdj. 5.1. elL m. It: ItIO. eAdj. 
5.1. cII. 651. I: T.C.A. 6Z~II.) 

• 
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614111. u.- aM _.1...... T-' ... 01 
.....-(.,.1) AIIyoM ..... 1O be ......... a_ 
.naar (M IIIiI ..... sMIl -.II. Wftllft appIicacioa 10 
1M boerd _ IIIdS (_ at aN Jl'lKllbed '" 1M board 
aDd sMIl ( ...... 1'" board _II an amda ... I&a&int LIIa& 
die aopIicuc .. _ curmuty perf_. uy COIUUUC· 
lioft ___ 1Ierc I'" __ o( Iris _1'Kl aacdI 

1_1",.f ... IhcNIaIId cIaIIen 1115.000 •• The applicacioll 
,1\aII be accampeaicd '" ... pplicacioll (ft OI( _enl,. 
n". dollars e$1S.00). 

cZ) ., ........ iDII ... IIIIIa.., co.,. ........ 
.... ..,.,... sIIaII be ........ 10 .. .,._ .. 1_ 10 

determine hit quallflcationL Thit .. ··iall_ .., be 
wrinm aadlM oral. TIM IoM'Il .... be .. lid 10 
.:I\aIJfacll aoPIicuI_ftUIiaIIiDII ( •• _Ioaaed. 
IIIin,·1M doIIan C13,.OO) (M acII wriu .. aadlM on! 
exanUauioft. 

III I( I'" mum o( I'" ___ o( lIn,_icant 
.1IaI1 be ~Iis(aa.., 10 IIw boatel. IIIen il '!\all n- 10 
!he &'II'IIIio:an1 a ~""Ir.calc _1IGrizI1I1 1_ lfOIIIicut 10 
opcrace .. • COIIIrat:lM ia IIIiI II.... OW 1Inr4 IIIaII 
".Ie lhe fIIIC'aI COMIru..,ioft dasslf_1ON ancIIM .... 
'pccWl, ~iautrrcac_ in .hicll I'" .""Iieul is 
qualirtcd 10 en .... in ... .:otIll'Klor and (or adt 
.;JaJllfrcalioft lllalliisc I'" rnonctaty limll.llons I~ 
as dftcmttllcd '" .M board. 

I'" WIIencver an, _Ieull is ad¥iwd 10 aPllftl' 
be(ore I'" bo.rd (M 811 __ 1_ and fWlo .".,.., 

• 1M tt.. .......... IUne and place ';11tou1 nocl(JIII. I'" 
board • tc.& 111m III da" 1ft ad"ance. IUcII aopIicant 
\MIl pa, 811 additioftal (ft o( Iwcm,.r.... dollars 
111'.00) before 1Iftt. rncIIeduIl'd (M _acioft. la 
11M .. me o( failure 10 Ippear (or CUIIIl_IDII on Ihree 

wperalC oa:aaiotts. a new aoolicalioft and (ft SIIaII be reo 
qullftl. 

eblC II n. boerd INII """'"'*'C nata and rcauta­
lioftl .1ticII .ablillllllli(_ enema '0 IO"ft"II iuuuce 
by 1M boatel o( 1M pncnI Cllftllruaioft dalifrcacioas, 
'IICiaIt, dauiftcalionL and _uy lillli&a&ionI No 

quind "'...etccIioa ealC1J: ................. 111M .... 
boerd ........ IIiIcnUoury --.., in ........ 
_ 10 .... " .-II crileria (or _ ...... i( .... 

~ ... , and wcC(arcdarty NII_scII .... nc. 
........ it ... boerd (1InIiIIMI ............ willi a.na-.... --1_"" .... IIOdificarion. 

cZ) T1Ie c:riceria eo .......... '" die ..... sMIl ill-
dude ..... _ be ....... 10. alii .. o( m_ "-. 

t 
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pac .1ienl or ClllpIoJer o( IIIe aopIicuc • well •• 
fUlallCial __ I 0I111e "'icul. 

ell I( In Ipplicanc nquau • IIIOMIaI'l' Iimicac .. 0( 

paler lhan _lIIiIIion .. 1an ISI,OI».CIlOIIIiI n­
.. ;'1 "Ilemeni -tIal1 be audile'll and allelled 10 '" a 
lao:m ...... pulll;': ao.~'OUnllni or ""If led public _ 
lanl. 

141 Tile financial "11_ o( an, Ipplicul ,... 
que .. lnl I monal" "mililion o( one mill .. 
ISI,UUO.OOOI or Ics., ...... be cilhcr N'riewtd or audiled 
b" a IM:en.... public a.:coumanl or .. -mifled public ac. 
COUlllanl. pmorlClc'll. 1Iowe9cr, lhal IIIe IIOInI .... ,. ill ill 
dN.Tftion. requIre IIIe finano:iaI .. ll_ u( -" all. 
pIio:anc 10 be lIucliled -a allelled 10 '" I .......... public 
_ncam or .. -mlrltd pulilio: 10:Co.._l. 

1.:1 TIle issuance '" IIIe board o( I cmiflC8le o(ua.. 
aU11lorizi1ll IIIe lio._ 10 mPIC in an, pnenI __ 
.. ruClion clusiflCalioft(ll o( COIIlraccinc shall _ 
aUlhorize him 10 mPIC in IWeIII'.r .... IhousancI cIoIIan 
IW.OOOI or more cor deecrio:aJ. plumbin .. or halin .. 
omlilllini or ;ir condieionin, work unless lie is acIcIi­
lIonall, 1i.."CIIStd in \U .. 1t 'peciall, .:Iauirlcalion. 

Idl A .:onlraccor ma, bid on a cClfllrao.-c requinnl 
_ork in 101M clusificallollC" Oilier lhan 1M oncell in 
_h",h he L' licenMd i( Ind onl, I( .uch work is ItlCldemaJ 
or ,upplemmlaJ 10 IIIe per(ormance o( work In -hlClllIe 
IS "'"eIIMcIIO mille. H~.lUCh coftlra..-Cor sllall noc 
...... u:aJI' pcrtnnn unoJct weh .:onIJao.-c l-ml,.lille lhou­
oand liolll", IS:3.1IIlO1 or more or _ork in an, _ 
Imcm .:an"'NCC_ or 'PCCiaI1, .:lauIroca&ion unles.. lie 
.. IM:enoccI in \uo:h .:Ia. .. .ir __ . 

leN" Upon applicatlOfl 0( an" ind;"idual who _. 
(ormerl, I .-al panner In a dis.\oIwed panncrsllip. 
Ihe board sIIaJl transrer 10 weh IndiYidual11le license 

• rormerly IIdd '" 1M pannersllip upon a ihowinllhal: 
IAI,..The tIIdi.oduai _ a aencraJ partllCf' in a dis­

sol"ed "arulcnhlp: 
ClI The indioridual hu _ equal 10 or pacer I ..... 

IIIe _I o( IIIe pannerslli1' • "idmCIII by _ 
. lIa_1I or IIIe appIicanl: and. 

10 All 1iaIIiIil_ 0( 'M ~ _ -afltd 
pcwr to din=-... be lIIIitf .. II! tM i ..... od\ML 

f%' TIle .... (or..-l .... -* tc- .... ~ 
Iccc a rft or 1m dollars CSlo.GIIt. 

C3) TIle iIIdmduaJ sIIaIl-.l die ,....eer Cllftiflc:ue 
ia IIIe __ .. ~ i116Z+II%. I. oriaiuI 
ccrciflc:aaCl. 

10 
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C"(I) TIle board sllaJlUUII(er. upon appIicalion and 
..,.... o( a (. 01 1111 doUan CSIO.OO,. '" an" pro­
pricconIIip or panncrslli1t -hicIt lubscqUCIIl1y i_· 
ponc_ II I T_ corpont&ion, IIIe Iio:cnw (ormer\, 
ItcId '" such lIfOIIriccorsllill or panncnluPIO such cor· 
poncoon upon a sIIow.nllhal: 

CAl TIle orfian or clim:ton or rnanacemenl or lhe 
COf'IICIftIIOfI _ere IIIe _ncn or manaacrs or 1M pro· 
pncconhip or panncnhill: 

CI) A cop, orelle COrporlllo .. 'h1tann \\Ii \len rw 
.'cli lhe bou4: 

CO TIIc..,.~_ ............. _Iy ill 

aood sa ...... -. tlte -..r. 
I DI TIle .-orporac1Otl has uoct, equal 10 or aracer 

lhan lhe _, o( Ihe propnccorslllll or panncrsllip. and 
a.\ C' IIknced '" ,_om "alClllmlS or the allplio;anl: and 

lEI Allliablllllcs or lite pr_onhill'or Dannen)"p 
-ere oau,rltd prIOr 10 incorporaulln or -ill be ,1I"rltd 
b" I lie ~orllllrallon. 

III The board .hall ~dOIl an aooli.:allon ror \uch 
crander 01 I",cnw .. hoch thall noc elCM one II, pale In 
1en,lh. 

III The ~orporillon .hall rc.:ord Ihe crlnder .:cr. 
ur ..... e In Ihe .aIM manner .. oroo,lIed in 6Z+II%' (or 
or..,naJ .:cnlli.;al~. IA.:" 1976 lAd,. 5.1. ~h •• 1:. Il: 
1977 • .:ft. 101. l: I .. n . .:11. -. l: 1919 • .:h. 'Y. ,: 1910 
IAlij. 5., • .:h. is%. :. J: 1 .. 1 • .:11. 49"7. I. 3, ~; T.e.A. 
61-61%.1 

6Z+II%. ~., ""Inc. .. ., ~F ... -II' 
III Any penon Ihus rccc;"ini a .:mirocace or Iic:cnsc. or an, ....-aJ 11tcmJ(. rrom IIIe board .. 1111 rOrth-ilh ha.e 
il NCOtdcd in lhe of rICe o( IIIe coum, c!crt o( lhe ~Ounl" 
or in IIIe orrlCe or lhe corrcspandin, olr.:cr or lhe mun;a· 
pWl, in which he is milled in bu.oincu. and lhe dale ot 
IIIe rccordinl sIIaII be ~idmctd IhemIft: ~cr. no 
lic:cnICd conlraccor _kina under lhe sullft"isoon II( 

miter I IicIIIIstd a.rdIicca or cnai- shall be required 10 
ra:ard widllilc _, dIrlL Of ......... otrcial. 

(%1 TlIc din or llIe I\IIIIOjN iMe IItIItIio:icIoI oIflCial 
tbaJl be !Mid I (ft 01 _ doUar ISI.OOI ror reconIiIIc 
uid ccrcif ..... e. 

CII) Uacil ,lie Iicauc is recorded. IIIe holder Ihcnol 
sIIIIII _ cun:Uc la, 0I11Ie riahll aad priwilqa IIwrcin _(and. and in ______ ;. _ 10 ~ 

_idlin 111_ fJi _lIS r~ lhe'" o( iuuaDcII ic sIIaIl 
'--ia"Uid. 

II 
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(e' TIM ~ dirt of .... ~ or eM .... 
priu. ~ 0ma.J .... II ..... ill • il00ii10 .. pro. 
..... 'or tlla ,.",.... • ~.1iII of ilia aniI' __ 
0I1a- -*d ." ...... 1 .. 1Ift .... _. 0' .... 
and tlla dale ollila __ I-

Cdl The ce,"r_. 01 Ie-and lIlY _., 1IIeno' 
<ftaII .. r-oed .. proorlded ill acIl _, '" .1IicII 
Ilia COMnclor ftPICI .. ~ dUIIIII11Ia 1_ 01 tIM 
lic:mw unJeu well COftlnclor ii bet.1 IUPft"1M'd ." 
aIM. licawcl arcIIIIlCt or 11111_. IActs 1976 CAdi. 
5.1 • .:11. az:. 13; 197. IAdj. 5.). ell. "I. I.:: ..... -. 
. ~ 197I1Adj. 5.,. ell. 9)4, U. H; 1919. ~iI. Tl. I~: 
T.C.A. Q .. IJ.I 

62+IIl. ___ of ............... -A ....... 
-- ...... nnir_ 10 ,... .. , cminc.. loa. 
clIIIrared or 1IIUIiIIa .... 1M, ......... wll;.a 10 tIM 
nails ..... NpI.uioes 01 tlla boucl. CActs 1976 CAdj. 5.). 
elL m. I.; T.CA 6%-61 • • , 

Q+II •• ~ ....... ., ...... -T1Ic is. 
__ of • carur_e of liclllse sIIaIl .. eYiclcftce IIIat 
11M Dft'IOft. firm. or COflIOraIioft "amed IlIemll il III. 
lOlled 10 all 11M ncllu and ""yilqes of • IicenMd _ 
Inclor .11,. 11M Iicnse _III unNYOked at illIG. 

",red: proyodcd IIIat IUCII e_at .... paocl Ills 
pm,lqa I .. and rwanMd Ills catif1cacc of license ill ac. 
conIanet wttI\ Q+II1. (Am 1976 CActi. 5.,. ell. IZ%. 
,,; 1m. ell ••• I; T.C.A. Q .. "., 

Q+II'. C...... . I. .. .... -n ... -COf1lOft-
dons or panlla'lllips .. , en ... in ,lie busincu of _ 
tractilll- pt'OYidccl ... /all _ I I. 0' tIM priDCiru 01 
JUdI corporalioll or lIIIft~ip is in /'IICICMIIi1llc cIIaIIe 
of IUCII 1Iusa-. i' 11M corponIIioft at IIIIftMnllip is 
IicenMd .. IwreiII required 0' COMraaan. lAm 1916 
(Adj.,.,." ell. m. 16; T.C.A. Q .. I6., 

Q+II6. b'b .... ., ~ ...... -C., Cer. 
dn-. 0' ....... CIqIin .. ilia laic day 01 tile 

. twIIl'lII -" ' ...... ill --. .. --. aIId ..... --...... --....... ......... 
III •• -...., .... , ...... .., ....... Rd1 
~.,,... .... -~ ..... -. 
wfIIdI ella ...... ..,. ill ilia ---.. ..... 110 ... 
...... • ,.....,of..,,.......oeCOfllOl'lM ...... . 
cia. ......... .-II., ........ &lie ...... .., ... 
quin aIId ." Ilia .-,- of • fft 01 lifly doI&.n 
1S3O.0Dt 10 Ilia __ ...... of 11M ....... 

12 
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Ie. TIM ........... ___ Ally -.a .alII_ 
....... UIiIIacIOfY ...--1Mi1lla ............. 
... --.- - _10' ....... or .. , 01 iII __ 
aM • ...ua!l8lilie,or 11Ie ........ ,at. it .... ~ 
_ IiUIc f. AICIIw. 

Cd, II l1&&li .. 11M dill, 0' tile ClICCUCiYc diNaor 10 '*I" ., nsaiI. ..,..", pcnotI IicauecI ....... IIclcr, 0' ilia 
dale of ftPIft(ioII of Iris catif1cac. 0' ~ and Ilia 
- of fft reqlllNcl for iu mew" for _ C I, ,at: 
AICII _iCI IIWI ... IIIoIiIecl M .... __ II ia ad. 

_ ollila elM. 01 ClIpntioft 01 said catir_ •• 
Cc, The f ... 10 ... IIIIcl for 11M _al ., • -.ir_c 

oI __ aller .... _ .......... ---.._ 
pet'Call II~I for ... _II • fraaioa of • ~ 
lhal II8JftMIK for 1'CIICWaI .... ,...; proY1IMd. ,,--, . 
IIIat 11M __ fft for. dcIa,... mew .. l1&&li_ eK' 
~ ..... l.iI;e Ilia __ fft. . 

an No _ncIOf .. N ~ .... 10 IftWiye • 

- ...... "eII •• 1IftI1Ie IIu IIeen '" clefaull,n COftIOIriIIl 
.1111 11M proorNons of Illis CIln/llCf for a pmocl of _el, 
rear. MId .. _II .. eal 11M o.:alllraaor. ,n order 10 quai­
,f, IIIICIcr 11M .... shall mak~ a .... atIIIIicallOll .. '" 11M 
.:uc of 11M ,_-c of 11M onll'" licenM. 

In T1Ic board SI\aII prom"' ... e rules ancI rqU"UOIII 
.lIiell nlablilll 1I",form .:nlcria 10 I .. em 11M ,"jew 

and adjUSlIMIII of 11M IftICRI COftIIrucI_ ~iauJr_ 

,-, ..-..., da .. dlcMions. and _.,.,. IimICulOIII 
of CIIftir_ of lie...- .110 arc oulttcct 10 mICOOallll' 
11M boMI. S<IdI enlma .... abo ............ foe 
idcnufJi"1 1"- IicIIIsea ftIStII,1II1 (0' _"AI wtIo 
ma, r.qllift a puler ctcaree 01 scrulin, '"- 11M board 
,11M usual. lAces 1916 CAdj. 5.1, ell. IU. 17; I,.,.,. ell. 
••• ; 1919. ~iI. ",6; T.C.A. Q"11.1 

6%+/11. CerdftaIe ........ ,.... ............ 
...... ....., ....... -"", ~"Iftirleare of IicenM 
i:uuccl ." 11M saMe board for lic:msinl COftlraclOfl 10 an, 
II'CIWG .... in an, Ilruc:II of Illc armId ~iCI of IIII! 
Unit ... ScM .. or .110 IIcrafICf CIIIitls or is called into 
said ~ sMII .... ill full f_ Mel afc unaI 
_II) ,., aI .. UIcl ,.... is dascIIat .... fro. said ... 
- ... l1&&li .. suIIjcllO mew .. M IIIat lime ." ,lie 
.-,- of , .......... fee lei _ ill IIIls ct\afIIer. IActI 
1976CAdj. S ... eII.1:l. II; T.CA Q ..... , 

Q+II'.. ". ",111111". _ ..... 

-.-C.ICII ~ .. , .--. Rna. • corpora. 
lioll dMalO lin .............. orillj ...... ." .... ..-
~. --...ency, frud. ....... ..... 

-. 
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udlOf ..-.dua ill tile pnaicIr oC_11II 1M the 
put oC ... , pmoII. lIna. « ~ioft Iic'I'IIMcI lien· 
IIIIIMr ud tIYIl /lie .......... IUdI dull ill My oCtile 
.. ~oC~iltdlil_cMd_J"""'" 
IIIcmIft IUCI'I ~_ ma,. _. put oC ill d«rft Of JUdI. 
_ .. weII-. ,...ullle anifICMc or ItcftIC undft 
_IIoch such .:omrKIOf IS ClPftAl..,. II IIIe 1_ or IIIe 
.rClN'Mld ... CIft ....... 

(21 (I IIIaIl be IIIe dill)" OCIIIe clerll "CIIIe COWl 10 
nOIlC,. IIIe nA'1IIl\e directOf at tile IIoanI oJt _II __ . 

III. TIle Nard _,. rcoo_ .. a..:1ftW 10 an, ~ 
(ltlll. '" ,;..,..".41."' ... _ .... __ 1Ia, I\cocft ~OIWd. 
P'O"iohcI all IIIe _lien olllle IIcMtd '"Ole 1ft C • ..., 01 
_iI m- COf ~ IIIe IIcMtd ma, dftlll ",m. 
cicm. 

eel TIle eucuuwe directOf IIIaII inmwd&altll' _ir, 
IIIe _arv or Kale and IIIe clerll or ao:II O:O<Inl), In IIIe 
SIAIe. at any ~_ oC. Itcftsc Of IIIe rctSwaIICe oC 
a r",oked (i,;cnse. 

Id. TIle board ,1IaI11Ia ... III .. po.er 10 ,...011 .. Of "' .. 

pend anl' bccnse Of _aI .,anled II, II tor ~~ at IIIe 
r_ waled in Illil 1«1_. Of rar • failure 10 oewr.oe 
IIIe tennl and .-oncliliaM or an, license or _aI 
,ranled under IIIe 1IfO.ISIOM or Illis .:lIapeer Of an, 
lIyIa .. s. rules or rqulations adapeed Of pramulpled II, 
it a. IIfO'°icled in 61.101. or COf. oia!a&1Of\ OCIIIe IcrtftI 
or an, license. 

ee, TIle board sIIaII in all cases Wore llcannl an, 
cIIar .... aplnK • conl,...~ar. Curn"" a -nllen copy aC 
III .. .:IIarlCS apanll Ille accused. ulCludiftl notice or IIIe 
,,_ and IIlace _1Ierc IIIe cllarlG will be liard. and Iiwe 
rcuanalile OllPOnunil, rOf lise acc1&SCd 10 be pt'CSCft1 
and oller an, ... tdcncc lie ma, .1111. The accused sIIaII 
1Ia ... Ille rillll 10 ... "arM)' iCIIe 10 daIns. 

en The alfrrnuaM _ .. oC • majoril' OCIIIe IIcMtd 
IIIaIl be nccasat)' 10 _lie Of ~ a IiccnIC Of 
_al. 

III 'TIle baUd",., m_ I. __ Of renew • -=--
10 ... Y ~ .... -..-- c.1IIc' 04 f __ 
abilil,. !act of ~ I ° ° .t"". ....... 
_II repni I.~_ oIlic.-cw _ ... ~ 
cioft 01 a rclan,. ud M, 0I1ter CClftduc! wllicll ___ 
mG im,,""*. rnuduIcM Cf lIiIhoneA dcaIiq. • 
...... ioe alllle ___ (Aas 191. (Mi. S.). m. m. 
It: 1m. m •• _. J: 1m (Mj. 5." cia. 191. I: T.eA 
61~I'" 
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61.11 •• ~ ... of ' ................ 10 .......... .. 
......... -4a. All ardIi&cu aa4 CIIPMws prCllUinl 
plus ud Il*If_COf _II 10 be _cd in the 
IUIC. Of wIIerc IIIe __ 10 be clone is Iocaced ia tile 
-. IIIaII iadudc ia IIIcir ...... ioa 10 bidden. and ia 
tllclr q,mfocations. a cotIY or IIIia cllapeer. Of lucllpor. 
lions llsereor. _ arc dccIMd ncccssary 10 comrcy 10 IIIe 
in,,"ed bidder .1wl1Mr lie is • midul or d", ,,_ oc 
_. aM wlwlllcr .1a..1Iaa 1Iccn ...... tot ~._. 

IIIe iaC_11IAI it .... be -.ary rOf h ... 10 sIIow 
....-.- 04 a '-'c berore his bid is co.idcred. 

(III TIle amutta or en .. _ IIIaI.I direct 111M 1M 

IicnM ~. capctalIOft dale., ud tllAl .." oC 
clauaf_ion app/,.nl 10 IIIe bid. appear 011 .... 

~ ~ the bid. 0I ...... 111e bid shaII_ 
lie opcMd. 

Ie. ArcIIicccu. _pa.rs. and a.....tiftl _ ...... 
pulllic: aM pri ..... Cadilll 10 ......... llIia __ of .. 
d\AcIIcr IIIaIl be penalized in tile _ manncr as ... , 
penooI UftcIcr tl.110 .\WI ~ • bid Cram a pcrsoa 
wllo IS _ licmIed in accordance .illlllle pro9ilions° 01 
,his cllApeer. (ACIS 1916 (Mj. S.I. cII. IU. :0: T.e.A. 
tl-4lD.1 

"l~I:U. P .... I .... , .............. -1:11 ,'n~ I'CI'On. 
lirm ar ."Of1IOR11Of\ _ho en.., ... Of otrm 10 mple in 
~OfI'ractlnl ."heNl a license as rCClUtred by ScctIOf\ 
62 ... 10). or who oiolal ... IIIe IcrtIIS and condilions oC 
"'1 1icIm. or r_u IfUIed by IIIe 1IGud pun~llo 
IIIIS clla4xcr. sllall be MbIc 10 a r_ or _ leu \I\» liwe 
hlllldml doIIan IS~ __ "- left ,-",1110-., 
or IIIe tocal ~_IrKt Of bid _nco _lIid\cocr is 
Iralcr. 

Ib) An, pcnCIft, r""'Ofcarllaradon .\WI~. bid 
ill _I oClwml,.lioc IhouIaIId dallars eS%3.oool rrom 
a conlractOf .ho is _ 1iccaIcd •• ilh .lIIIfOIINIe cIaui­
flClltionl and suCfocicnl _ary IiraiwialU. ia accord­
ance willi 1M pro9isions aClllis cllapecr. IIIaIl be Ii.ble 10 
a IIac aI_leu 1II1II _ IIIousuMI doQan ISI.ooo, nor 
IIIOIC tJIu raye IIIousaDd dollars (SS.OOO). 

eel No orftaal aCIM _C OIlier l/Ian or tile [)cpa". 
mcnc or TrusllOflAlioa. Of M, poIitit:altulidioision 01 
IIIe SIAM. IIIaI.I iIIuc • pcnaic Of _ wOfIl order to 
MF ~IIIcnl_.IO ... i._ ... uoIcII 
uodl ....,uc:..c holds. Iio._ ••• ___ .. 

propriMe c!MIir_ioM -.II ..,rr..:icnc ~ Iintiq. 

lioaa., ift -.w- witll CIIe pro<risioaa aC tlIiI cl\allCer • 
An, well orflCial 9ioIaIiai chis wllleclion IIIaI.I be ....... 
jccI 10 " IIac oC _ leu I"" _ 1h00au4 ;iallars 

" 
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111.1100' __ diu lift dIausud ..... CSS,GOO) 
upoa COft¥icrIOft.IAca 1976 (Adj. 5.1. eta. IZZ.11: 1911. 
cta. 399. 1: (MI. ell. "".1: T.CA 620611.1 

61+11(. E8r_ ." ~ ., ...... -Tlw 
boanI sIIaII inqUlle l1li0 IIw iclasulY or .. , pawft. an.. 
or ~orpora&lOft ~ uIIIMr 1M .-u dullfica. 
1I0ni of IIUs eM1IC1I' an4 sIIaII ~I. 1ft, ~. 
firm. or .:orporu_ VIObcill, 1M pnJWtIionI or ellis 
~lIapccr. IAca 1976 (Adj. 5.1. ell •• 11. 11: 1m (Adj. 
5.1. .:11. 906. ::: T.C.A. 6106l1.l 

61 ... Ill. 1.,........-4a'ln onIcr 10 _1M «free· 
Ih. mrOfCWlllCllI or Illis cUpccr. jurilcliccion is .. _rll" 
m:! Oft 1M dIucwrF '*'" or ellis _. co puc in;­
live nIIef' ..... .., ~ IInII.. or c:otpOI'UioII 
unclcnalllll, 10 en .... in 1M __ Iraccin. IM&sineu ill 
_ioIa&ion oi 1M 1_ or IIIiI .. 1Iapccr. 

Ib, Su..11 inJUftClIOft SUit sIIaII be Ii .... in 1M ClaIM or 
1M II •• or T_ on nta&ion or 1M boanI ror .... 
in. conlraccors. or any member IlIcreor .... 1Iou1 boft4 
bcin. reqUIm:! ror p!'OMCUllOft or 1M lUil or ror IIIe II' 
_ or ,nlu_lOft. 

I~I An" r.pmses 'ncurm:l. lucll as dcposlllOftl. lra_d 
r,peft.ocs. ~IOrM!' ires. required ror II,. prowcullon SUit 
.IIaI1 be paI4 In IIIe sam. _ncr as ocher apmsrs .... 
~urred by 1M board. IAca 1916 IAdj. 5.'. ~II. 1%:. :3: 
T.C .. \. 6l-61l ., 

61 ... 113 • ......., ., ...... ___ ..--.. ill-
..... -A ':0._ pramiM • ..- or uncIcnland· 
in. in or in COftMCIIOft .illl or coIIaIcrallO a conlna or 
&II'ftIMII1 rdaliwe 101M COIUCruccion. all_ion. re­
pair or IIWnlrnaac:e or a builclin •• scruccutC. ~. 
Irnano:. and apptiancw. indueSi", _in .. danoIicion 
and r~ca-&lln. COftMCIed IlIcrewicll. putDOnln. 10 ill-

• danmr, or IIOId Iwmlas 1M promisft &pi"" liabiIily 
ror damalCl ansi", _ or bodily injury 10 pcrma or 
damaiC 10 propm, c:aUMd ttp or resullin. r~ 1M sole 
..... ipnft or 1M promiMe. his qmu or ~ or 
indanCIiCft. iI ...... public poIicJ and is __ IA4 

_ UMIIron:alllc. (Aca 1976 (Adj. 5.1. ell. IZZ.:': T.c.A. 
61.Q.&.1 

61+110&. ~_ ... _." ..... ___ -
ta'ner ..... __ ....... ..,_ 
slulllIe ....... ..JW .• .., .......... ttp_ 
IIaonI oeIy r., ,.,.... 0( ....... ,tw quIIR. 
aaions or ...... ror aa.. 1M rIW ~ 
1iIIIi&ac_ 

16 
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(til n. ......... o(,tw-"., .......... 
".. '"ftc IIIaII .. ~ _ 10 !\lid _, Go 
......., IioucW __ ....., ror C1WpiII'JIOM or. 
......... 1IIIIir. IDoT·.,o 1M ~ __ 1IaIA4-

.... CAca 1m. elL lIS. I: T.e.A. 6l..QS.I 

6%+(15 ......... 1M ............... -TIw pi'OWiIiocII 
or CM UniC_ AdIaiCIiscnciw ~ Ace. dlapicr 
,. 0( ciak ......... f09WII III III8IIII'I UId ptOCIIIl_ 

....,.uac die ...... UId jIIdIcW N'ft.w 01 u.y -..... __ ............. -*rdlil 

cIIapMr. ,Aaa ••. dI. aa. I II: T.CA. 161~ 
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TENNESSEE BOARD fOR UCENSINC 
GENERAL CONTRACfORS 

CHAPTER ..... 
LICENSING 

TAILE Of CONTENl'S 

0610-1.,01 Applicalion ror l.iftmc 
0610-1 •• 0% COft.1idcralion or Applicalions 
0610-1·,03 SpeNl Mftlinp 
0680-1 •. 001 SilftaUara on LicaIsa 
0680-1.~ ~ u.-
0610-1 •• 06 Rcinaw_ 011 ......... LicnIe 
0610-1 • .0'7 RcpaW 
0610-1·.01 Chanac or Add_ or OfrlCa'S 
0610-1·.09 Chanac in Mode or OpcraIion 
U6IO-I·.IO Renewal or Limlle 
0610-1 •• 11 Joinl Venlu", 
0610-1·.1% General and Speciall, Clusiracalions 
0610-1·,13 M_ar, Umilalions 
0680-1·.1. Rcqucsi ror Chanac or t.1auiracalions or 

Limnalion 
0610-1 •• " RC"icw and AdjUS!1IWII1 or C1uoiraC:II_ 

and Moncwy Limiwion 
0680-1·,16 Oullinc or Clauir_ioaI 
0610-1·.11 REPEALED 
0680-1 •• 11 Unla_rut Biddinl 
0610-1·.19 Ciyil Pcnallies 

0680-1·,01 A~ ... ,. Ucw-..An, applicalion ror 
a licmw as I conlfaclOf snau be accompanied by: 

lal a non·refundable rft in lhe _nl CSlabiishcd in 
TcnllCSSft Code Annoulld Seaion 6%-6-111; 

Ibl rerCfCllCC'l rrom an arcItiICCI Of enpneer. baIIk. 
~lI\aIcnaI dealer. COIIInCIor. and pal diall or 

rormer _pIoJcr; aDd 

ICI a qualionnaire r_ ~I fInanca. cquq.. 
IIWIII. aDd aperieace. 

0610-1 •• 0% C .......... ., A~~M d .. 
III AU appIicalioaI ror u.:.- wiU be ___ • 

lhe rqulat -incs or lhe IIouIl. SucII _iap IIIaIl 
be IIdcI in NasllYiIIc. T-. ill die _hs 01 
January. MardI. Ma,. Juty. Scpcembcrud NcMmbcr: 
~ 1Iowcvcr. I"" UW Mud ... , dIuac die toca­
lion or IIIftIiap u iu diocNioa. AtI\IIic:anU wiU --.. 
adequuc _icc or an, IUCIl dIup. 

It 
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(l) AI acII ....... _illl lhe ..". wiU consider 
appIlclcioal _1IidI have been propert, com!llfted .... 
naMd ill lhe 0fIIcIe or ,he loud by lhe IWCllliab 
C2ItiI'da, 01 die pnctdinc _lb. 

(" Applielllls wiU be _iraed or lhe dale -hen Ihey 
sIIaU ~ before lhe loud ror cons .... alton or Ihar 
."picalioal An, indiYiduai prcICIOIinl 10 enpac ill 
COIIU'ICIiIII as a tole PfQ9ricconhill mUS! appear per. 
sonaU,. before lhe loud and canna. haye rcpracnla· 
lion. Ir die appIicaIII is a panncnlllll. U las! OM or lhe 
panncn sIIaU ..... berore lhe Board. er lhe applicaal 
is a corpon&iOft. an ofr_ or _ -lib a powcr-or. 
UIGrMJ 10 ~ die corpon&ioft..aaJI appear. 

0619-1·.03 s.-w ~ Special _inp or die 
Boud ... , be held U die aU or lhe C1IaarlUft -hen re· 
qualld by U IasI dine en loud IIIClftben. 

0610-1.,001 ~ __ ~ The tilnuura or 

lhe CIIaarman and Seem." or lhe Board \hall be ~r\S. 
Id on orillnal and renew. CIOnarGICS or I~ 

0610-1 •• 05 "'''1:1 __ u.:.-.. A duplicale cmaracace 
or liomM .." be lUutd by the loud upon rcccilli or a 
-rillell ..... ~nied by a rft or len dollan 
ISIO.GOt. 

0611).1 •• 06 ."1 11._ ., e ....... UcN.. An, 
*- _hicll has become inyalicl because or railure 10 

recorcI Ihc liccll.w ill accordance witb TCA Sec:11011 

6%-6-11% ma, be rcinslaled willlin OM III ,.,. rrom lhe 
dale or __ upon sub..uu- or a new appIicaIaon 

and r •• 
0610-1 •• 07 ~, 

0611).1·.01 C1aMte .. A .... ,.. • omccn.. A licensee 
shall _ir, lhe Ofra or lhe Boani ill _nlllli walllin 
Ihin, 130, cia" or an, clwap or address Of lin Ihe case 
or a C'OtI'Oftlionl orran. 

0611).1 •• 09 a-. ioa ... ., .,...a .... 
en W~ a p!lftllG'lllip licensed as a COIIlraaor 

cIisIoI-. _ r __ tier or Ihc panncnIIip IItaIl 

runtla' lIIIdcnake ~ w- ralina a new ... 
pIica&ion ..wb die Boud and naiYull a license. 

(2) ell_ or a mcracr. purchue by ftOIIo_klloldcn 
or lhe ... jorify iac-. or norpaizuioll punuanllO a 
..... krupICJ pnIaIIIiac. or .,. e:arpoqaion cnppd in 
COIIInCIint. Ihc ~ion sIIaU make wrillen appIica. 
lions 10 lhe Boud aDd obcaia a .. IiccIIsc berore rur· 
dIcr lIIIdcn&killl _inl. 

19 
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0611).1 •• 10 ...... ., u.-. Ally ...-. r .. « 
~ dairiIIt 10 _ a lice-. sIIaII .aU .. 
"Iicali_ 10 11M loud oe 11M pnscriIIed r-. T1M .. 
plic:u_ sMII be _ ..... II, a flftUlClAl_ 
Ulllltd 10 ." a public lI."COUnWII Ot cmirltd public K' 

."""IAnI: ~. howeower. lhal it" a _aI appIican& 
nquIII a ~ lialilalion Dr _ tIIIIIioo doIYn 
,S 1.000.000) Ot leu. lie ma, IUIImiI a ~ _eo 
IIICftI lhal IIIe ."r_lion CO"lained ill his financial 
lIal_I is INC and corm:I 10 IIIe bCII Dr his 
k_ltd .. and 1Ietic(. 

0611).1 •• 011 J.-. Y_ It. ;0;111 _ute ""'"*' a 
__ ." -"icIIlic'IIIMd _raaDn ma, combine lIMit 
_ary Iimlwions ill order 10 ullllcftakc a .., .... pro. 
;c."t lhan ad! would ocllcrwi.c be able 10 perf_ as 
wPUalc _" .. "ton. !'ICI._no:IOt ma~ pen"; .. c ilia 
joinl vCIIIIIft unlcs.: 

,a, 1M ~ I.:enstd in a .w-irao:lliion ."ictI is a 
nc,:ft . .ary &lid '''ICltal pan at" IIIe lOCal prujcct: and 

III. IIIe _~ limitulDtI Oft ...... " .iasoirao::alioHl is 
equal 10 Ot ,taler Iltan lhe panio" of .1Ie 100ai ':O!II or 
IIIe praJC'l."I ."volv.". ,/lal "'~,-i.i.::a,IOft. 

11110-1..1: C~ ..... ~, , ........... T1Ic 
Board .. ill IIlIlile 1M .~"ern of .encral and .pcaall, 
.1auor,,*_,. a' .'Ofttr&clill, -c'I ran" in Appcndi~ It. or 
I"is Nic. H_cvcr. in v;c. 01 1M .n..TaIIftI ~ 
lion &lid 'ecllnaIaP:aI aQvAn.:e in 1M '_""-"tion in. 
dllSl~. 'M Board teMf'lCS ,lie ri.", '0 cIc!Ian (ram IIIe 
.:las.oir ..... lion ')Stern .n apprDlltiatc individual ..-....s. 

" .:anlta.."tor lio:en.... in _ or marc tUb­
,;lauIr,,*_ IIftdcr • .-raJ COftSInoaia" clas.oifka. 
110" ma, pcr( __ Otk in SUC:" IUboo.1a.;r ..... 'ionI" 
IIncIct any ocller JCMrai."OftSIructian .1aai'i.::allan. pro. 
vidtd lhal IUCII '"Otk: 

,afis ~C'IIl e,," ftIab1i111ed ...... and ...... 
.:cd_ i" IIIe ."'OOIIINClion buIiIIas: and 

ell, is ntaatd 10 I_ -tIicIt _is ..... 10 ........ 

~. rOt poIr'IIOta 01 *'ertIIiIIiIIIllIe dauir_ 
lions ia wllidl .. ~ • qulirlld 10 ...... 11M 
80ud will JIriouriI7 ___ ...... Ot _ ,he ..... 

CUll: 

.., Iau IldeqUMC ......... ill ,he ctusir ____ two 

.-.a: (1, has .. 1111"'" pIaM ,00r_ • ...-...: 
III ...... _, rram wllidlllillNsillaa is CDIIducled; 
.... el, .... ,Ot .... ,lie 1IIiIiI, to acquire, lhe -..y 
.......... roc die dallir ____ ,....a. and 11M •• 

:<. 

., 21.04.2 
9111lB 

IICrimI:e 10 .,..c IUCIt lllui ....... T1Ic .. ....--.. 
01 .. ~ willlII-edcnd '0 III diu or _ Ot 
_ or Itw PlflIICft iIIllle cue Dr a pen...,... aopIi. 
-; and _ oc _ orille a(Rem in IIIe cue Dr a c:ac. 
paruc aOPlicaaI. 

CJIIIIG.1·.1l M-.., li ..... I .... 
lit CicMnIIy. 11M moneIlIY limitalion pIKtd Oft a 

clauiraca&ion or a licmsc .illlll dftcnt\tntd as rol~: 
,a. FOt appIicanlt IlIvitll ., last fi~~ ,', l'ft" of 

ditm a..- ill IUCIl ctauiI"_ ... no .,...,.. 
dc(teMtIcy wiclll'lftlllllCll ...... _ ~ _ ac-r 
or: 

e. ,. Ilot dme '_IIIpiIcanf't _ ~ Ot 
:. ,CIt Clot lima .... appIican,', -kina capi, ... • 
ell'FOt __ ~IlI¥iac."'h''' ___ 

01 dinct npcrince ia IUdt cteaar __ aa4 ..; • 
IIU'CIIf defICiency witll I'e'IIICCI 10 planl at equi,..., 
but wil" limittd WOtkitl. capilal. IIIe PftICf a': 

I. ICIt 110, limes 1M appiio:an,', ... Otkln. QIMW: <N 

1. 11(1!, pcr'C'CftC ,~, or IIIe .pplica"I·' ftft _an". 

1,;, Far ocller applicann •• Jeowr _nl rCl1coctin. 
Illc dclrcc or lack of ~pcricn« ...... Ot equiplftCftl. 

el, Lftlcn or ."ReIil and indcmnllln Ian r_ rur. 
ni.1IIeoi II), IIIe Board, map III ."OfIsidcrtd 10 rei1C a 
~ IirniwioHl. Letlcn a( .:redil maw III added a' 
Iheir rull value 10 IIIe applicant', _killl ~lIitai. emit 
rOt indcmnicia .ill be liatittd 10 firl, percen, e~'. 

·Cllrrftli a\fts lao CIIrrftll liatrililia. 

I), " ICllcnn.:c or len percenl 110-. ... oil be .U_td 
Oft Ille ~a~ limitalion pla:td an ally ~iasoili.::allon 
of a lintN. 

I~' SubJ«l 10 ...... " I~"C. no ~_r&cIor oIlaIl 
enPIC. Ot orrer 10 ClIP ... in any J'fO!C'o"t 01 .. "icIIlne 
aN 'itIo:Ioodi"l ... malerial and Cabot fumt>lacd ltv Ot 
, ......... _her _tee ocller Nn ,"c _ ...... _ad~ . 
.... IIIc -. ...... iCIII 'llf .. r Iio:omscd ill _ 
, ..... _ct.uiIica&iaa, die hi ..... -.an Ii_, 
pIII.1Id oe his limN. • 

0IIII).1-.14 ..... r.e-... .................... 
.... It. aa-_, rcqllCll ,lie Board la .. --'Ocr I'C';' 

sioa or "is elasur_lionCs, and/Clt' _arv 
IirnicatianCII. an, or it ...... .., _Inp. SucII rwquc,( 
tIlaII lie ..... ." letter •• 1\icII sIlaIC III ao:.:_ ...... ." 
finucial. llluiPlMMo and ~ __ I &C • 

__ as 01 no _I ..... 1_,1, _lis prior 10 I'" 
21 
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... 01 ........ n.....- _ M,...,.. ..... 
orne. 01 • IoM'd .., • ~ ClIIdI. da, 01 • 
~ ........ &M~iII .... iliscoM_ 
....... FIuMiaI .... s .. IIIaIl M ..... 10 .., a 
palllil: __ ..... ..apc. ___ • dial if • r.. 

q_ecllImiIadoa is _1IIiJIiOa doIIan I1C.OOO.GIIOI« 
leu. • ~ rna, ., ... a -naecI __ I_ 
dle inr-.ioa ___ is Ilia riauciaI __ is 

crw ud _co ..... 01 ... 0. ...... ud bdid'. 
Q6IO.C·.U ......... _...- ., ~ 
... -., ......... T1Ic IIoanI rna, requift I/Ial r.....au __ IUbowicIecI .., COIIInaon ill _ 

;UllClIOft ,",II u..,ucuiocl r. _aI or I __ • a 
~ r • ...., or clallirocuicNl4., Of liftlicacicNl4.) M 
CUIIIiMd .., IIIe C_pcroClcr or IIIe Traaury « Ilia 
cIaa ..... ecI ~wj .... T1Ic IIoanI'rna,. ___ of 
l/Ie ~ 01 ... ludit. cftuIinl fIIIUICi&I caMiliou. Of u, Miler ,.".. r_on: 

en requin IIIC ......... 01 addiliaul 1INMiaI1 .. 
r_1Oft prior 10 eaiac Oft • ftIICWaI ~lica&iocI« No 

q_ r. dIM .. or elauirec:alicNl4sl Of IillllwicNl4sl: aad 
1%' .:Iwtac l/Ie ICftC'aI or opea&!lY dalliraliolll Of 

-ar, Iimiwiocll 01 ... , license -lien ift IIIC pulllic 
iftlCHSI. H __ • befcwc dlanl"'1 advend, l/Ie 
.1auIrauoftlSl and/Of -ar, lilll.lalloll4sl or ... , 
limllc. l/Ie IIoanI sIIaII .rrana l/Ie licmIcc lhe appcw. 
lucril, r •• hcarift. 10 sIIaw cause _II, IUCb _iocI 
sIcould _ be IIkm. 

21.04.3 
·9111EB 

CA' OUTLINE OF CLASSlFlCA nONS 

C., Ilaidclllill 
CbIC~ 
Cel Cftdcumal 

Cil heidi", CactlGrin 

C%) HC -Heavy COIlscruaiocl 

Cal Marine 
lWUna. Docks. Hubat 1111_ 
ftlCftll aad Ta-.lll 

Ibl T_net and Shart 
10:1 E_,., and P_ Planes 
Ce" 0.-. e.G. ~ and Ca ...... 
leI ~ift .... s...r __ l:............,.. 
10 Oil FWIcI C __ 

III Oil Renncncs 

iii Heavy CIICIOrics 

/J, HltA -Hi ..... Y. Railroad and Alrpon COlISCruc. 
110ft 

III Gtadiftllftd Oni ..... 
Ibl Base Ind Pa¥1ft. 
1.:1 arielICC' and Culvcrts 
Cell ItacIr...s C_rucrion and ItciaIc'IIlIcms 
leI M~ lad Specl&II, lIans 

(., MU -Mllfticipal and Ulilily COftICruc&_ 

Cal U...,. __ ~ 

Cb, Waca' M4 s-. "-" lad Sc-cI' 
0.-" 

CCI ar.cIUIc aDd Draiup C~ &ad 
Ja.da, 

CeQ ILuc lad I'a¥ia& 
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cS) Me -~ C ____ 

Ca' .......... 

ct. E 

Cb, "'-...... , 
CC, Hal .... VCIIII ..... Air COIId .......... 

and Itd'rilCfaC_ 
Cell SclnaIl:IIn a .... f"n PraleaiOft 
ee. 1_1aI_ of MccIlulcal'Worll: 
Cn PoIIuc_ COftlroi 
ell PIMucaa&ic Tullc 5". ... 
ell, Tftllpencvft C_raIa ePMumalicI 
ei, .... C--. ud lepUs 

ca. EIIcvicaI Tr~ Linn 
Cbl Elculcal WOfIl: rOf ..... din.. and 

$cNCIuns 
ec' UftIkrpou.... EIII:Irial Condu.. I .. 

l&ailuian 
cel, Sound and eal_ S1"CIII1. f"ete 

Deleaiall 5,,,_. Sipa! and But· 
liar AIanft S".CIftI 

ee. Elearical Si,ns 
en TeicpIIoM Lines a .... Duas 
ell Cable T. V. 
1111 Subllaiiuftl 
ei, Elearical TCIftCIIFaIUft CCIftUOIs 

Be -Buddin, COftIlNCIiall 

A. leidcomiaI 

"ltcsidIacW buildin, _«I" an 
IIIoM ___ ..... _ IiIBiMd .. _NClian. 

re 1 lin,. ,....,. Of ",0 of -.. IWD. IIIrw 
orr_r"""'~_""'I ___ 
ia ........ ~ __ ia_nll:l_ 

IIIIrcwtdl. 

8. Ce= ciM 

A ~l ciaI ...... _ II 
w' ..... !Iid _ .. _ for dIe-..aiDa. 

.21.04.4 
"9111fB 

cnaiae. __ ... ,.,. Of danaIIIicMI of MY IIuaIdiq 
Of __ ror _ .. IH ;~ ~ IIIe .....a 
,.-.;c. . 

A _raaor ....... IIIis claslir __ is 
_1IoriIIId .. !lid Oft ..... _rKt rOf IIIe ___ 
aII ___ n.-ir and cIcnoaIitiall of buildiftp Of tlnoe· 

lures .... rOf iadllllnai praclua_ and M1Yicc • ...:tI • 
_ .. rrel .... pIuu. 

I. ,,-icalTraI_ 
1. C.,..ry. FfUIiftI ..... MiU_1I: 
J. DryoqU 
•. "'-C-'nt 
,. FGlUllMliaIIs 
6. G ..... Window and 0- C_NCl_ 
!. 1n.""lI&iauI ancIltCf_-c EIIUlptMftl 
S. lallie. I'IuIcr Mel $cIOCca 
9. MPSOftry 

10. 0maIMIIIaI and Miscdlan_ Mcra! 
II. Paincift .. laicnot' DccvnUft, 
11. Itaal Dlcli:a 
Il. Sile and Sabcli"iaiaII D .. clop_ I.. SCIftiaI Caaciftp and WaccrpnlG("lft, 
.,. rde, T..-rua and Marble 
16. Insuialiall 
11. Elcwucin.. EscaIaIon. anel Dumltwailcrl 
II. Ermiall and FabricallGft Dr ScNCIutal Sled 
19. Cono:me 
:G. SMnMcW 
11. Itoolint 
1:. C OIIWeyon 

13. Saaclblulill, 
~. GoIrC __ 
%S. T_ Couru 
l6. ~PaaII 
rT. a...... .w'1IUIIIII 
1I.~"" 
1!1. 
30. 
J I. DnNIiIiaII 
Jl. MiUwn,IIt 
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A. MuiM 
CWIWwI. 0IKb. 
and TcnaiMIIl 

I . TullllCl and Suft 
C. Ener.y and P_er Planes 
D. Danu. Dikes. LC¥ftS and Canab 
E. Miftin. Suriace and ~ndcqrouad 
F. Oil rlCld COlIICfUClioft 
O. Oil Refineries 

....., C_ ...... C ......... eAtIIIIJ 10 all_I 

I. ScNCIutU Scm Era,ioII 
:. T_ and Sca" COIIICNClion 
J. Foundation C_NCliotI. Pile on-,. Founda· 

1_ DriUIq. and Scabllizalioe 
.a. DormoHilioft and M_ 01 ScNCIutft 
,. c..1cann •• Gtubbin •• Snagin. and Rip R.ap 
6. Slipfomt C_TCle SINClutCS 
~. a illln,lnd CraM a,gin. 
S. Wddin. 

A. OrMin. and Drainqc 
IncI .... aradinI. ~ DiDC and ICrue· 
lura. cIc&nn.and 1Nbbiac-

...... II1II PI'-. 
I ..... C_NClioli 
:. HOII II1II Cold Mia AJDfqIt 
l. Sur(a..-c Tnumcnt AqI/I&Il 
". CoacmcPlvinc 

C. lridICIand CuIYms 
I. Paiminl 
%. RcpUr 
J. DnnoIItioli 
.a. Iridp o.A o-ta, es.lucl 
, . GuIIilc 
6. CofI'cra. 
7. Sled EnccioII 

D ........ c-cdoaud ...... a-

21.04.5 
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E. ~ lad 5pcciaky I_ 
I. Trame Sa(fty 

L ~MarlIcn 

b. Sipiq 
c. Go&nniI lad Fcncinl 
d. AllftI ... lon. Sipllililion Inc 

aCMOi_, li'-in, 

%. Lan41Q11in. 
Includes MCdin •• toddin •• p .... lin •• IftO 

chemical Wftd and btusII conlroi. 
J. PI"CIMIII Rdllbililillon 

IncI .... prawn 1fOU11fta.lrindin. and 
...-ina. ._c JO"II'" and ulllkr· ..... 

.a. w" DriIIi •• 
,. Mi~ C_TftC 

IncllIIIa ........ \. dmoC'WI~"- ...... b and 
.uller. II1II bo~ ••• en,. 

Munio.,pallnd UI;Uc,COIIlltuCtlon Includes ~ 
lupcr>l_n. labor ..... IcnaIs and equlpmenc 10 .-omplccc 
under.round pi",n •• Wiler and _er I'Ilnll and wwer 
disPD'll. &radin. and drIlM", and pa",n, lunlc" 
tCIIncccd 10 lpeciroc area named.1 

.... U~.tOUnd Pipin. 

Furnilll IUocm-. labor. ""Icrials Ind 
equipment 10 COtnDIftc III '"'*tItounc& Dipen. (or 
munlCipli and ulilil!, COIIICfUClioft 'Uftlal _ncccd 10 
qocaroc area namedl. 

I. GIs Oiscribulioft and Transmiuian 
Lines 

1. s.- lines. Sc_ Drains. Rdllbili~· 
lion and SlNClura 

J. W_lina 
... UIIIMrpouad Cond)li& 

I. W.... ud Sc..r PIaau and Sc..r 
DiIIIaMI 

C. Gndiea .... Draiutr 
encl ................ pipe and_· 
lura.' "-riq .... ..,....... 
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D ....... ' ..... 
I ..... C~ 
L HoI and Cold MIa AI\IIIM 
l. Surl_ T __ AIpUII 

4. COMftt. 'a_ 
S. MiKelaan- C_C 

Includcllidcwalu, cIri ..... ". ~wII .. 
,uner ... 110"1 C\IIYtIU. 

A. Phalllllinl 

8. Process Pipi ... 

C. Hftliq. VClUil.Ii .... Air COftdiIioIIin, 
-' ltefriccralioa 
I. SoW HVAC 

D. Stlrinltlcn -' Fil'lr ProI ... ,ioa 
E. Inwlalioft or Mc.:hanio:al WOfk 
F. Polluliclft COlllrol 
eJ. PMumuic Tube 5yt1C1111 
H. TftlllICf8lure Conlrols cPMumuicl 
I. 80ller COllllrucl_ and RqNin 

A. ElcclricaI T,.,.1IIIiuiot\ Uaa 

8. ElcclricaI WOfIt rOf IIuiIdiIIp .. SI,.· 
luta 

C. U~ E/carical COIIduiI 1l1li ..... 
licIft 

D. SooIIId and C .. _ S7sl-. F"n Dele· 
tioa S7sl-. SipaI .... ....., ,... 
5,--

Eo EIa:uicaI Sips 

F. T ___ u.. .. a... 

G.C ..... T.V. 

H. WMerinee 

21.04.6 
';'9/1/aJ 

s 
l. Elcarical T_pcnalft c-roll 

-$pII:iaIr)' (s,.ar,) 

A. AIIIeII.w MaIerial HandIintIa-iq. 

I. In.aNa 10 be tlitiblc ror licensure in 
IIIia ..,..,aaIty clauirlC8&ioa. the appIi­
_ sIIaII runlilll ~ salisractGr1 
10 tIM Board lbat lhe appIicani hu on 
iu ur( at Icuc OM III dcsi.-ed -P'O,... -110 II.. ,,_,IeIc4 M 

. Aaba_Abal_C--.T,... 
in. Coune ........... Of ~ ." 
IIIc CJlli&cd SIMa ~ Pro­
ICI_~CE'A). 

L A _Of IIoIcfiRa • 1t.:eMc in cilia 
..,.au, clauir_ion oftaII.. as a o:Oftdi. 
lioa rOf renewal or wcfIliccnw, requite 
il~ dailMlcd ftllpIo1ftt., 10 Iteep 
abtall or aU applio:ablc E'A require­
menu 10 insure ""alc or Ihe an" h .... 
dlin. and ~n. or mau:rials .. "n· 
lai""'l .. bcsIOS. 

3. A _ lIlaH, .. hcnc¥cr worlt in 
Ilia ...-.." da.uir_icIft is in pro. 
pal. Ita •• pII,.;cau, on lhe job silC a& 
Icas& _ ell MM:II ~ employee 
dnal, reoponsibIc (or 'lie _t.. 

4. A cancractor \lid noIi(, lhe Board or 
laY aw_ ladled apillll ie, or any or 
ill ftllpio,as. maiM 10 work in Ihis 
'~I' dauirocuiol'l whhin C 101 days 
or ,..;pc or lhe ciwioa. 

S. Tllil .-nd1llCft1 ...... we crrCCl 011 
J ... ...,.,. 1,1-' 

-.t·.11 UPl:AUD, 

-" .. " u..,.. ......... -fto ~ flnaor_-
".... , ... WdI 011 a llflljeI whicII_I".a "_ I,.... .. (_ .an.." in T.C.A • • 6Z.10Zl willIou& • 
valid _nIIC\OI"l ..... or .. wioCGIioa of lhe _ 

and ; 1 j'&iolll of IUds ......... be ...... ..,. 
_ (or &he .,n,jeI. Of pcnni&1c4 10 llUticiINW ill 
MJ ......... 0( &he llflljea. 
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0611).1 •• 19 a.tI ........ 
an T1w loud _,. 18 a ".(uI procwdlaa..,.... ... 

licauinl la dcI1Md 18111e Uni(_ AdmiaiIuaIiorc Pro­
ceduN Act). in addiIiOII COOl' 18 lieu 0(..., OCMrIaW(uI 
dilcipliaaty action. _ o:i-il ~llia aplasc all, 
licauc (ound ." lile 8cIanI 10 be luiley of all, o( cile 
.-- _iOMd in T.C.A. I ~+lIl(alCll: 01' (0: a 
(ailure co observe lile Icrms ancI candilioftl of any 
1io.'CIUC Of _a1 IfUlCId undct T.C.A.. 61+101 Cl 
seq. lit any bylaws. "lin Of reauJaciona adopclG • _ 
m ..... ed ." 11M loud. • (. a -iolacioft 0( cile Cemll 0( 
M, IicmIe in _ ducc willi l'!c (oIIowial ICIIedIIIc: 

V"ooIaUoe 
Gross nqlilCftCY. "-pee_. 
(raud. ~ clalinl ancIIOI' 
miocondUCI 

Failure 10 observe lile Iemll and 
condicioas o( an, IiccftM or 
renewal 

8,lawl. nala Of rqulaciofts 

Vioialion 0( lile lemu o( an, 
liccmc 

noc more I ..... S_ 
nlM" leu lhan ~ 

"OC more lhan 5500 
nOf leu l/Ian S~ 

noc more IIWI S500 
nor las l/Ian ~ 

12' In dClcrmiClinl lile _ or any pmaIc, co 1M 
UIaMd punuanc 10 Ihis na •• IIIe 8cIanI ma, COftIidCf 
Iudl (_ora as clle (oIIows: 

la' Will(ulncu o( lile ~"'ion. 

Ib, Rcpcciciofts o( IIw ¥ioIacion. 

Ie, Mqnicudc 0( risk or hanII call1ld by lile yioJa. 

lion. 

• 
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APPENDIX 8 

Occupational Safety and Health Administration (OSHA) 
Standards (29 CFR 1910.1001 and 1926.58) 
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31 :3116 

- 19~..sc Aabato.,~ .. 
'U\ophytlUe. and acunout •. 

.Sc:c. 1926.S8 added by SI FR 22756. 
June 20. 19861 

la) Scope and application. l"i. 
.eelion "pplies to all construction work 
II dclinr.d in 2a crn 1910.12(b). 
including but not limlt~ to Ihe 
following: 

(1) OemuliliDn or ~ill ... ol&~ of ltlrJclufC! 
where il5bl!~los. lrc:nol.lt:. anthoph~·lIile. 
or ilcliuolile is prl!:$llnt: 

(2) Rl:nlov .. 1 or enc.apsuJ.:lun of 
miiteri.l. conlilinin" aIlI:O=:O:':II. lr.:molile. 
ant!:'Jphyllite. or ilctlnQlitc: 

(31 Cl'n.tru,,':'.lD. "ltcr.llion. re~'!lir. 
mliinlen4nCf'. or felhwatlun of 
:IItructure ... ub.tn"! .. ur portion. 
IhereoC. tlult conlilin IIbe.to .. IrcrnuUle. 
anthophyllile. or IIctinnlitJ: 

(4) In.talleliun oC Froducl. conlo,!nlna 
asbeslo .. Iremolite. anthophyllile. or 
actinolite: 

(5) A~be.tot. tremolite. anthophyllite. 
and actinolite .pill/eme.rscncy cleanup: 
IUld 

(6) TnlRlportalion. ·dispout. Slorage. 
or cont3inment oC ISlJeslos. ucmolite. 
anlhophyllite. or actinolile or pNducll 
containiDR IIshe.lu •• lremolile. 
anthophyllite. or Ilclinolilc on the .ite or 
location at which cOMlrucUOD activities 
are perfunned. 

(b) ~finitiotuL "Action leval" meaM 
an airbome concenlratlon oC ashe.to .. 
tremolite. anthophyllite. actinolile. or a 
combination of these mineral. of 0.1 
fiber per cubic centimeter (C/ee) oC air 
calcullited aa an eight (B)-hour time­
weighted average. 
"~b .. to." includes chry.otils. 

Ilmoalta, crocldullta. lramolita uba.toa. 
• nthophyllila ... be.lo .. actinolU. 
a.bato .. and any oC thc.e minerai, that 
ha' been chemically trealed /jnd/or 
altered. 
"~.i.tant S4!cretary" mean, the 

Aul.tant Secrelary oC Labor for 
Oca.Ipat!oD.IIl Safety and Health. U.s. 

[kjl.rlmelll oC Labur. or de.illnec 
"I\uthorized (l~rson" melin. ilny 

pt·n.on lIulhorized by the empluyer and 
required by work dUlies 10 be pre.cnlm 
regula led area •. 

"Clean room" ml!anl lin 
uncontaminated room havins ('Icilitie. 
Cor Ihe Ilorage of empl.,ycr.s' ,,"-et ... 
clolhing and unconlaminaU!.:i maler!.l. 
and equipment. 

"Competenl penon" mt:ana one wh'l 
i. c:lpllLJle of identiCying exi.tlng 
asbe.to .. lremolite. iathuphylhte. ur 
actinolite hazarda in the workplace Ind 
who ha. the authority to wk. prompt 
corrective me .. ure. 10 aliminatp Ihem. 
II .pec:ified in 29 CFR l!r.!6.32(ij. The 
dutie. of the competent ;HI""n include 
II lelllt the Colllowing: cslabll,hing the 
Dqiltlvc-prellu,"" enclo.urs. ensllring It. 
Integrity, /jnd conllollll18 eatry to .nd 
exit (rom the enclo.ure; auperviaina any 
employee expo.un: monitoring requ.\ntd 
by tha .tlllld.lnJ: all.urioa that IlU 
employee. workil18 within auc:b an 
ando.un wear the appropriate penonal 
protect1ve equipment. are traJned in tha 
use oC appt'Opriate melhoda of r.cpoaure 
conlNI. and Ule Ihe hYsiena laeiliU .. 
and deconlamlnalion procedures 
.pacified ill the atandllnt and e""orin, 
that ensineering c:ontrola in UN 41'11 in 
proper opeflltil18 condition and are 
Cunclioning properly. 

"Decontamlnalion area" meant III 
encluaed area adjacent and coonected 
to the re::u1atcd arca ahd colllisting of 
an eqllipment room. .bower erell. aad 
clean room, which i. u.ed Cor Ibe 
decontamination oC worke,.. Dloileriala. 
and equipment conlaminaled·with 
.. bllto .. Irwmoilla. anlhophylUt .. or 
actinoilla. 

"DemoUtlon" me 1M the wrecking or 
laking out oC any 10ad-supportil1i 
.lructural memlJer Iud any related 
ruing. remo\"ir.a. or .tripping of 
.. be. to., tn:molite, anthophylUts. or 
actinoUle product .. 
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"Oireclor" me .. n. the Olrr.clnr. 
Notiioolilinstituffl (nr Or.cupati<:lnal 
S .. !pty OInd lIr.illlh. U S. O";Jllrtr:ent of 
tt.!alth ar.d Human Service •• or 
de.ijlnee. 

"Employee expusure" meiln. thilt 
npoture 10 .. irb"me ilsbclitO'. wlnula". 
anlhophyllile. Iclinolile. or a 
cnmhination oC Ihele mineral .. lbilt 
wllul.J I)(".cur if Ihe employee were nut 
lI.inll rC:fpiralory prolective equipment. 

"~'Iipm;.nt room (ehllng. room)" 
me4il. a conhuninaled room located 
wilhin Ihe decontamination area Ihat I. 
.upplit!d with Impr.rmeable bllg' or 
conlainets Cor Ihe dispo .. 1 oC 
conhlmiaated protectl"e clothil18 IUld 
equipmftnL . 

"Fibftr" mellns a puticulate Conu of 
1I~lloa, tremuUle, anthophyUite. or 
actinolit .. 5 micrometetl or 10nF. with 
a lenttth-Io-diameler n.Uo of at least 3 to 
1. 

"Iligh-efficlency particulate aft 
(HEPl\) filter" meana a fillar capable of 
trIPPU1s and retaiDiag at leaat 9'J.!r. 
percent of all JnOnOdi.peraed particle. 01 
0.3 micromlltan in dWnllter Of'lIu'IIr. 

MRlI1(Ulated area" meaM an area 
.. Inbliahed by tha employer to 
deMarcata are .. where airborn, 
conarntrations oC a.be.to .. tremollte. 
antbopbylUte. actlnoUts. or a 
combination of theN miDMRl. exceed OC' 
an rwuonably be expected to exceed 
the penui",ble expotute llmiL The 
revulated .... a !IUIy taka the fann of (1) a 
tempnnry encloaure. aa required by 
paraV"pb (e)(6) oC thia amioa. OC' (Z) an 
.... a dl!marcated in any maa.acr that 
mialmlzu tha Ilumhal' of ampla, ... 
IJtpoMCi to ubsttoc. INmollta, 
IlIIthophyWta, QC' act1oo1l1.. . 

"Removal" mealll tha \ilking out or 
Itripplng oC olbe.to .. tremolita. 
anthophyUIte. or ICMoUte or material. 
containing llbe,toa, tefDIollt .. 
allthophylUto, or actinolite. 

(Sec. 1 t:lUa(bJ) 

• 



. : 

CONSTRUCTION STANDARDS 

"Renovalion" mealU Ihe modifying of 
IIny ex.islinS llruClure. or portion 
thereof. where expolure 10 airbom41 
asbe»lol. lremolile. anlhophyllite. 
aClinolite may relult. 

"Repair" meanl ovcrhaulil\8. 
rebuilding. reconstructing. or 
rccondilioruns of liruciurel or 
lubltratel where ubellol. tremolite. 
IInlhoph)·J1i1e.or aclinolite il prelcnL 

·7remolite. anlhopbyllite and 
Mclinolite" meanl Ihe non"lbestoa form 
of these minerall. and any of the&e 
minerall tbat have been chemically 
treated and/or altered. 

Ic) Penniuibltl ~xp06urt1limit (PEL). 
The employer Ihall enlure that no 
employee il expoHd to an airborne 
cuncenlration oC albello" tremolite. 
anthophyllite. actinolite. or a 
combination 01 theM minerall in excela 
01 o.z fiber per cubic centimeter of air u 
an eiJdtt (8) hour time-weighted averase 
CIWA). aa determined by the method 
preacribed in Appendix A 01 this 
Mclior .. or by an equivalent method. 

(d) Communication among _mpJoytlB. 
On multi-employer workaite .. an 
elf.ployer performing .. bftto .. tnrmolUe, 
anthophyllite. or actinolite work 
n:quirins the .atabliahment 01 a 
resull&ted area abal1 inlonn other 
employers 00 the aile of the nature of 
the employer'a work with .. beatoa. 
tremolite. anthopbyiUte. or actinoUt. 
and 01 th« exiatenca 01 and requiremeota 
p4:rtaiDina to resulated area .. 

(e) Regulated area.-{l) ~ntlruJ. The 
employenhaU eatabliab a regulated 
area In work areaa wbere airborne 
conceatrationa olubeato .. tremoUtt, 
anthophyl11te, actinolite. or a 
combination 01 the .. minerals exceed or 
can realOnably be expected to exCftd 
tbe permiuible expoaure limit 
preacribcd In patljl"llpb (c) of thia 
aectiOIL 

(%) DemQrcation. The regulated llroll 

ah411 be demarcated in any lNUUlet that 
n:Uaimius the number 01 persona within 
the area and protecta persona outaide 
the Iltea from exPOlu.re to airborne 
concantndona olaabelloa. tremolit .. 
anthophylllt.e. actinolile. or a 
combinatioo of the .. minerala In exceu 
01 the permiuible expoaure limit. 

(31 Acce.u. Acca.a to regult,ted are .. 
ahall be Umited to authoriud peraona or 
to pcnona authoriud by the Act or 
regu1adona iaaued punWUlt therelo. 

(41 RB6piratOra. All ~raona anterina a 
regulated area &ball be I"pplied witb a 
relpil1ltot. lelected in accordaAc.a with 
paragnph (h)(ZI of thia MCtloo. 

(5) ProhibiUtd ocUvitiu. The employer 
ahaU 4IIUW'1I Ibat employee. do nol e.t. 
drink. Imoke. chew 10lMcco or gum. or 
epply coamelice in the ntlUlated ana. 

T-I~ 

(6) Requirement. forasbe.un 
~movaJ. demolition. and renovation 
operations. (il Wherever relllible, the 
eOlplol'er IhaU e.tabli.h nesaUve­
prellure endo.urea before commencLna 
removal. demolition. and renovaUon 
operationl. 

(iiI The employer Ihall delianate a 
compelent person 10 perform or 
supervise the followtll8 dUMea: 

(AI Set up the enc1oaurr.· 
(8) Ensure tha Inlegrity of the 

enclo.ure: 
(C) Control entry to and exit from the 

enclo.ure; 
(0) Supervi .. aU employee expoawo.. 

monilorill8 required by t.biJ aeclion: 
(E) Ensure thai employ ... worirJaa 

within the enc1oau.re WUl' protective 
dothill8 and reapltatara u mJuirad by 
pal"li8J'llpha (I) and (b) or thia HCtioa 
lind: 

(F) Enaure that employ ... ant lralaed 
in the UN 01 eagi.oeeriq COQIr01a. work 
practice .. and penou&\ protective 
equipment; 

(el Ensure that employees \1M the 
hygiene Cacilities and obMrv. the 
deconlanliaatioo procedu.rea apeeil1_UtI 
paragrapb m of thit aectioa; and 

(H) Enaure that ,oa;nMrin& CODIrola 
are functioning properly. 

(ill) In aciditiGll to tha qualiBcadoaa 
apeciMd In parappb (b) of thia 
aection. the COIDpelalt penoa ahal1 be 
trained in aU aaped.a of ubntoe, 
tremoUae. 8JlthophyWte. ar act1oGI1Ie 
abatement. the coat.eQta of thla 
at&ndard. the idaat1flcat.\oQ of ubeatoe. 
tremoUte. 8JllhophyWte. or adJaol1te . 
and their removal proc:edu.ra, &ad other 
practicea for l'IJduciac tha huard. Sucb 
trlliaiag ahall be obtaiDod in a 
comprehenaiva couna, auch u a c:ourae 
cooducted by an EPA Aabaw. ~ 
Center, or 8Jl equivalaat coune. 

(iv) £x.ception: Par amal1-aca .... abort· 
durati '0 operalioaa. auch u pipe repair. 
valve replacemaat.laatalliag alectric.al 
condui ... laatalliag or rem.oviag drywall. 
l'fJofin&. and other aeaenl bu..lldina 
malntananc:. or NI\Ovatioa. the 
eenployar la not rwqu.u.d to comply wtth 
the requ1ntmenta of parqraph (a)(8) 01 
\hia aectiOIL 

(0 ExJKUUIW monilarina-{l) CtlMJaJ. 
(I) Each employ ... who baa a workplac:. 
or work operatioa CQvantci by th1a 
ltandttrd ah.aU perform moniloriai to 
determine accuntcly the aIrborae 
concenlraUona 01 ubatoe. lnmoUte. 
anthophylUt .. actiDolU. or a 
combination of tbae m1Dcrala to wlUcb 
employee. may be expoeed. 

(iiI Oelenninatioaa 01 employ" 
nposure ahall be mad. from breathiaa 
Ulne air .. mpla. that an rwpteMataUve 
of Ihe 8-hour TWA of eech employ ... 

~-;t1<! 
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(iii) Repre.enlalive II-hour lWA 
employee expo.ure Ihall be delennine<i 
on Ihe balil of one or more .. mplel 
repre.enling full·shift expoaure for 
employe .. in each work area. 

(%l/n;tiol moniton"l1g. (il Each 
employer who h .. a workplace or work 
operlltion covered by thia atandard. 
excepl aa provided ror in paragrepb. 
(0(2)(ii) and (l)(2)(i1i) of tbia section. 
ahaU perform initial monilorill8 al the 
initiation 01 each .. besloa. tremolite. 
anthophyllite. Ilctinolite job to 
accuralely delermiae Ihe airborne 
concentnlUona 01 ubealoc, lremoUte, 
anthophyllite. or actinolite to whJc.h 
employeea cnay be expoacd. 

(ii) The employer may dcmonatrate 
that employee expoaurea ere below the 
action level by lUana of objectiva data 
damonatratina that the product or 
material coataiaina ube.to&. trem.oUte. 
anthopbyllite. act!noUte. or a 
combination oC thue mineral. canaot 
rdeaN aitbome fiben in COGCeIlItaUOOI 
exceeding the aclioo level under &.bON 
work c:ond1l1OO1 bavinc the areat .. t 
polalltial Cor relaaaing ubaatoc. 
tremolite. antbophyWte. ar actJnoliLL 

lUi) Where t.b. amployer baa 
moailonld each ubnto .. tnmoUte. 
antbophyWt.t., or acUoolite job. &ad-the 
data were obtaiDad duriaa work 
operatiou c:ooduct.td uodar workplace 
conditioa.a c:loM1y raembllAa the 
ptOCet .... type of maltrial. coatrol 
metboda. work pncUca. &ad 
aviroam.aatal coad1doaa UMd &ad 
prevailiat in t.b. employer'. aunat 
operatioaa. the employer may rely OQ 

auch earlier moaitoriDa raaWtI to aatt.fy 
the requilemeDta or ~ (1)(2)(1) of 
th1a 

3) Periodic IAOIIiIDrina .,ithirl 
ulQtMJ QI'IIG£ 1be employer ehall 

conduct dally IDGDitoriaa that la 
repreaeatalivc 01 t.b. axpoaure or each 
ampl4ly" who ia aaalped 10 work 
wilhin a replaltd anta. ~ 
Wb.aa allamploy ... within a rqulatecl 
ana .,.. equipped wi&.b aupplJed-e.lr 
reepINton openltd 1ft Lba po.(Uve­
preuure mode. the ampIoy ... may 
d1apetIM with the daUy IDOAltoriDa 
~uired by t.b1a puqrapb. 

(4) TenrUnaUQIJ of monilDl'inl- u the 
periodlc moalt0ri.a8 required by 
paragrapb (0(3) of thia MCUoa ravea1a 
thet employ .. expo.uras. ulodJc:at.d 
by at.at1.adcaUy reUebJa lDI&Iuramaata. 
an below the actioG leval. the eaaployw 
may dI.acoaUnIM moaitoriq fat th.oee 
employ ... wboee expcMUI"H ue 
reptuetlt.ed by .uda m.naitorlnt-

(51 Method 0/ monit0ri/f6. (II All 
umplat takaa to .. tiafy the IDOClitortac 
requiramanl.l of parqrapb (0 of th1a 
MCdon .nail be penonal MmpM. 

[lee. 1821.51(1)(5)(t)) 
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collected (ollowins Ihe porocedurel 
."c:clfied 10 Appendix A-

tii) All umplu laken 10 .aUdy Ihe 
nonltorins requiremenl. of paragraph (0 

of thi. section ahall be evalualed usill8 
Ihe OSHA Reference Melhod (ORM) 
apecified in Appendix A. or an 
equivalenl counlill8 method. 

(iii) If In equivalent melhod 10 the 
ORM i. Uled. Ihe employer lhall enllUll 
thaI the melhod meel. the faUowing 
crlleria: 

(A) Replicate exPOlun: dala uled to 
eltablilh equivalency ant collected in 
lide-by·aide field and laboratory 
com pari Ions: 

(S) The comparilon indicatea that 90 
percenl of the lample. collecled in the 
range 0.5 to 1.0 times the tJermiSli~le 
limit have an a~acy range of plus or 
minu. 2S percent of the ORM re.ulta 
wilh a 95 percent confidence level a. 
demonltrated by a .c.atilticaUy valid 
prolocol: end 

(C) The equlvalent method I. 
documented and the result. of the 
comparilOn lesUng are maintained. 

(Iv) To .attdy the monitoring 
requirement. of paragraph (0. employen 
.hall rely on the re.ull. of monitoring 
analysi. performed by laboratories that 
have in.tituted quality asaurance 
program. tha' Include the elementa 
prescribed In Appendix A:. 

(6) £mploYN notification of 
onitoring ~ultl. (i) The employer 
all notify affected employee. of the 

monitoring rnulta that reprelent that 
employee'. expo.un a. IOOR .. poaaible 
followins receipt of monitoring re.ulu. 

(iI) The employer Ihall noUfy affected 
employeea of the reaulta of monitoring 
reprnentlns the emploYN'. exP;gewe In 
writing either IndJvidually or by poItins 
at • centrally located place that I. 
acceaible to affected employee I. 

(1) Oburvation of monitoring. (I) The 
employer .hall provide affected 
employee. or their de.ignated 
representallvn an opportunity to 
obeerve any monitoring of employ" 
expoaun: 10 a.be.toa. tremolite. 
anthophyllite. or actinolite conducted In 
accordance with thl. aection. 

(ii) When observation of the 
monitoring of employee expo.ute to 
a.be.toa. tremollte. 8J1thophylllte. 01 
acUnolite require. antry InlD ~ area 
where the UN 01 protective clothiaa or 
equipment i. required. the observer ahall 
be provided with and be required to UN 

.ucb clothing and equipment and .hall 
comply with aU other appUcable wety 
and health procedurel. 

(g) Method. of compJiance.-{l) 
Engineering control. and work 
ofUclicn. (i) The employer .halllUe one 

r Iny combiaation or the following 
trol method.a to achieve cocnpUaaca 

with Ihe pennillible expo.ure limit 
prescribed by paragraph (c) of lhi. 
.eclion: 

(AI Local exhau.t ventilation 
equipped wilh IIEPA filter du.t 
collection Iyalem.; 

(81 Ceneral ventilation IYlteml: 
(C) Vacuum cleanen equipped with 

HEPA fillen; :' 
(OJ Enclo.ure or i.olation of proces ... 

producill8 a.be.to., tremolite. 
anlhophyUlte, or actinolite duat: 

(EI U.e of wet method., wetllns 
agent., or removal eneap.ulant. to 
conlrol employee expo.urel during 
aabe.lol, tremolile, anthophyllite, or 
actinolite handlins. mixin80 removaL 
culling, applicalion. and cleanup; 

(F) Prompt dispolal of wa.tea 
contaminated with a.beatol. tremolit .. 
anthophyllite, or actinolite III leak-Usbt 
contalnen; or 

(C) U .. of work practice. or other 
engineering control. that the Auialant 
Secretary can .how to be feaaible. 

(ii) Wherever the f ... lbl. engineeriDe 
and work pracUce control. dnaibed 
above are not .umci.nt to reduce 
employee expollUll to or below the Umlt 
prelaibed In paragrapb (c). the 
employer lhall u •• them to reduce 
employee expo.ute to the lowest leve" 
aUainable by these controla and ahaU 
lupplement them by the uae of 
relpiratory proteetion that complies 
with the requirementa of parapph (h) 
of thi. aection. 

(2) Prohibition .. (i) HIgIHpeed 
abra.ive diac uw. that ere not 
equipped with appropriate enaineering 
control. ahaU not be used for work 

. releted to aabe.tol. lrdloUte. 
anthophyllile. or actinolite. 

(Ii) Compreued air ahaJl not be DHCI 
to ntmove aabatol. tremoUte. 
8J1thophyllite. or actinolite or materials 
conlainJns aabelto .. ·tremolite. . 
anthophyUit .. or actinoUte unl ... the 
compreued air II uled In conjunction 
with an encloaed venUlatJon ')'Item 
detlped to capture the duet cloud 
created by the compresaed air. 

(Iii) Material. contalaing ubatoa. 
tremollte. anthophylUte, or actinoUte 
Iball not be applied by .pray methoda. 

(3) Employ" ratotion. The employ .. 
.h.all Dot UN employee rotatioo u a 
meal1l of compliance with the expoRI'I 
Umit prncribed In parqnpb (e) of thla 
aecUon. 

(h) RMpiratory pl'OOlc:tJ"on.-{l) 
General. The employer tball provide 
relpiratora. and C1lIW'W that they are 
ueed. where required by thta aecUoa. 
Retpiraton ahaU be uaed III the 
following circumatancea: 

(I) Dunns the Interval neceuary ~ 
Instan or Implement feuib1e e.eutaa 
and work practice cootrola; 
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(iii In work operation. luch aa 
mainlenance and repair activitl.1. or 
olher 3ctivitiea for which enRineering 
and work practica control. are not 
fealible; 

(iii) In work IUu.lion. where fellible 
engineerina and work practice control. 
.re not yet lufficient to reduce expo.ure 
to or below the exPOlwe limit: and 

(Iv) In eme'1enciea. 
(%) /lospiratol' •• I«lion. (I) Whent 

nt.plntton are uaed, th •• mployer Ihall 
1.lect and provld •• at no COlt to the 
employee, the appropriate re'pirator •• 
lpecified in Table [)...C, and .hall enlure 
Ihat the employee utes the re'pirator 
provided. 

(ii) lbe employer .h.U .. Ieet 
relpiraton from ·among tho I. Jointly 
approved a. being acceptable for 
protection by the Mine Safety and 
Health AdminlllratiOD (MSHA) and the 
Nationa! Inatitute for Occupational 
s.cety and Health (NIOSH) under the 
provi.lona of 30 CFR Part 11-

(Iii) The employer .haU provide a 
powered. aif..purtCyina re.piratot in Ueu 
of any nqaUve-pntulUlI re.plratot 
.pecUled In Table D-t whenever: 

(AI An employee chao ... to lAM thf. 
type of re'piralDr; and 

(S) ni. respirator will provide 
adequate protection to the employee. 
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(3) RMpitGtoI' /JI'OBITUfJ. (I) When 
rapiralotJ pc-otectioa II lINd. the 
.mplo, ... abal1 inatitute a rapirator 
pC'OlJ'Dl In aa:ord.aoce with 28 C'R 
lQ1Q.134(b). (d), (e), aod (l). 

(II) Th. employer thaU permJt elida 
... ~ wbo laMS a Illla' rapiralar to 
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change the fiiler elemeDlI whenever an 
lnenu'M in breclhilli nI.i.laace Ia 
detected and ahaU maintain an adequate 
.upply o( filtar elemenll (or thia 
pUrpoM. 

(iii) Employee. who wear fe.pinton 
.hall be permitted to leave work are .. 
to waah thair face. and re.pirator 
facepiece. whenever neceuary to 
pnlVeDt .lc.i.n irritatioD auoci.ted with 
",'pirator Wte. 

(iv) No employee .h&ll be ••• igned to 
ta.b requ.iring the UN of ra.piraton if. 
bued OD hiJ or her rnolt recent 
.x.mination. an examiaing phy.lcian 
dt:tennine. thllt the employee will be 
unable to fWlction DormaUy wearing a 
re'pirator, or that the ,ar.ty or health of 
the employee or of other employee. will 
be impaired by the use of. relpirator. 
Su.c:.b employee .hall be a .. igned to 
another Job or given the opportwUty to 
tranafer to a dUferent poaition the dutiu 

. of which he or aha I. able to perform 
with til. aame employer, la the aama 
leosraphJcaJ area. and with til. aame 
lADiority, .taNl. and rate of pay he or 
aM had JUit prior to lua Innater, if 
auch a different poa.ition it available. 

(4) RMpirow lit wtina. (I) The 
ernployer ahall Anaurw that the re.pirator 
luued to the employee exh.ihita the leut 
po .. ible (acepiece leakqe 8Ad that tha 
respirator it fitted propeny. 

(Ii) Employen .hall perform eithar 
quantitative or qualitative (&Cot fit tuta 
at the time o( initial OtUna and at l ... t 
every 8 mootha thereafter fot Nch 
employee welJ'ini a De8ative-~ 
rupiratot. The quaUtativ. fit lUta may 
be uaed only for t.e'liD& the 6t of ball· 
m.ult respiraton where they are 
permited to be worn. and ahall be 
conducted lD accorda.n.ce with Appendix 
C. The lUta ahall be uaed to .. leet 
£aeapiec;ea that provid. the requlntd 
prol.eCtion u preacribed in Tablet. 

(I) ProtM;liv. clotJlina-{l) CArtuoL 
The employer lha.U provide and require 
the ue of protective clothing. luch a. 
covera.lla or aimilar whole-body 
dothia&. head coveringa. alovea. and 
foot coverinp fot any employee 
expoaed &0 airbome c:oaccalraUODi of 
&ahatoa, tremo1ita. anthophyUita. 
a.ctinoJita or a combination of theaa 
m.inera.1a that exceed the permillible 
IIXpotute lim.it preacribed in paragraph 
(c) of th1a aection. 

(2) LDundtlring. (1) The employer .hall 
eaaUR thAt lauaderi.n& of c:oatarninated 
doth1oa Ie dona 10 .. to prevent the 
re1e ... of aitbome &lbeltOa. tremoUle, 
anthophyUita. actinolita. or a 
combination of the.e m.i.n.uala in IIXCftI 
of the exPOlute limit prncrilJcd iD 
parappb (c) of thil aectlon. 

(II) !vJ.y employer who siva. 
c:oat.mio.ated dothing to another penon 
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Cor laWlderinj &h.U LaConn .u.ch penon 
oC the requirement in paragraph (1)(2}(i) 
of thi •• ection to .ffecUv.ly prevent the 
rel~aM of airborne .. be,toa, trcmollta. 
anthophyllite. actinolite. or a 
combinatioD of the .. minerala In exce .. 
oC the expolute limit prelCribed in 
paragraph (c) oC thia .ection. 

(3) ContaminolMl clothing. 
ContarniMted dothina IhaU ba­
Iransported in sealed wpermeable baga. 
or other clOied. impermeable conuinera, 
and be h.beled In accordanc. with 
paragraph (k) of tlU. sectIon. 

(4) ProttJcti,'. cJothina IDI'rwmova/. 
demolition. ond renovation o/»toUQIU. 
(i) The cornpetent penon lhall 
periodicaUy examine woruwle worn by 
employees for rip. or tean that may 
occur during performance of work. 

(ii) When rip. or tean are detected 
while an employee it woriUng within a 
neaative-pre.lure 8I1do.uta. ripa and 
tean &ball be lauudiately mended. or 
the worbuit ahall be immed.lately 
replaced. 
m Hygi.n. !aaJiti •• and ptoclica­

(t) GeneraJ. (I) The employer aha11 
provide dUD c:hanp &.reU (or 
employeel reqWnd to worit In resul&ted 
a.reu or requited by parqraph (1)(1) of 
thi. aection &0 W8&l' protective dothiq. 
ExceptJon: III u.u of the chanse ana 
requirement Ipccit1ed in patall'8ph 
U)(1)(1). the employer may pemLit 
ernployeea anaased ICl &mall IC&le. abort 
duration operation&, a. desaibed In 
paragraph (eUG) of th1a aectioa, to dean . 
their protective clothJq with a portable 
HEPA-equippeci vacuum before aucb 
employee. leave the area where 
mainll:nanca wa. performed. 

(ii) The employer .haU enaute that 
change areu are equipped with 
separate .torqa CadliliH Cor prolactive 
clothina aad ItrHt dothins. In 
accotdanc. with MCtioa 11110.141(.1-

(iii) Whenever Cood ot beveraan arw 
conawned at the worblta and 
employee. are expoaed to airborn. 
concentratloDi ofUbeltoa, tremoUI.e. 
anthophyUita. actinoUt .. or a 
combination of thae mlaaral& lD ex.caa 
o( the penni.llbl. expoaurw Umit. the 
employer .baU provide lunch areu lD 
which the airborae CODCeCllnttoaa of 
ubettoa. tremoUt .. anthopbyUite.. 
actinolite, or a comblnaUon of theM 
minerall are below the action level 

(2) Requi~m.nt .. lor rwmova/. 
dtlJ1loJition. and reno"atiCUI Dp«aUot»­
(i) Dec.onlaminatian area. Ex.capt for 
lmaU aca1 .. abort duration opendoaa. 
u delCribed La pa.rqrapb (a)tO) of thJa 
Melion. the employ.r ah.all ntabUah a 
decontamin.tion area that Ie adJac-U 
and connected to tha rqulated area br 
the decontamination oC employ ... 
cantaminated with uhatoa, tremoU ... 

31:3116.3 

IInthophyllite. or actinolite. Tha 
decontamination area .h.U conallt of an 
aqulpment room •• hower are .. and dean 
room in leri ... The employer ,hall 
en.un that employe .. enter and exit the 
resulated area Ihtouah the 
decontamiDation area. 

(ii) Clean room. The clean room shaU 
be equipped with Ii locker or 
appropriate Itorase container for each 
employee'l Ule. 

(iii) Shower 9tN. Where fealibl .. 
ebower Cacilitiee ahaU be provided 
which camply with 29 CFR 
t91o.1U(dJ(3). The .howera eban be 
CODtiguOUI both to the equipment 100m 
.nd the deaD chanae roorn. Wll .. a the 
employer can demonltrate th.t thi. 
location La Dot fea.ible. Where the 
employer can demon'lrate that it hi Dot 
Ceo.ible to locate tha abower between 
the equipment room and Ule deOln 
change roorn. the employer aball enaun 
that employee&: 

(A) Remove albeatoa. tftmolit .. 
anthophyUite. or actinolite 
contaminati\lQ Crom their worbuUa 
Uling a HEPA VKcuum b4=fure proc:cedinS 
to a thawer thAt La not contilUOU. to the 
work area; or 

(B) Remove thttir contaminated 
worksuita. don clean work.ulta. and 
proceed to a ahower that it not 
c::on.tipou to the work area. 

(iv) Equipmtlnl mom. The equipment 
100m ahaJ.1 be .uppUed with 
impermeabl .. labtaled bag. and . 
contaiAera fot the containment and 
diapoul of coatamiaated prolaCtin 
clothina and equlpmeaL 

(v) DectJnlomination a.rwa IInuy 
proctKJure.. (A) the employer aball 
enaure thltt employee.: . 

(1) BIlter tha dllCOlltamlnaUoa arwa 
through the dean room: 

(21 Remove and depoalt ItrHt dolhinl 
withla a lock ... provicS.d CO«' their u.w. 
and 

(3) Put on protective clothing and 
relpiratory protectioD before laavilll the 
clean room. 

(8) Before entering the endoluta. the 
employ ... ahaU enaute tIl.t employee. 
pua through til. equipment room. 

(vi) Decontaminatian artIQ "it 
proct:dura. (A) Before leavina the 
rqu..lated anta. the employ ... lhall 
enau.re that employea remove aU srou 
c:oataminaUOQ and debria (rom their 

. prot.ecUve clot.hina. 
(B) The employer ahaU eoau.re that 

employ ... remove their prolacUve 
dolhlnt 10 the equipment room and 
depoa.it the dothioa In labeled 
Lmpermeabla 1M" at coatainera. 

(C) Tba employer ahaU an.aure that 
employ en do not remove their 
respiratora iu the aquipment room. 
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(01 The employer .haU e/Uunr that 
employee •• hower prior 10 enlering the 
clean room. 

(E) Th. employer Ihall e/Uunr thaI. 
uler Ihowerin,. employee I enter the 
lean room before changing into Itreet 

dolhel. 
(11.) Communication of hozards to 

empJoy~$-{l) SiBlla. (i) Wamtna ligna 
that demarcate the regulated area .hall 
be proVided and dilplayed at each 
location where airborne concentr.tionl 
of .. be. to .. tremolite. anthophYllite. 
actinolite. or a combination of the .. 
mineraLa may be in exce.a of the 
expo.ure Iimit.pre.aibed in paragnph 
(c) of lhia IM!ction. Signa Iball be po.led 
al such a di.tance from .uch a location 
that an employee may read the lisua 
and lake neceaaary prot~tiye Itep' 
befonr entering the area marked by the 
IlgnL 

(ii) The warning .ipi required by 
paragraph (k)(l)(i) of thia MCtion lhall 
bear the foUowina inJ'ormaUoa: 

DANCER 
ASBESTOS 

CANCER AND WNC DlSEASI 
HAZARD . 

AtmiORIZED PERSONNEL ONLY 
RESPlRA TORS AND PROTECllVE 
CL01H1NC ARE REQUlRm IN nus 
AREA 

(iii) Where minerala in the regulated 
ea are only tremoUte. anthophylUte or 

4tinolite. the employer may replace tha 
tenu "ube.ten" with the appropriate 
mineral name. 

(2) LDbels. (I) Labela .hall be affixed 
to all product. containing ubeltoa. 
lremolite. anthophyllite, or actinolite 
and to all containen containing .uch 
producta. inc1udina we.te contafnera. 
Whe,.. feuible. in.taUed a.be,toa. 
tremollte. anthophyllite. or actinolite 
product •• hall contain a vi.ible label 

(U) Labela ahall be printed in larse. 
bold letten on a contra.tina 
background. 

(iii) Label. .haU be \LIed In 
accordance with the require menta of %II 
CFR 191o.12:OO(f) of OSHA'. Huard 
CommCUlicaUoo .tandard. and ahaU 
contain the folowma lnformatloa: 

DANCER 
CONTAINS ASBESTOS FIBERS 
AVOID CREATINC DUST 

CANCER AND WNC DlSEASE 
I HAZARD 

(ly) Whanr minerala to be labeled ara 
oo.ly tremoUte. anthophyllite and 
acltnoltte, th. employer m.y repl.ca the 
term .... be.IO ... with th. approprtata 
mtocralQam&. 

tIIlpinlOr. a. required by zg Cf'1{ 
IIJ10.1J.4: 

(vi La~I •• hall conl.to a warning 
,talemenl againsl breathing .irborne 
..be.lo .. tremolite, anthophyllite. or 
.ctinolite fibere. 

(vi) The provi.ion. for la~. required 
by paragraph. (k)(2)(iHk)(Z)(1v) do not 
.pply where: 

(F) The appropriate wone practlcea for 
performin, the .. betto .. tremollte. 
anthophyllite. or actinolite job: and 

(C) Medicallurvelllaaca prosnm 
requlremenla. 

(A) .. be. to •• lremoUte. aathophylUte. 
or actinolite fiben han tMen modified (H) A review of thla Itandard. 
by a bonding .senL coattns. biDder.? .' lncludlna .ppendJ~ . 
other material. providad that tha.. (41 Acc.uID tlaInllfll1tGt.nllu. (I) 
l1WluIacturar can demonatrate that. The employer thaU m.1ta readily 
during any reuonably foruee.bl. Ute, avaiLabl. to aUarrected employ •• 
handling. .torase. di.poaal.. proce"in& wfth~ut co.t aU written material a 
or tranaportatioa. no .irborn. relaWli to the employee tralnl", 
concentraUona of aabe.tO&. trcmoUt.. prosram. todut:Uaa a copy 01 thia 
anthophyllite. actinolite. or • regulaUoa. 
combination of the.e minaral ftben in (II) The employer .haU provide to tha 
exceu of the action level will be Aui.lant Seaelary and the Director. 
releaaed. or upoa requaal. aU Information and 

(B) aabe.to .. b'emollte, anthopbyUIte. tra1nlDg materiall rel.tlnf to the 
actinolite. or a eomblnatloQ of theM amploy .. lnformatlou and traJ.aJq 
minenLa la pl'1llenlln a product In proaram. 
concentratiooa I ... than 0.1 perceot br (I) Halll«kHpina-{l) Vacuwnlna. 
welghL Where YaQl"mln. methoda ara IIlected. 

(3) Emplo}'H inlonnation and HBPA mttred YlQmmln. equipment 
troinf~ (1) The employer ahal1lnatltute muat be uaad. 1'be equlpaaeat ahaU be 
a traininI prosram for.U m:,10)'Ma uaad and emptiad III allWUlCr that 
axpoNd to airboma concaatradona of mlnlml,.. tha raeatry 01 albatoe, 
a.bato .. tremoUte. anthophyWt.. tremoUte. aathophyllite. or actJDoUte 
act1noUte. or a combinaUoll oC thaN Into the wodcp1aca. 
mineral.a in exce .. of the acUoa laval (2) WQlt. diapt»al. Aabastoe wute. 
and aball eoaure their parUdpatioa In acrap. debriI. hap. contaiacra. 
tha'P~ eqa.1piDent. and coataminatad dothlq 

(u) Trafnina.hall be provided prior to con.tgnect fordJapoaalllwU be cou..:ted 
or at th. tim. of initial ualgnmcnt. and diapoNd olin .. aled.labelad" 
unle .. tha employee bu received Impermeable bqs or other c:1oeed. 
equivalent traiDiD8 with.in the prevtoua labeled.lmpermeabl. coata.lnen. 
~e~~':' and at leut anaually (m) MfIdjcaJ .W"l"CilJanc:e-{l) 

(Iii) ~ traiDlng pl'OSf&ID ahall be CctwtaI-{I) Employ-. conrwd. Tb. 
conducted In • manner that tha emp~rer ahalllutitute • IDIdical 
employee La .ble to undentaad. The IUrnil1auce prosrem for aU emploreee 
employer .haU eaaure that each auch eagqed In work InvolviDs I ..... 01 
.mployee i. informed oC the foUowm,: ubeatoe, tremoUte. anthophJlli'" 

(A) Methoda of recogaizin& a.beatoe. acttooUta or a comblnatioa 01 tbae 
ltemoUte. anthopbyllite. and actiDaUte:; m1Deral.a. at or abcrve.tha ac:tioa \nel far 

(8) The bealth .Hecla aaaodat.ed with 30 or maN clara per yur. or who .... 
a.be.toa. tremollte. anthophyllit .. or requtr.d by thia aectlOQ to wear 
actlnoUte axpo.ure: DepUye prMAI'I rftplratora. 

(C) The relatioaahip between IIIlOkIq (U) IlxaminaliOil by II phyticiGlL (A) 
and ubnto .. tremolite. anthophyllite. tha employer ahaU dian that aU 
and actinolite In produdna lllD8 cancar, med1caJ .,.amlaaUoaa and ~ 

(01 Th. nature of operatioaa that ara performed by or UDdu tha 
could re.ult to expo.ure to ube.toe., auperv1aloa 01. Uceaaed phydc:lan. ud 
tremolite. anthophyllite. and actlnoUte. ara provided.t no co.t to the amp"" .. 
the importance of neouaary protectfve and at a re&lOII.bl. time and place. 
controLato mJoJnli%,e expowre lncludlq. (8) Pv.ona otbet thaa web Ucenaad 
u applicable. engI.nHrlac controla. ph~ who adm1nl.Iter the 
work practice .. raptratocw. pu.ImoGary fuactloo tatlol reqalrad ~ 
houaeke-epins procedurn. h)'liene tbia MCtioa ah.all complete. tnJD.Iq 
fadUtle .. prolective clothio& COUlM to .pJrametry.poaaored by an 
decontamination procedurn. em.craeocJ appropriate academJc or prolaaJonal 
proc:edura. and wut. dJlpCMIIl IoIdtutiao. 
procedures. and any neoeaaary (2) Medical UlJlllinadou and 
lnalructiO&1 In the UN of th ... COQtrola CIOIUullDlion.-{l) l'rwqutUlCY. The 
and procedure.; employ .. aha1I m.ab ay.t.la.bla medJ.cal 

lEI The purpo", proper UN. fttttoc .umtn.doo.a and cooau1teUooa to ~ 
to.altucllaaa. aad l1m1tatioaa 01 emploY" c:over.d UDder parqraph 

(lee:. 112U1(_I(2)(I)J 
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(mlll/(iJ of Ihia st:cliun on Ihe (0110 wing 
s.:hcduleli: 

(A \ Prior 10 Iluignmenl o( Ihe 
employee 10 an are .. wherc negalivc­
pn:uure ruplra,ors lIlC wurn; 

(SI When Ihe elllplo)'cl: i=- assignculu 
an area where expo lure 10 alllJelilul. 
Ire-molile. anlltophyllile. IIclinulill!. or II 
comlJinalion ollhese minerlill mill' lJe al 
or above Ihc aclion le\'ol for 30 or otore 
d3~'11 por year. a medial examination 
mUll be Riven wilhin 10 workina; dilll 
followins Ihe Ihirtielh day o( ClCPOSure; 

(el And at ICllal annuHIl)· IhereliCler. 
(01 If the elUltnining phYlicilln 

uelerminel Ihlil lin)' n( the cumiOidion. 
Ihuuld be providt'd more (requllOlly Ihlln 
lpec.:lCied. Ihe employer 51 .. .11 pm\'ide 
IUUt I:lu.minll,jons Iu "ffcCILod 
t:mployec$ lit Ihe (re:qucncics Apccified 
by the ph)·licilin. 

(EI Excepli<1n: No mediclll 
elUlDuolllion il n.'quired or uny 
employee if udcqWlle rec:ards lihuw Ihlll 
the employee h.n been eXllmined in 
aa:otdanc:. wilh Ibis JNUagruph within 
the pllil l·yellr period. 

(iiI Conltlnl. Medicalexuminolionl 
made nailable punu"nl 10 para&Nphl 
(m)(2)(i)(AHm)(:!)(i)(e) or Ihil licclion 
&hall Include: 

(A) A medicul lind work hillury with 
lpeeilil empbalil din=cled 10 the 
pulmulllir)" cardiuvlllCulur, und 
SllllroiDle.Unlll IYlleml. 

(8) On inililll elUlminulion. Ihc= 
litllndanliud quclliunnuirc cuntuinLod in 
Appendix 0, Part 1. and. on linnwll 
eJ.Uminulion. the IIbbrl!Villled 
Ill\ndurdiud queltiunnuire contwnod In 
Appendix 0, Pllrt 2-

(e) A phYlical examinatinn tiirt'Cled 
tG the pulmonary und Raslmiulealinul 
Iyslema. including lIJ=hCII 
roentgenogram to be udminilllen:d lItlhe 
dilcretion u( the phYlician. lind 
pulmonary (uDcliun 11:111 or forCl.-d \,11 .. 1 
capacity (FVef and lorccd explrAlury 
yolunu: at un. I«ond (fo'EV.). 
1n1'l')JnrtaUon and cl ... ificilliun u( chell 
roentgcDograml Ihanlk conducted In 
accordllDCII wi:h Appendill. E. 

(0) Any othcr clUtMin.liunl or Itlhi 
deemed necellary by the cUOIining 
phy.ician. 

(3) Infamlalian pf1J~'idt:d to Ih~ 
physician. The employer lihlill pru"ide 
th. following ill(ormillion to thl! 
examinin" phYlieian: 

(i) A cupy or ahi •• llIndurd lind 
Appendices D. E. and I; 

(iI, A deacriplion o( Ihl: arrl-c:tI:U 
employee'l dutie. II. thll)' rewlc 10 thl! 
employee' . expo.ure: 

(iiil The employee'" n:p~sellllllh' l: 
expoaure le\'eI ur ;,nlicipala:J l'~plJ~1I1C 
le\'c!; 

(i\'\ A de,criplion 01 any personal 
proll:clh I: .. nd rClpinllory equipmenl 
used or 10 be uaed: Ind 

(\'lln(ormlllion lrom previoul medical 
tXaminlllionl o( the affecled employee 
thai is nol olherwiN available 10 the 
uamining phYlieian. 

(41 PhJ'$ician', ..,rillen opillian.li) The 
emplu)'cr ltutU oblain It written opinion 
(rom Ihe exltminina phYlicilln. Thil 
wrilla:R opinion ahMll con lain tha relulll 
o( Ihe medial exam.inatiound IhaU 
include: 

(AI The 'phYlicllln'1 opialun fli 10 
whelhtr the employee hal Iny detected 
nll!dical conditionl tbat would place the 
employee al an inc:reo..a nllt o( 
mllierilil heuJlh impai.n:lenl (rom 
e~pullure 10 aabe'to .. tremolilc, 
anlhuphylJ/ca. or lCliooli18; 

lOr Any rocommcndod limitatioAl on 
Ihe C!/Qployce or on the U61 o( pel"lOnal 
prolect",e equipmenl IUch III 
n=.piriliura: and 

Ie) A 1IIIIemcni lbal the amploy .. hal 
been In(ormed by the phyaicioo or the 
ntlultl ollha medical eJWnJaatiOQ and 
01 Itny medical condilJooa lblll may 
relult (rom a.bea&ol. lnImolita. ' 
anthophylUt .. or actinoUla exposure. 

(ii) The empJuyer aMJl inatruct th. 
ph)'llcian nollo reveal iD lbe written 
opinion given 10 lbe employer lpacific 
Cindinp or diagaoaa unrelaled to 
occupllllloruaJ txposW'l 10 ... bello .. 
trcmolito, anlhuphyWla, or acUooUII, 

(ifi) The enlployar ahIIU JItO"1d. a 
copy o( Ihe phYliciao'1 wriuen opinion 
II) Ihe IIffecled amplO)'IIe wilhiA 30 ~YI 
rrulll ila nteeipL 

(n) RCC'.QrrikHpina-(1) Obi«liv. dota 
fur eXcJmpt«i Of»tOlioru. (i) Wbetw lhe 
employer hUI relied on objecllve dala 
111111 dllmonatratelhal products made 
(rum or alntWuina asbettoa. lremolilc. 
IInthophyllile. or actinollt.e .... 001 
CUlllible of releallng flbera Gf 61lbesloa. 
tremolile, antbophyllite. or actioolite or 
a combinlltioD o( thGlO mio .... 1a. in 
concenll1ltioDl al or abon Iha action 
levc:lunder the .xpeclld condItlonl of 
procelllina. UN, or bandUna to exempt 
IUch operaUllll1 (rom the Initial 
monitnrillK mquirementa under 
parlgrllph (0(2) of thil aection. the 
empluyer lhuU ellobUah Ill1d mafullWl 
an IIccurolv record oC oulcetlye dulll 
n:8lI00l11J1y relied upon ill IUPport u( lba 
exemptiun. 

(iiI The n:c.ord Ihallinclude IIlleul 
Ihe (ul/uwina infunMlion: 

(A) Th~ product qualifying (or 
cxemp:ion; 

(01 Th. 1OW"C4 Gf Ihe olJjcctive ciIIlM; 
(CJ Th. tea tina protocol. reauJts uf 

le.ling. lind/or 1l/\lllYlit o( tlw materilll 
lor Ihe relell"" oC ubulos. lremolite. 
aAthupbyllil .. or IlClinoJite: 

lUI A deacription ot Ute oper .. iiun 
exempled and how the data .uppo.~ the 
exemplion; and 

lEI Dlhar data relevanl to the 
operlltiolU. malerlal .. procellina. or 
employt=e expolure, covered by the 
exeMption. 

liii) The employer Ihkll mainlain lhil , 
~cord (or Ihe durillion or the emplo)'cr'l 
reliance upon lIuch objecliv. d.l .. 
. (21 £.'Cpo.ure meosurem~nu. (i) The 
employer ahaU keep an accurate record 
of 1111 mafl6w-ements lIIken 10 monitor 
.mploy .. UPOlw-e 10 .lbeIIO" 
lrcmolite. anthophyllite, or actioolite al 
pntacribed In pllrllgrliph (I) o( thil 
ItICUOO. 
NoltJ: The ompJO)W may uUl1ze 
th .. liervices oC cumpetenl o'1lUli:&alion& 
lUch u induatry tn.d. auocialionl lind 
empluyee a .. ocilllioQS 10 maiot.ain tha 
recorda required by this aec:tlon. 
. (i/) Tbia record IIhIlU taclude at lellil 
the (oJJowlna inlOl'DL8tion: 

(A) 111. ~te o( mcaaurwmenl; 
(8) The operation tayolvina expolW'1l 

to IlIbeltoa., lreoaolilc. 'DthophyJUt.a. or 
ac:tinoJite tlu.t La be"" mollilored; 

(e) SiuDpllq and analytical metboda 
laSed and evidence Gf their IIccuracy; 

(0) Nwnber, duratioa. ad rau1la or 
"mpl .. ta.kea; 

(E) T)-pe of prolective devica worn. If 
&Dy: IIOd 

(F) Nama.lOclwl NCUriIy Dumber, and 
'XpcMW'W of lite employeel whOM 
axpoautet U't reprneliled. 

(W) The etnployer abIIllmaiataia lbia 
raconl rot' at t.taillhirly (30) ye ..... in 
accan1Moce with 2S CFR li1Q.2Q. 

(3) Medical ,urvIN1It11tU. ei) The 
employ .. abd Ht.bUsh and malntalD 
&D accurale recotd (or each elDplo~" 
lubled 10 medc:alawwiUance by 
panasrapb (m) 01 thi. eectiuo.lD 
accordaDCI with 28 CPR li1Q.20. 

(Ii) The recoai ahaU include alleut 
lbe (ol1ow/na ~onnatioa: t 

IA) The IWDC and aoc;iaJ aec:wity 
nwnber o( lbe IfIlPloyee; 

(8) A copy 0(1he .mploy~'. mftdJcoal 
eX.llmiAIIlJun retWt .. laclud1ntc Ih. 
m~iatl Wllory:quelUoan.lre 
retponae .. relul. 01 lOy te.tl, IlOd 
pbya.idaa'i recoam.encUUona. 

(e) Pbyaician'lWrittao optalooa; 
(0) Any emploJ" madlcal c:omplalnu 

rvlated 10 expo.&.A to .. beiteM. 
lremoJ.ile. anthopkylUle. or actinoUIe: 
and 

(E) A cnpy or tJw laIonaalioD 
provided 10 lb. P~lic:i.ao .1 required b' 
paR&f1tpb (m) o( b;' ~tloa. 

(iiil The emplo)'lr ahallenaure lhat 
tht. reconf i. mailtaioed for the 
dur"lion o( emplosment plut thirty l301 
yean. ill .ccorda~ wilb 2a Olt 
1I1la..20. 
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H I Training recan1$. The employer 
,h .• 1i mdinr .. in iii! employee Iroining 
-"l.lInJ!i (r:r r.ne J y~.cr beY!lnd Ihe lut 

1'C o( ~mploymenl by Ihat employer. 

I~) .·II·at/ab,/ily. IiI The employer. 
IIp,,n wrillen requ~st. shilll mak~ 1111 
ro ·I . llrJ.~ rrqui;er.llo he milinl;cined by 
r!ll~ :J~clion aVllilabl" 10 Ihe Auislanl 
':;('~rcl;try Clnd the llireclur Cor 
f· ~,'mlOallon anr.l copying. 

(ii) nle employer. upon requelil. Ahlill 
"I.ll..e lin\, "'polure records rr.quircd by 
o.Iral/mph! If) and (nl oC Ihis ."clion 
.,\·; .. I:tlJle Cllr examinalion and cop~'ing 
III HHecIL'<i employeell. Conner 
1::IIJ1luyr.cs. dt:siJ;aatr.d rp.p,.".~nl:tlivC' .. 
, .. :J II,,! .'\sHistlillt SCI .rr.lurv. in 
.,::' :IIr.JanCp. w ilh 29 CFR l~ln.::o(ItH~1 
"1111 IJrHiJ, 

'Iiil The em.,ll.ly~r. upon rr.qur..t •• hall 
milk~ "'",pluyee 'medial records 
r'!lluircd by para:;raphs (rnlund (nl ur 
tiull sl!f:lion aVllil~blc Cor nHminalion 
,, ;:t1 1:IIJ1ying to Ihe lIuhjecl r.mpluyee. 
;J:llunc hH\'ing Ihl! s(ledf:e wrillen 
•.. i ,n~nl oC 'he .uhjeel em(lloYI!r.. and Ihe 
,.u"i~lilnl Secmlary. in accord"nee with 
;:!!J CFR t!JI0..:n 

IRI Tmns,fer of rt!CCtnis. (i) The 
t:r:lployer lIhall comply wilh Ihe 
n-qulremenls eoner.minl! transfcr of 
n-cords scI Corth in !9 CfR 1910.20 (h). 

(iiI Wheonever Ihe employer ceasel to 
'" lJu&inc$4 and Ihere is IIU .uccCSlOr 

(: '!Inyer Iu receive OInd relain Ihe 
.rtl~ Cor thc prescribed period. th. 

I . ' plu) er .hull notiry the DIrector at 
1t!lISt 90 day. prior 10 di.poaal and. upon 
n :quesl. Iranlmit them to the Director. 

(01 Date$-{l) EIf«livII datil: Thil 
seclion Ihlll! become effective (Inaert 
l'dl" 30 doy. from publica lion In the 
Fttderal itqlaWr). The requiremenu of 
Ihe a.be,lol Ilandltrd lsaued in June 
lY72 (31 FR 113181 ... amended. and 
publilhed in 211 CFR 191o.tOO1 (1985) 
remain in eCCeet until complilUlC8 is 
Hd.ic\'t!d with the ~raUel provlliona of 
tnis .Iandard. 

(21 Siort-up dou .. (il Th. 
r~ui"'menll of paragrapha (el through 
Inj oC Ihi •• eclion. including the 
enllineering control •• pecifi.d In 
purll8r&lph (gl(ll of thil aeclion. .hall be 
complied with l.Iy (InMrt dale 210 day. 
(rom pul.llicalion In the fedenl 
qtttialerl· , 

Ip) ApfN!ndica. (t) AppendJcea A. C. 
D. and E 10 Ihie aection an: incorporaled 
118 part of WI Mellon and the conleola 
of ,heM appendicu are mandalory. 

(21 Appendicu B. F. C. H. and I to lhla 
sr.ctlon are inConnallonal'and are not 
inlended 10 creata any .ddilional 
·)bligalion. nol olherwiN im~ or to 
, 'rllel from any exi.lina obligation •. 

Appeodlll A to S ,ala.~HA a.6orn.c:. 
,,",clbod--MandalofY 

Th,~ m .. ntJ .. rury .. ppenJIIL lliwcifi .. , Ih., 
Ilroadu~ rolr In .. IY1tnllllir ,ample. ror 
~~Iw"o,. Ircmolirc. anlhllphyllile. and 
n'"l0tilc .. nd lpe.:.liel qu."lly colllrol 
pro)(,CJu~1 Ihal mUll be implemen'ed by 
l"huroliunCI pcriomllll8 II .... ""It,.i •. Thl! 
I .. m~·linlf .nd an .. lylical mulhoJl dClcribl!d 
1Ir.lnw ~p~l4!nllhe clr.menll olr Ihe ""ail ... ble 
mnMnrins melhod, lauch al Ihe NIOSH pqoo 
",clhr..d) which OSHA CIIn.iJen 10 be .. 
nlenh.allo achinr adaq~le .mpln)·CfI 
exPU'Un1 munilotins whlt~ aUuwi:t1l 
I!ml'luy~n 10 UM melhud. ,hal II'" IIlrr,u!y 
n! .. t.liahed within Ih.lf 0IV;.ni&alioN . .'\11 
cm\lloycn who .~ ~quil'ftd 10 c:und.u.:t .. it 
munalurin, uncler paraJ:rUP" 10 ollh. 
Ila" .... rd ... ~ required 10 .. utile IInal),lir-li1 
11I1"'l'ItlllriCI Ih". UI'! Ihi. p."...alure. Clr a" 
~ .. i\ .. I .. nl mllihod. rot COUlIChnc und 
IIW1I}"7.inR .. mpl ... 

SoJnJ/.li,'1: and AIHJ/}·Iicull'ror.r.dure 

1. Th. IIImplin8 medium fIJI' lIir I4Impl .. 
• hllll be milled ~lluIo~ •• 1., mtllr 
memhral\Cl. ThI!M IIuIII be &Jcsipwll!d Ly 1M 
manurliCharer as lUil .. bl. rlW •• tw.t"., 
Irrnlolile. anlhophyllit. •• nd lIc:UnoUte 
culullin" s.. below ror reiectIoa 01 blun" .. 

l. The prererTed collctloft dMie:. .lwU be 
Ihe %3-nlm dlamcter c. ... t .. wilh an opm­
(.ced »nam nlcnalOft cowl. The 37-ca1ll 
QU.U. _y be ~ if nee:.",uJ but only II 
wollen juallrlClltioa lor the neN to u.. Ih. 
37'!MI (titer c.uMUt IICCOIIIpGDi .. the M1nple 
nIIuh. ill the employ .. · •• apoaure .-ituri", 
n:coni.. . 

1. An iii, fkrw rala betWIeft o..s Ii I erl nailt 
.nd 2.5I1'en/mlll WU be .acted lor lhe 
2.S/rrvn CI ... Ile.1f lhe 31of11l1l ClNeUe'. 
uaed. .n ,tir flow ral. betwHft 1 liter/Illin 
.nd 2.5literw/mia .haU be .. Ieded. 

4. Where pouibt.. • IUffidenl air volUAlt 
lor .. cla .i, NftIpi. "''''' be collec:tad to )'Mid 
belW"" 100 ancl UOQ fib.n pat 1qUoII'" 
nullhneter 011 the eembnM filter. If a nit ... 
d.riceoa In .PPlarance or if 100M duat t. .... 
on Ih. fiher. a MCOnd .. caple IbaU be 
Ilarted. 

5. Ship the IUIpl .. 1a a ricld ClDfttau­
wilh Iumcient packin, _terial to pen ... t 
di.lod,ina lh« coIl«led fibers. hdd ... 
1n00!eria',hllt hal a hiab aledroetallc charwe 
on ita ","lie:. ( ..... upended poIy.tyrene) 
cannol be lied beaUN wch IMlflrial c:.&Q 

I''''U'' to.. or fiben to the .Idft ullhe 
CGawne. 

L Cltlibtlli ••• m Plnoul ... r:II'!II", pump 
ber." •• nd art ... ut' with a ",~~lIItin 
nllet' ca ... u. IIIIIaUed IJetw_ lhe PII&IIP 
.. nd 11M r.allbnllion d.vl~ 

7. ~t .. 'In pi .. IhMII be luea Ia tH 
~brw.lhln,_M or Ihe .mploy .. (I .... 
atlilched to or MIlt lhe colwr or !ape/_ 
lho worUr:'1 rllce). 

L F1~ counl. lhall be IIWde b, J1CMHlve 
ph ... e conl,..1 uaint a Inic:roecopll wilb.,.. 
lu 10 X eyepiece .nd a 40 10 U X obj«;1lv. 
rar • lul"llII<Ianificallon of appnnimal.ly 400 
X .. nd a nWIICrical a.,.n..,.. 01 OJIS to a.71 
Thf! tnicrolCtlpe .hall .110 be Oiled with a 
lI~n or blu. 1iI'.r. " 

IL The microlCOpt' .h.1I be ntted wt,h a 
W .. han-8edr.u f!Yf!llitlCe I'"'llcule catibntted 
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(or a nC"ld di .. m"l~r or 100 raicromelerl (+ I 
- 2 n"emmell'nl. 

10. 1111: I''' ''~~ ' shifl delectlon Iimil or Iha 
nlir.mll'n\k sh~!: be abuul J dl'S~t:'I 
m ....... rr.J u:;il18 rh~ I I~E phlse thin te.1 Ilidl! 
.. .. nurlinrd bl!luw. 

•. PI"cC' Ihf! 1.,,1 .Ude on Ihe micm~l\pe 
lillie and cenlf!f' il Iinder Ihe phue abjeclivr. 

b. Bnnilihe bluc:Jr.. or srooved lin •• Into 
(Q('U" 

~r .... lidll CUI"iltl oC _n IIItI 01 
£1oond lines (1'4 1O sroovd to e"c:h block, 
in Jo:s.:..endir.6I order or vi .. lJilily rram Mia 1 10 
7 ... :yen bei.'jt Ihu lu.1 vi.ibl •. Th. 
~lIin:men:. Cur ubMloJ. 'telnolile. 
anthnphyllile. :anJ .CIir.Olli'e cOllnlln, ere th .. t 
Ihe Glil'.MICOPI uplica mull ~ .... Ive lha 
ptlOU"ed linn in tell complelel)'. allhou,h 
lhey lNy "p~ar IOIM~h .. 1 laint. IlIId thll 
Ihl! JIIOOvl!d liM. in Jrl' II anoi 7 mu.' be 
in .. iIiIJl ... So!I. 4 lind 5 mUll ~ .. t Ir..t 
pattialll' vilibl. bUI nwy v .. " llightJyln 
vi.ibill,y l.e.w ... n naicroscopn. A INa'OaCIlpe 
th.1 l.ila 10 /Mol' It, ... rrquintCDcnl. baa 
eith.r 100 low or '00 hl8h • rnolullon to be 
u...d Jot ..a..cn.. tmaoll ... IIIthophylll ... 
and a,:t!nolil. COWIlin .. 

e. U 1M Imall« delariore ..... d ..... aad 
.dll&lt &be mh:rOlUlpe oplla.lf the probIe_ 
penill .. r.wuh the InW:ro.cop. IIUInulact ....... 

1\. Eo.ch Nt or wmplee IIUn will Include 
10 pen:.e.lt blaAb or a aWWaaual 01 z 1Ilaab. 
The b1uk "..1Il .. IhiaU be Iwrapd lind 
aubtrlcltd rtoflJ the 1IIIII')'I1eaI resulll before 
I'8ponins. Any MdlP," I'f!prnal,ed by a 
blMnk h .. vln, a liber cnunlln uc.u 017 
libera/IOU n.lda ,haU It. nrjec:tecL 

1Z. The IUIpla tbaU be IDOIIIIted b, tbe 
aalon./' ..... a:1ia _Ibod or a ... hod witll 
lUI equtv .... al index 01 rolradioa lAd alm.ilar 
darity. 

13. OI.en .. the rollowlnc COGd.., NIH. 
.. Coull. only 8ben r.qual to car lOCIIII' dIa_ 

S .. lcrocMlen. totlUWW the I~ of aarncl 
flben ~ the C'IIn't. 

b. Counl .U pcrtic:la II' ..... treftIoU ... 
.nabop!arUlta. and ac:tiDoUt. lbat MWW • 
""-dHo-width r.tka (upect ratlol oll:l or 
areater. 

e. F1bera lyilll aatltely wtthia the bowacIarJ 
of dw Waiton-8IICkeu .... tlall. fIdd abaU 
r.c:alww I I:OUnt of 1. P\btra aoaaint Ih. . 
bouadery ocac:.. bowtn, 0_ tad .. bl .. the 
drc:le. ahtaU recei~ lh« cowl 01 one IaaJf (~). 
Do not OOWI' .ay fIbat thaI ~ Ibt 
aratlaale ~ __ than _.Il.eject 
.ad do ftCIl couat aay olher ftben .-. 
t~ they -J be ¥tuble outaida Itt-
.. lkIIl ....... 

Ii. <=-1 ~ .. 01 ftben a. one ft. 
IIG'-alndivitlllai flben can be ideDIIW br 
obaaM"I bach endI of aa IndivtdUMJ Ibat. 

.. CouIlt eftaU4Ia arallada nelda 10 yt.ld 100 
fIbera. Counl • IIIin'- 01 zo n.1da: .top 
couotlnc a' tOO I\aJdI rqerdlaa allllMr 
GNat. 

14.. Blind rec:ounta ahaU be coad"decl.1 the 
rat. or 10 pwaont. 

QuoJity Conuvl Prvc«Jurw 
1. latnl.bon!.uty PfOF1UL Each YbalaIorJ 

ud/or Heft compcay with ___ Ita.. _ 
~ COWltlnc alIdet "'aU atabWa a 
II .. tlaticMlly dnlaned quality ___ 
JII'OIInIIII 1n\'OIvinc blind ~II .ad 
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( :',Iohn.llun .. nd Qu"lily C""!r,,i 

II. c..ltbr ... on or Ihe W .. hon ·lkdtell 
II' .... .: .. Ie. The di.uueler. d.(mm/. ur Iho: 
cm;ul"r c<l"nll:'11 _",iI .. nd Ihc disc di.lmelo:r 
nl~~1 Uo: s(l~':liied ""hc:n ur,jer·nlllh.: 
1I1.II.e .. !!!. 

... Inserl :on)' a"ilil .. hlo: 8rllticli!r. Intu Ine 
,,~,-plcce lind ruclia 110 Ihit Ihe IIr .. licuie linea 
"'" .""rp lind den. 

b. 5.:t the :apprupri .. lc int.crpup.Ili1r)· 
J ..... n..:.! lind • • e ilpplicabl ... re:M:lth .. 
bll"J.:ui .. r helld illijuitmenllO th"l Inll 
"'''acn.lir ... ti"n rl!m~i.o. ~1U1 .. nL 

1:. In~l .. it IIw ~ lu"S :.c: phaae objective. 
&!. l'IIiCIl .. MI~Be Dlia 'umell!r 00 the 

.nlL:U~pe uLlect .1"ilO: iU1d ruc", Ihe 
m,c:ro • .:ope .. n Ihe IIIl1Ju .. le lim: •• 

c. M!!"~ule:lhl! m."mirled.nd I.:nllih. 
L.I::llfll. u:.;r'lllho: sla.:" OIicrllnto!lt'r. 

r. Relil"",e the SCillicule (rum Ihe 
mlC;ru~c"pc und mo:OI'ure ill .. clOOII Jlfid 
lenglh. !.(lIIm). Thi • .: .. n be.l be 
olc(;omplished by usilll a .llIlIe fil\~ ",ilh 
vr.mierL 

I. CollcuJale Ihe circle w.;n:oi!ter. d • .{mm). (or 
Ihr. Wlllton·8.!ul!l\ @raliculc: 

lo.xD 
dc .. ---

l. 

~-u l. . ,108 um. 1.. .. Z.93 nun 
.. nJ 0 .. 100 um. Ihen II. - z.n mm. 

b. Check th. fioiilJ di..meto:t. D(lIccep ... ble 
t"I\tIe 100 111m ~ Z mm) wi,h a .lase 
micrum.lllr IlpolG n:c:.eipl ullh. gralicuJ. Croln 
lhe manula.:ILII'er. eclemullo fi.:ld am .. 
(nlQ"l· 

lZ. MicrolCOpa adiw;tmenlL Fol!ow Ih" 
manul .. clurer·. ill~tructiun~ and illeo Ill. 
(nllowina: 

a. Adiual the l!;:hl lOurr,c lUI avcn 
il!wninatioo aerou Ih. fie"! o( vi."" ilt Ih~ 
cord"a.er iriL 

Now.-Kuhlcr ii!uminHlilln I. pNro!rrr.d. 
""hel'e anil .. bl • • 

h. Focli. 00 Ih. pYrlicllt.!. nwlerillilo be 
ellaunineai ._ 

Co Mak llire .hul Ihe: ti.:ld iri. I. in rOCUL 
c:&:nlentel on the .ample. and open only 
• oouah 10 rlllly iIIumina.e Ihe field 01 view. 

d. U .. the LclelCOpa oculllr lupplied by ,h. 
IDAnul.clurwr 10 ~o.aure Ih .. 1 the p"aee rinl' 
("""IIl .. r dia"hralD\ aad phaM-Ibi(linll 
.. Ittnlt'nu.) .... c00C8'Dlric. . 

13. Q;:cIt. Ih. pha_.hill dcllectioa limit 01 
'hc mlCOlCOpa periudically. 

L ROlDuv. Ihe HSE/NPL phll .... contrall 
lell llide rrolD ill Ihippins conlllintr and 
cenler il unJer Ihe phase objeclive. 

b. BnN! the bloch or grooved linel inlo 
r<l <:ua. 

Nota..-Tbe tlide CORli ••• of ~'ea tell of 
sruc."ca Ic.a.. ZLlSrDUV .. 10 each blocltl io 
Jc.cr.nJ""J order o( '"4Ibilily from '-tll t 10 7. 
Th. n=quiremcnla rur counulIlI olr. th,,'Ib. 
1I'1.:NlOJpr. Optic. maul ., .. ulv. Ihe Jl'OOVld 
lalle' IR I<!' J ~mplchlly. GII~oush they may 
' f:PO:"~ .... nu)""h .. 1 C.':lI. ilnd th .. l ,he Jl'oov..a 
11I14I~ in ael~ is 10 7 mllal be inlliaibl •. So!II 4 
,ulIl 5 nI<Js, be "I IC!"I parllally villlLJI" bUl 
lI'.y IIoiry will""), &a vi~lbwl)' belweon 
naierolCOpe" A IlIiuuscupa whicll Cailllo 
m..et Ih~ .. Nq"trelUt!nl' Iwa .ilber lOY low or 
10)0 Iu~ • relOllition 10 be lI .. d Cur aabaaloe. 
u'8m..lile, anUlapltyllll" an.! adtnollita 
I:O<lI1!II'II· 

Co Ir Ihe Un.ge q~lilY deteriolilLc .. clean 
Ih. ntiClusu;pc ol'lic:a .. nd. if Ih. pl'tlllJ.m 
(:')l'3iIIL conaliit the mic:ruecopa 
nailn"faclurer. 

H, QUlllily CUlllroi ul fiber &:oltnlL 
a. Prepttrv Grtd ~WlI field bl",," 41ana 

wilh lbe iield wmplc!L R..PUI1 the COI.IA'. 00 
eao.:h bl;,nl.;. Cl.lc:a.I.l. th. lDc!.a of the field 
blaoJ. r.ount. lind .Ublra'" Ihi, velw rrom 
.ach I.1IUple COUllI belon rapurtiD, the 
retWlL 

Nota L-l11eldentii)' of &he bill. ftltera 
.nould bit WIUl.:Iwn 10 Ihe CO&IIlI~ Wltil all 
ct.lWlla h.lld b~n complet.d. 
~te z: U a racld b1uk yicJd.I fiber coun .. 

sreal .... lhaR 7 libera/IOO fielda. report 
puuible coauuni.llaUOA of tlw .. mpl ... 

b. Perlurm blUld rec:.JWltI by .!w 6iIIU 
cnunlt!r on 10 percent oC fi!len COWlted 
(1Ii~1 reh .. boled by a petWA olhat th.a the 
counler). 

15. U .. the 'oU_in, lea( to deLW1lwle 
""h" :har a ""it 01 CO&&alA OQ the &&me liil. 
sh.:aaWi be nj«led t.:auae aC pouibl.e biu. 
Tbia 'lMlilllIO; utinwto. lha COI&Dtiq 
rcpc"l~bilily lit thot g.;~ COIIIldcAce 1naL. 
D~r.i thO! _pl. iI the dilTanoca betw ... 
the two ColWlta ellCftda U7(F)I.. wbare 
F ... aV~ilge of the two rlbar CIOWIIi aad 
.. .. reuHve Slmdard dlivwlLoa. wbi.cll abauId 
be derived by eacb UW4UXY b;ueci OA 
bialorical io-holl .. dac.. 

Noa..-li t& p4it of CIOWUa Ie raj4lCled a. a 
...tWl of thi, IHI. rec:ouAl the ,....,.inin. 
Mmpl .. &a the .. t ud &Mt lha De"" couatI 
"MaiAa t the flllll CO&IQI&. Dlec:ard .u raj«:ted 
p4ired counlil. 

16. £nra1I each new COWl\er IA a llalAhl • 
COIUW that campara parfOnD:UICI 01 
GI1Wllo:n on a variely 01 .. mp1ua II.Iina thle 
ptoc4:.illl'f!. 

Now.-Tu en.lI ... aoocl rapt'Odw:lbIlU)'. all 
l .. bee.1l0rtH -ns"KCd In aabntoe. tnlllOliLa. 
unlhophylli.e. lind IIclinolUe CUWllina an 
rcq"iM 10 plll1iclll4le IA the i'roflcl.nc:y 
NwI~·tiCilI Tnlinll (PAT) Proaram and ebo,,1J 
ruillinely pal1icipale with other ubaloa. 
lrtrnollilc . • nlhapbylUl .. ud .dlAolile fiber 

REFERENCE FILE 

C(JW1llnlll .. bo",lori~a III L'Ia elu:h4n".: oC lieh' 
... mpldS .0 comp4rr. perfunn;&nca U( COWllen. 

McaJIln:menl 

\1, Plilee th ... Iiu. on Ih. mech.oklll "at:~ 
ollh. calibraled DUcrotcape With Ihe canllll' 
or Ihe mt.:r ""lIer Ih. objo:cuv" len I. Foell. 
the microu:opa OR the piline oC Ihe fihu. 

la. aq"lilrty check phaM-tina .aIiINl'ent 
and lCoWcr illuaaitwlion. 

til The roUowinM .... the cOWllin. rulf't: 
a. COWlI 001)' fiben lonaer Ib.A 5 \&IIi. 

M"II.II ... Ibe lenalh or a&r\'cd liilen alan, the 
CW'Ve. 

b. CoWlI only fib.tn wilb a len.tb·t~widlb 
"'Iio "qual to or ,",liter "'14 3:L 

Co For fiben thoat eros. the boundllry "c Ih. 
snUcul. field, do the Cotiowinl= 

L CoWlI any fiber lonll.:r tha 5 11m lia~1 lies 
enlirely wilhin the ,",lieille area. 

Z. CoWlI .. '" fiber any Ci~r witb only on. 
end Iyinl wilhia Ihe gratlc:a1. areL 

3. Do DIll COWlI any fiber thai ereStf'1 Ihe 
analieu" boWIdary morw than once. 

to Reject aDd do DOt COWlt 1111 OthL'f fiile,..· 
d. Collat bu.ncn.. 01 rtbarl e. one libel' 

WlIau indivldwl fibera c:Wl b. iclantlfied b,. 
obMrvina both mda 01. fiber. 

L Count aooqh snt.ia&.le fi.ld. 10 yield 100 
fibllra. CoWll a minimum ol2O I1aIda. Stop at 
100 Ii.lde rqanl1eu 01 fiber cnl&llt. 

2Q. SWt coWltina from OM aDd of the filter 
and PNIIt1IU alan, a I1IdlalliM to the ather 
and. ehih aitlMt up or dowa OQ the filter •• nd 
conlillue III 11M ravene dlradiOA. So!lact 6&:kle 
raadomly b)' IookiDa awa)' lroaa the .)'.piece 
brieRy wfU1e advanciaa the medwaical .lqa. 
Wbaa ell aabaente cnvena c:a. WI ar _. 
ollhe field of riaw. raiect the field aDd MllOCt 
&POther. Do aot report raJected 6aIda ill tbe 
DWllbotr ol ",tal 6elda COW1ted. 

NcM.-Wbao COWIliDt • field. contiDlADUoIl), 
ICaD • lUll 01 focal pIua br IIIOViat the 
flA. fOCUl mob to det.a vet)' Ilae flbara 
wbieb ha". becoaa.e _bedded ill tile flllar. 
The lID&lI~tet flben will b. vary raint 
bll' an UI lmpotw\t cnalributioa 10 the total 
COWlL 

Calcu1aUoae 
n. CalCl&1ala aod rapon 6_ dao.U, OQ 

the aliter. I (flbcn/_a): by dJvkliAa the 
IOlal fiber COWl&, P: m1Aua the aaaaD nald 
blank COUll" B. b)' the _b« of rldda. II: 
and the a.1d era .. A. (Q..OO1I5 _a loc • 
proparl)' c:allbnted Walloo-Beckelt 
II'liliCl&1a): 

tll 



;" 

( 
" . 

pemtilled 10 1M IIU'<i la, •• bdl ... s. It'·!n •• lilf'. 
anthophyllite. and .cllnolila WOIk. for 
"lTccti_ proloct;On. re,pintlon mu.' nr )'0'" 

be. _nd h,e"d anualy. YOut emplo)~r i. 
required 10 coadW:1 iiI lea/jl whan )'OU IAre 
r.nl n.ianed • l'II.pir.loland IIV"" 1\ mon,ha 
Iher",'h:r R~pinlon ahoulct no)l n. 
loo~l\ed ar removed in ",uri! .ilu .. I;,.n. 
..,lw.n Ih.ur UM i. requlRd. 

B. Prolectiv. Ool1lina: You "'" rt·.luirc:! In 
wr.1U prtJl~iVII clothina in woric. areu \O.·t-",r~ 
ulw ....... lremulila •• nlllophyllilc • ..nJ 
_'"'"wUra libar coneeolnllon •• aaeJ Ihtl 
penuiulIJle expo.ut. limil /PEL) or 0.% ric.;. 10 
pre\anl cunl"miOliltion or tha.1un. Whe", 
pt011(.11v. clOIb.i.aa It reqWrwd, YOut twtllo)'cr 
mu.1 Jl'ovido! )'011 with clUIl IlII1UIInl .. 
UIlIc .. )'011..,.. workina on" lara- ... lM.,oa. 
IrelMlila. anlbophylUIc. .md "clinulila 
rcmOI.'Illlll d.cawlilion proiKt. yuur o=mploy", 
1Il;,,1 .. lao pt"Ovidc • chil"P roolft lind 
189 ..... 1. loden Cor ),Out ,treel clolbea .II..! 
~orllarnirulled wuric. clolhe .. 11 YOII .,.. 
worir.ilIC on • lara- lI.bc.lu&. tr.molil .. 
anth&.tiHIyllica. and actinoli .. rclDClvai ar 
w.rnoliL&.ln pcvjec&. !&Ad wbare it It r.".ibl. 11.1 
do so. your unployar IDU.It provide a cl.e1lA 
room. &hower. and decoGlamiAalion tooal 

C&UlUaUOIY 10 tha wort " ..... Wb84lea"ina 
111. woB ...... yOll raIYI rwlDClvl 
cont.laaiaatacl clodWaa berClft pcac:acd1raa 10 
Iha llIuwar. U tOe IAow ... ia DOC Idjaunal 10 
l1Ie wuriI .rw .. )'01& rallat "aCl&Ulll yow 
clulhina be(ore proceecWIc 10 tOe c:h.a1\4'l 
room &ad abow .... To II"velll IAhal1n~ CilMn 
IA COQtalillolled cbaqe rooaw aod aha .. .,.., 
I • ..,.)'OW" ""pinlar on IIAtiI YeMIleave the 
IOaW'" ud allat tha ~~ cJwaa- room. 

IV. DltpoAl Prucedurn and CeeDI&p 
A. W ...... that .,. IJeD&t&ted by ~ 

",here aabntDa. tnraoUt .. 84thoiHIyWI .. ud 
actiAaU .. ia pt'CNft1 iIIdudc 

1. Empty ubntoe, 1l'aD01ica. utbophyllil" 
Ind actUIOIiI' ahippina caata.inan. 

L Prooa .. w ..... ,uch U cutUDp. 
trimll"Ap. 01' relect .... Iaria!. 

So HorIM\,"pI"I wUle froe Iwecplq or 
w~ " 

.. Aabatoe. tmDaUca. aaubopbyWca. &ad 
.alaolill ftreproaflnc 01' lAaulatJ.aa ... teriaI 
thaI Ie rwmowd rtOGl bulldiop. 

I. BWI4IAc ~ta ·that caatalD ubettoe. 
trwlDOUte. 84tbopb"WI .. &ad acUAoli .. 
.-nd duMa buiJd.;.Qa rcaavatioa 01' 

~UGa. 
.. CaIltaalDatacl dlapoubLe pIOledin 

doth1nI-
B. EmptJ .bipplAl bqa call be flaltaMd 

under achaut booda a.rwi P"ked IIlIo altt1&ht 
ooatal-. (01' dI.poM1. Brapty .bipp4Af 
dNraa .,. di.£8,c;W1 10 deu &ad aboul4 be 
MUd. 

C. Vacuum lop ordj.poaabLe pap.t flIa.ra 
ahouId DOt be ~ued. bill abouId be aprayed 
with • n- _Iat' DUal u;d placid IAIo • 
Labeled wuw caataiA •• 

7-'~ 

O. Proce .. waal •• nd bOlLKkeapil\a "I .... 
.houJd be walled wilb W.lat' or • mixnu. of 
",.leI" and NlfliClanl prior 10 padLa.1Dc III 
d "po." bl. conr...ioara. 

E. Mlilari.1 coa .. iairaa ubetloa. trecaoUI .. 
l .. th ... ph)'lIil .. !&Ad .CIUlGUI. thai il rwrno"ed 
CRlm buildinl' rau.C be diapoMd or III I.ak· 
II~I 6-md thick plaat.ic bap. pla.tie-lined 
Cilrdbollrd con"&ner.. 01' pllllie·lined me«"" 
con'."" .... 111_ W'''''' whlc:la .,. removed 
",bil. w.t. anouJd be Maled 1q,pIq .. 1n .... 
boIrorc they dry 011110 aWlim_ t.b.c rei .... o( 
a.be,loa. lnImoUl., ulhophyllica. a.aci 
IIclinolil.liben duriAa b.aD.dI1na-

V. Acx:eN 10 Inronutioft 
A. Elic:la yair, )'OUt employ.,. II rwquirad 10 

inlCll1ll yOll 01 the lACona.adOll caalain.ed IA 
Chi •• tand&rd &Ad appcadk:n (or .. baloa. 
lremolil" anthophyllite. &ad 1ICtiooi'I .. ln 
addition. yOut Iftl~oyat rallat iulnlCl y"" IA 
thor proper woct. pnc:tioH COl' Iaudll.at 
IMI.rial. coalainlnl .ebatoe.tremoUca. 
ulhopllyllite. ud ac:D.oalite. ud tbe axnc:t 
11M 01 prolective equj~L 

a. Your _player ia rwquinld 10 d.lenIaiM 
wb.that yOll .,. beADc upoMIllO ubntDa. 
t.-lil&. .. tbopb~te. aDd acUAol1aa. Y_ 
ar your ~1adve baa tOe riabllo 
~I~oy,,~"udlo 
ncun.I tOe rMUl .. obtalDed. YOut .aplay. Ie 
rwquired 10 IACona you 01 yow IlqIOI4&I'e. aDd. 
If YOIl .,. axpaeed .bon tOe petDltallbIe 
\taUt. he or Ibe Ie rwqulNd 10 IACona ruu 01 
the act10aa tb.at aN bftDt taba 10 reduca 
)'OI&l upc»IIN 10 with1a &be parw',,,,blel.ialL 

C. Your ~ II nquJred 10 bep 
reawda 01 your axpoMINe &Ad mocSica&I 
.ullliDaUoa&. ThaI ~ ~ IIWIt 
1M kcpc ror at .... rtbllty (30) yean. Medk:aI 
recotda rallat be kept far &be period 01 ygw 
ampIoymeat plua &lWty (30) yean. 

D. YCMIl' emp&o,., Ie nqulrN 10 raa.... 
yow upoIW'I ud IDIdic:&l nc:otd. to JOIII' 
pb"aic:Wa or daaipted ~t.aUve upaa 
yOOIl' wriUaa NqUoM&. 

~H"11I1u.a ''1.d 
&w..w-Cw.IH .. ~ 
'rr-oII&a.~,w... .... it d H ...... 
WmeI'l.., 
L Rou .. ol HAir)' IAUladoa.lqncs. 

II. Tox1coIoc1 
C1aICa1 mdaDce 01 &be aci¥tII'M .rr.caa 

uaodateci willa ~ 10 ubeeloe. 
treaIGlica. 84thop11yWca. _ acdDoUa.a. Ie 
pANnt III the Cona of aeven1 ~ 
apldem.lo&opcal .cudMt ol OCQlpaUoaaUy 
.xpoccd -un. fuIUr ooa&.acta ol---" 
a.aci penona U\iaa _ .abMcO' lIWDOUa.a. 
84thopbyllite. &ad ad1Do1l • ..u-n­
.ludJft have .00- a doe&I .. UIOdadora 
betwn1l expoev.re 10 .~ traDolIa.. 
84thoopb,Wca. aod KtlaaII .. uri .. 

il\Cl1lued incidaaca of luna cancor. plaural 
.nd perilone.1 maeothcliom.a.,Ull'Dlaleatiaa1 
canur. and ubuloa.U. Th. lauar II a 
diM blinK fibrollC 1Il0l dIM ... that It cauaed 
001" by .xpoturw lu .w.-10A. Expo.urw 10 
"bellO&. IreDIGlit .. anthophyllil .. aDd 
.clil\Oli&. b. •• Ieo bc.Q uaociah,d with .a 
&na.ucd incicUlWI o( .eophqe.L Lidney. 
Iarynll8.1. pharynaell1. .nd bYCClll cavil, 
canoe .... AA with other WWQ chronic 
occup.liooal dlauaca. diM ... aaaodaled 
with •• baIOl, !reDIGUI •• 84thopbyllil" and 
.cliDoll .. poefally .ppeUl .bolll 20 y • .,. 
rollowiDc au IiRI oca&IrCGC& or upo_ 
n.,. .,. no wwa acu .. .nec .. u.oc:ialed 
with 4llpoaurw 10 a~ Cremo1.iI .. 
anthopbyUil .. and ~I .. 

Epidcm.ioluaicailludi .. iAdica .. that the 
riak olllllll C&DOIt a.monc expoMd ",orbra 
who .1DOIu cia"'u" il ..... dy ioQuMd 
,",,,r liM riak ullUlll cane« utOq IIGQo 

upoMd lIII0& .... 01' ~ l'OI'emokcn. 
n- .tw1iea auaa"l thIIl ccualiOCl of 
.DlGIWIa wUl roduca tha riak o( 1"", c:ancut 
(ar a pe...aa upo6ed 10 a.batoe. na.oliaa. 
utbuphyllite. aod aclioali .. but will not 
rechace U 10 die MIIIo& 1nal 01 riak II that 
axlatlna Cor- 84 apcMed workar who u. 
Myar .-ok.ed. 
IlL SIp and SymptomI oI~ted 
Oiaeue 

Tbe """ &Ad ')'IIIpC-.. olluDe cue. or 
patroUalaallA6l c.- Induced b, axpoeure 
10 .. batO' tra!DoUca. ut!lopbyWa., ud 
actiaall .. aN DOt ~ acepl that. c:bea& 
X-ny 01 .. &llpOMd patiaal with 1II1II c:aIIII*' 
... y abow p&ewU plaq-. p&w.raJ 
ald&-Uoa. orJMeural BlxoMa. SflllPCOlU 
~oI~lIoaI. a.dude 
~ 01 tn.&Ia.. pam III tOe walla of the 
chat. or .brha'lIoIl pajA. y .. oebeligey u. 
• lUCIa Ioapr 1a&aDCy period ~ willa 
IuDa caacu (40,..,. w_l5-020 ,..,." 
aDd 1DCIO&htli ... Ie thanlon aotw likaly to 
be rOUDd &IIII.lQI wocbn who ...... firM 
upoeed 10 ubea&o6 at 84 uriy .... 
Ullol .. lloml II alw.,. La&al. 

A.o...OII. Ie ,..I_.r,-n~ c:&uMd b, 
... &co,_I," 01 ~ liben ira tOe 
IIMIfI-S~ IIdade ~ 0Ia-.t.b. 
C04I!1hI,.. (.tIpe. aDd v ..... r..ua,. 01 
Wk_ Wbea ta. nIwoeia---. 
~ oIbnada occun WID at .... 11M 
d' ........ '. 01 ....... ".,. Ie buoci OIl • blaWIJ 
of &IIpGIUI'I &0 Iet-loe. the ~ of 
chara.c:l.-iaCk radWoPc cbopa. ad­
IAIpUalarJ cncIdae (raIae). aod other dl.RI.cal 
,"bINI of flbraUlc laq diaNN.. PkIINI 
plaq.e _ 'bldrlD"".,. ob.lnK OIl x· 
,.,.. .u.. o..na. tOe Mtty ttqa 01 ... 
d~ AabetIIMA, "on.... pc1Ip ....... 
diaaaM.".1& ta. .ta..ac. oI ..... thwed 
IJql a .un. aldl.ouaA thY appMn 10 be a bItb11 
Lod.Iyidy·ll-d c:handerieUc. Ia .."..,.. C&MI. 
deeda ... y be calloMd by ~ .. 
cardiac £au.-.. 

(leG. 1114.1001. ~. .. HI 
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Tennessee 

12, &M ecano:ftic Mri .. n, ,:ain.d ",. \h. viola..,rs: 
13' The .mount ol.lI'ort ;nat (OM by Uw viola..,r \0 .'lain C'CImDliance: and 
'41 Anlunusv.aJ or~ cnCorama'CIMIU incurncl hr u... COftUIU.,. 

1ioMr. 
1111 Damares'" Uw JUl. _,. includ .. all,. ,._nab ... u.,...,_ ift!'U"d in 

m....u,:atiJlc and .moraDe violations ollhis pan. and .D nAAmn~ Uw •• r. 
-· .... r.1and and other propen,.. iIlcluliinC' animal. plalll .nd aqualjc Ii( •• o( th. 
_w .., \h.ir (orm.r conciilicna. lAna 1980 IAdj. s. .. cb. 6G2. I a: T.c:.A.. 
I S3-Cu(.) 
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i.l Ui'OD rtctl;J: of a "TI::.n petition as pro,'idec! in ,::~~JO:l' loll and Ibl 

or :..'lis H:-JOn. :";1 co:::ml .. ioner shall ro~.h .. ;:h d.lh'.r the pemion and all 
fJ&pr.I rela:Jn, to thl call LeI ;h. cCaJn":'.an o( thl solid ... :stt c!iI;KIS&1 con:rol 
board who ar.all ;h.rtu;MIn cil~rminl thl liml and pjace (or a h ... .,nc before 
the board. Th. chain:l&n 'hall ~v. the commillioner aM ;MU:ioner thi1'l1 1301 
dav,' .. TiU.D notic. oC:h. tim. and place o(th. h.ari:ll:. llnd .uch huri:le shall 
be hlld not 101":' thaD .ist)' 1601 dars (rom receipt of'th. "TIu.n pelition by the 
coclI:lwionl:: pronate!. ho"'",er. that upan reqUlst o( :hl pe:l:ion., or upan 
:..It. a,",mlne 0( "It. petition.:,. auch h.anne !:lay be h.id not la,er than on. 
hl:."cirad Iw.ne)'ll:01 cays (rom r.ce:pt o(th ... Titten petllion by the co::lmi .. 
sioner. At such h.at:n( bero:1 the solid " '&I:" ciispoul cO:I:."'01 board. :h. 
co::unillioner. "It. p.:i:ioner. and any o:her in~l"IIttd ~ny =ay appear in 
pe:son, and by counsel present .. ;tn ...... and .u!=lit .nd.:c .. Th. mai.-:nan 
shall have the po ... ., Lo a:::lirili'er oaths and wU'lUb;Ioe:lU in beia!! o( th. 
d,p&:"'_'ft.nt or at tba request of'thl petitiocu. 

(0 0:1 :hI buil o( :';1 ,,"id.ml. proc!uctd a' :..'l. h ... .;..,:. :.'ll boa.-d shall 
=akl findi:lp .. '1d Gter .uc!l ordl,., as ill iu opiz:ia:s will bin !:=-.hu :!sl 
Pl:.iIOMI o(:his iI""" &:Ie! shalt ~"11II'ri::m DO"Jce oCsuc!l cit:isio:s ad =1:1 
~ :hI pa::iu &trlctt:L Thl order isr.zlcl unOII' this 1U~1C'.i= s!:all be isr.ztd 
no tater ~ t!U::y f301 '::)'1 iollowmr thl dosl of'thl htL-!=;, 

!r) Tnl c:anClry CO''::-: oC Oa\'ic!scn Co=:y s!Wl havI ex:!:uivI o":;i:l&l 
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TOXIC SUBSTANCES 

rv. Swv.iU"oca .nd Pra~t:nUv. 
Coc&iden.tioN 

N Goted .bov ... XPOIUN 10 .. ;bceIO" 
tremoUt .. aAthophyUil" .ad .Clinolil. hal 
baeD liAked 10 .a in.cnI.Md rilk. or Iun, 
c:.w:ar. IMlOm.Uom ..... trolnl.llinal 
cancer •• ad ubetloai, .mone occu~UONlly 
~ wotltora. Adequ.l. ICI'Hninr 1 .. lt 
10 dalemaiae an .mploy"·. pol.aU., ror 
deY.lopin. Nrioua chronic diNn .... ucla .1 
CAActr. from 'expoeure 10 .. be.loa. trellloill .. 
antbophyllil" and aC:llnolilll do nol preMn"y 
.1d,L How."u. IUIIle te.l .. particul.rlr dI.11 
X-rara and pulmoDAry function tea ... may 
lacfjcal. tlaal an .mploy .. hal been 
o".rupoacd 10 .. bellO&" trelllOlI ... 
anthopb)'UU" and ,ctiaolil .. Inu .. """ hi. « 
bet riak 01 d.evelopina expoau.re-relMled 
chl'Clnic dUu .... lI ia impon.ul rot the 
pby.idea 10 becalM r"cailiar with tJa. 
opcRUaa coadlUonl In wlUcla occupational 
.xpoeww 10 ubes1oa. 1nl1D01i1 .. 
aAlhopb)'lU&e, and aclinolila II Ubly kI oc.:c:ut. 
l'1U. it puticulatIy Uaportaa1 III .v.lua .. a. 
medica1 and wotIt laialariee aad la condUdiq 
phyalca1 uami.G.Mdoaa. Wbea u activ. 
etaplo, .. baa been IdanUCiad at bavina beea 
GVerupcMed 10 ubalOl" Irunolil .. 
aatbopbyW&e, and acliAolil ... lMa.wea tIIk .... 
by tbe employ ... 10 ellCDlNIta « milii'l' 
rllltJaer upOIWW abouJd .J.a low ... tbe riU 01 
MriCMle .... tana COANquaJCa. 

Th •• lIIploy'; Ie reqWnd 10 luUhlta • 
IIMdic&I '''''''illaaca prosr8l11 ror .11 
amp loy_ wbo are « wW be .xpoaed 10 
ub.c.oa. 1nIDo1l&e, aothopll,Wt .. and 
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actinolil. II or above thl IClloa lev.1 (0.1 
fiber pat' cubic OIGUINI..- oIliel ror 30 ot 
more ciaYI pet y.ar aad rot aU .lIlploy ... 
.,;1\0 an IUIIINCi 10 w.ar a aqaUve-prlMlIR 
rnpiral«. AIl.lWIIinatlooa and proc.ed_ 
mllal be pcdotlDed by ot undar tbe 
IUpa'ViIioa or a UOlIll.d pbyaldaA. at • 
rcaaonabla time and place. and .1 DO co.t &A 
theampJoyM. 

Althouah broad I.Hh.ida Ia liVla to tbe 
phyaIci&A III prucriblDllfMa!l'c: I.ac. to be . 
lAdudad Ia dw aaadic:aJ ."",.tu..nc. pr'OIr'&I\Ao 
OSHA rcquita IAdIlAiDO 01 the roUowlnc 
el.lNnl. iA tha routlM axaminatloa: 

(I' Med\c:.al and _tit hI.loria w1ch .pecIM.I 
asnph..a. cUrectad to .ylDptOGll 0I11Ie 
rnpnlCMY 'YII-. C&ldWvuc:war '1' .... 
and dl,caU,·. tnc:L 

(iiI Cocapletioa 01 tbe reapiralory dJaoua 
q~uonAllre conla.inad IA Aflp.ndia 0. 

(lilllt. pbyaica1 a&uliDa&loa lAdudlna • 
c:b .. 1 roaalllGOll'Ul lAd p'd .. oalry fuActioa 
t .. lthat lAdudM ~I 01 the 
.mploy .... fon:ecl vital c:apac:itr (FVC) IUICI 

lon:acl axpIntor)' "oa.m. .t OM IOCIOOIl 
(tWI ). 

(iY) M'I ... bonaory or otIw t.al that the 
uallllDlq ph)"Ik:i&D cia-. b, IOIIACl 
madJcal pC'ac:dc.a to be MCIUIaIJ. 
".. ceploy .. b requlrecl to 1Mb tile 

prnctibed I ..... vall.bIe .1 ..... lllAuaU, to 
tboaa ampIO) .... CIIvancl: IlION oItaa &baA 
.peciCiad II ~adad b, tbe a:x&III1nItIa 
pbr'lci&a; &Ad upoe tanaLDadola ot 
amplor-L 
".. cmp&oyar Ie nquItecl to proWSe aM 
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ph)-.ld.n With the rouowt,.. InCClfTUuOG: It. 
copy of thia lIandatd and .ppandloM; a 
dftcriptioa 0I1hc ecaploy .. •• dutiu II th.y 
n:1 .• le 10 ... besIO' expo.un:: Ibe ""'r'oycc', 
repreacnlOJli ... o 11l1I("1 o( ... fkIt~re 10 ubelilCl' 
II\:/Qolile. anthophyllice. ud 1.:lirwlalr, • 
do:lCripUon or .IIY pc .. "n~1 prol.ctiu .nd 
re."ir4Iury .qulp",.nl .,..,d; .nd in(&ltaloltioft 
from pre"jl)Ul IIIIfdiCiIJ .... miAaliOlll ollh. 
alI'ectlfcl eca"lo~_ IJuI it DOl oth.""i .. 
Ava.ilable to tbe play,ic:WL Nakiq chia 
W&lllIUIliuA .va.ibble 10 the pbylician wiU 
tid ia tha .v&&luatiGG of the employ .. •• buhb 
ia rahilioa 10 auianed dutie. &Ad fitnesa hi , 
101",," ptnonal ptOICCI"·. ~uipaura&, iI 
roqulNd. 

The Imp/"y .. " rcquJNd to abtalA • 
.. rillen opinioa rl'OlD tha 1IlLIIIWWI, phy.idwl 
coalainiq tbe l'IItuha or Iha -Uul 
.xauniaAlioa; the phylidlAA', opiAioa u 10 
wh.Ch .. lhe employ .. hu any dalac:lad 
lDCo.IIcal COndUIOAI!.ht1 would plACe Ih. 

" Ulp£oy .. a • .,. IAcraUN naIL ol'l(~ 
related cIlaaaaa; any I'IICIOIIWGftded 
lIaUl.1iou on abe 'lIIplo)'" or DO tha .... 01 
penonIIl prolecll" aquipcaaat; lAd • 
,IMI--.u that tbe C4ftplo),N b .. been 
lnConMd by the pftyaiciaa 01 tbe reauJ .. 01" 
abe lDCdica .lWAinalioCl anct 01 aAylftadit.1 
condiliOCll maW 10 ubnloa. lretnoli&e, 
anlbophyW&e, and acLi.aoUta •• potWW thAI 
requite CUr1JMr explanalloa or crullna". TIIia 
wrilllft opiAJoa 111111( DOC 1ft'" .paciflC 
RIIdinta or dla¥l\OM' 1&Il ..... lad to upcNUN 
La ubutoe. 1rn:I.IU1 .. IAlbopb'lUI&e, .ud 
.ctiuollto. and a COP'l of the opi.aion Ill"" be 
provided 10 the "fT..: .. d _plo),n. 

[1eCI.1t14.1001, AFp"'* HI 

111 



( 

31:3116 

. 19~.5I A~tCM., tremoIHc. 
lthOphytCU •• and ecUnoUt •• 

. Sec. 1926.58 added by 51 FR 22756. 
June 20. 19861 

(al Scope and application. lnil 
lection Applies to III construction work 
81 defined in 2SI CFR 1910.12(b). 
including but not Iimlt~ to Ihe 
foHowlng: 

(1) Demulilion or ,ulv.li:" or lItrJcture~ 
where i1sbf!:ltos. trc:noJ.lt:. anthoph~·lIite. 
or actinulite is pre.ir.nt: 

(2) RI:Rlovll1 or enCllpsuia:lun of 
materi .. 11I containinll a"1:<::;:",,. tr':molite. 
antt:.Jphyllite. or actinolite: 

(31 CI.'''ltru''':.Jn. "llCrJlion. re~'!iir. 
mdintenclncr. or ten,watlon of 
strur;ture .. lubatrat!! .. ur portion .. 
thereoC. t!wt cont"in .. beltoll. trcrnuUte. 
anthophyllile. or Qctinolit~: 

(41 Inltallaliun of j:rorlucll cont.1!nlng 
asbesto .. tremolite. anthophyllite. or 
actinolite: 

(5) Asheltot. lrea'lolile. IJnlhophy1l1te. 
and actinolite Ipill/emerscncy cleanup: 
IUld 

(6) Tnm.portallon. dispolill. storage. 
or contiliament of aslJestos. trcmolite. 
anthophyllite. or actinulitl or product. 
conlainlDIIllslMlhJI. lremolile. 
anthophyllite. or Ilclinolite on the lite or 
location at which COllltruCUOQ activilies 
'1t8 perfunned. 

(b) Definilioruc. "Action level" mean. 
an airborne concentralitln of asbeltO" 
lremolite. anthophyllite. actinolite. or a 
combinatIon of these a'linerall of 0.1 
fiber per cubic centimeter (Clcc) oC air 
calcullited al an eight (B)-hour time­
weighted average. 

"Aabe.toa" includes ciuylOtile. 
Ilmoalte. c:rocldolltl, tramolitl·.lbe.toc. 
anthophyllite ubeato .. Ictlnolite 
a.bnto .. end any oC theae minerals that 
has been chemically treated and/or 
altered. 

"Auiltant ~cretary" means the 
Aulatant Secretary of Labor Cor 
OccupaUolW1 Safety and Heulth. U.s. 

~j.l .. rtmellt of l..1bur. or uelillnec 
"Authorized Jl~rson" meltn .. any 

jX'r:sun lIuthorized by the empluyer and 
required by work duties to be pre.ent III 
regulated arell. 

"Clean room" mt=an. lin 
uncontaminated room havins f:u:ilitiel 
for the Itorage oC empl,'ycr.j· s,"-et ., 
clothing and uncontaminat(~J materlwll 
Ind equipnlent. 

"Competent pera<ln" me:ana one wh'l 
ia C<lpaule oC identifying exilUng 
ISbelto .. lremolite. aathuphylllle. ur 
actinolite hllzardl in the workplace aad 
who haa the authority to Wke prompt 
corrective mea lure. to eUminal .. them. 
.. Ipecified in 29 CFR lR26.32(f). The 
dutiea of the competent ."."",n include 
atleilit the r.,llowing: cstabhahing the 
aegiltlve-prellu,.., enclolure. ensuring It. 
integrity. and controlling entry to and 
exit from the enelo.ure: luperviaing any 
employee cxpo.W'fS monitoring requ1rud 
by the Ihuld..inJ; elliwing that IIU 
employees working within such an 
enclo.W"It wear the appropriate perwonai 
protectlve equipment. are traJned in the 
use of appropriata methodl oC r.cpOSW"lt 
contNI. and Ule the hYsiena lacilillu 
and decontamination procedures 
lpecified i1lthe Itandllrd; and eru;win& 
that engineering controla ia \1M ant in 
proper opentting condition and are 
functioning properly. 

"Decontamination are." me8IU an 
enclused arell adjacent and COOllr.cted 
to the re::u1atcd area and conailting of 
In equipment room. Ibowef &rell. aad 
clean room. which i. \lied for Ibe 
decontuminatioQ oC workera. aLateria'" 
and equipment contaminated' with 
.. be.to .. tr.mollta. anthophylUt .. or 
.ctlnollt •• 

"OemoUUoll" mean. the wracklna or 
talcing oul of any load-supportina 
Itructural memiJer aud any related 
razing. remo\,ir-i. or atripping oC 
.. beltol. trumolite. anthophylUte. or 
actinolite product'" 

REFERENCE FILE 

"Director" meiilln. the Dlfr.ctor • 
Notiionlilinstitutfl for Or-cupali"n"l 
Soi!"ly and Ifr.ulth. U S. D";JRrtP:t'nt of 
tI.~:lllh ar:d Human Service I. or 
ue&ijlnee. 

"Empluyell expo sura" meanl thilt 
expo,ure to ilirbl)rne .sbe~tol. WIn",I;t •• 
anlhophyllite. actinoUte. or a 
comhination oC thele mineral .. Utilt 
wuuld or.cllr iC the employee were nut 
lI.inll r~:spiratory protective equipm~nL 
M~.tipm .. nt mom (chllng' room)" 

me.,11 a contlllDinated room located 
within the decontamination area that I. 
lupplit!d with'lmpermeable bllgl or 
conlaincrs Cor the disposal of 
contllmiaated protecUn clothing and 
equipmftnL . 

"FiIMr" meRn. a p:uticulate Conu 01 
IIdJeatCM, tremulite. anthophyUite. Of 
actinolite. 5 miaomelen or 10n(lCt. with 
• length-to-dlameler NUO oC at least 3 to 
1. 

"llIgh .. mc:lency pertlculate att 
(HEPA) filter" meant a Rltar capable of 
trapplns and retaiDiDs at lealt 00.97 
percent oC all monodilpened particle. 01 
0.3 miClOmatan ia dWuftter or IllIpr. 

"Re1(Ulated area" mean. an are. 
Htl1blilhed by the employer to 
demarcata .reu where airbome 
concentratioas o( albeato .. tremollte, 
anthophyllite. actiaolite. or a 
combination or theN mm.ral. axc:etId ex' 

CIIn reuonably be expected to exceed 
the penuiaalble expotUte limiL The 
rqulated ana EMy take the form oC (1) a 
temporary enc1!l1W"8, aa required by 
paragr"pb (e)(6) oC lhia Hdioa. or (Z) an 
ana dl!marcatcd in any IIW1DU that 
II\io1mlza the llumber or ampla, ... 
upoted to ubettOi. tremollt •• 
IUlthophyWte. or actiaollt .. 

-Removal" meaa.a tha tUing out or 
llripplng oC aabelto .. tramolite. ' 
anthophyUlte. or actiaoUte or material a 
containing .. beltoe, te1"Dlollt .. 
allthophyllite. or actinolite. 

[Sec. 112U1(bU 
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"Renovation" mean. the modifying of 
Itny u.isting Itructun. or portion 
thereof. where expolure to airbornu 
81butOI. tremolite. anthophyllite. 
actinolite moy relult. 

"Repair" meant ovcrhaulina. 
rebuilding. reconstructing. or 
recondiliorung of atructure. or 
lubltratu where .. be.toa. tremolite. 
Itnthoph)'lIite,or actinolite i. pre.cnL 

·"Tremolite. anthopbyllite and 
IIctinolite" meana the non-.. bato. (onn 
of these minerala. and any of the.e 
minerall tbat have been chemically 
treated and/or alterad. 

(cl Permiuiblll ~XpMUJ'fI limit/PEL). 
The employer Ihall enaure that DO 
employee i. expo led to an airborne 
cuncentralJon oC .. be. to .. tremolite. 
anthophyllite. actinolite. or a 
combination o( the .. mineral. in exce.a 
of Il.2 fiber per cubic centilDeter oC air u 
lin -=i~t (81 hour timlt-weighted average 
fl"WAI, aa determined by the method 
prelCribed in Appendix A oC thia 
Mclior .. or by an equivalent method. 

(dl Conununicatian amona ttmpJaYIlt¥. 
On multi-employer worbite .. an 
clT.ployer perfonniQ8 a.bato .. tntmolUe. 
anthophyllite. or actinolite work 
n:qu.irins the aatabliahmeat of a 
regullited area aha1l inConn other 
employe,. 00 the aite of the nature oC 
the employer'. work with .. beltOt. 
tremolite. anthophylUte. or actinoUt. 
and of tbe axiatence of and requiremenll 
pt=rlaining to regulated area .. 

(e) Regulated area.-{l) ~1ItIru/. The 
employenhaU eatabli.h a regulated 
area In work areaa where airbome 
conceatrationa of ubeato .. tremoU .... 
anthophyllite, actinolite, or a 
combination of the .. minerala exceed or 
can realOnably be expected to exceed 
tbe permillible axPOlure limit 
preacribed In paragrapb (cJ oC tb.Ia 
aection. . 

(Zlllemorcation. The regulated llroll 

ahcill be demarcated in any manner that 
I1llnimiua the number oC persona within 
the are. and protecll pal'lOna outaide 
tha ...... from UPOlure to .Irborn. 
conccntndoDl of albaltoa. wmoUte. 
anthophyllite. actillolite. or a 
combination of these minerall in exceu 
of the permillible expolure limit. 

(31 Ac~.u. Acc"a to regu!ldt:d areu 
ahaU be Umited to authorized persona or 
to parIODI .uthorized by the Act or 
nrgul.tiona iuued purauant thanrto. 

(41 RB6piroIOn. All paraona enterina a 
regul.ted area ahall be lupplied witb a 
relpintar, selected in accordance with 
parap-aph (h)(2) o( thil sectloa. 

(51 Prohibit«J activiliu The employer 
Ihall en.un that employeel do nat eat. 
drink. amalrA. chew tobecco or sum. or 
apply co.u1etica in the regulated UlL 
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(61 Requirement. for oshe./a. 
removal, d~molilion. and renovo/ion 
operatIons. (il Wherever feuible. the 
empla~'er IhaU eltabli.h neaallve­
prellure encloaurel berore commencing 
removal. demolition, aad renov.tion 
operationl. 

(iiI The employer lhall deaignate • 
competent peraon to perform or 
supervise the followfna du&tea: 

(AI Set up the endolure:'" 
(81 Ensure the Integrity oC the 

enclo.ure: 
(CI Control entry to and exit Cram the 

enelolute: 
(01 Supervi .. all employee axpoaure. 

monitorina required by th.i.a MCtiOo; 
(EI EnSW'CI that employ ... worirJaa 

within the enclolura wear ptotective 
clothina .nd relplratora u rwqtdred by 
pat'llgrapha (I) and (b) of thia MdiOQ 
lAnd: 

(F) Enaure that employ ... .,.. tralnad 
in the uM oC e~ CQDtrola. work 
practice .. and penou.al protective 
equiplNlnl: 

(e) Ensure that employea &&H the 
hygiene facilitia and obMrv. the 
decontan,inatioa procedwu .peein.nll 
paralV8ph (jJ of tbU aectiOG; and 

(H) EnaUnt that easin"rinI cootrola 
are fWlctionin8 ptoperly_ 

(ill) In addltioa to tha quallflcatioAa 
lpaCified in puappb (b) 01 tb.Ia 
aection, the competant penon ahall be 
trained in .U a.pecta 01 ubat.o&. 
tremoUte, anthaphyWte. or adiAG11te 
abatement. the COAleata 01 tbJ& 
It.andard. tba ldandDcatioa olaabatol. 
tremolite. anthopbyWte. or act1AoUte . 
and their removal procedt.tra. IUId other 
practicel for recWcint the b&u.rd. Sudl 
trllining aha.Il be obtaiDed ill e 
comprcheruive COUl"H, auch ... COW'IC 

conducted by an EPA AabalO4l Tnin.iDa 
Center. or lUI equivalent courM. 

(iv) £x.~puon: For amall-acale. abort· 
durati '0 operatioaa. aucb u pipe Np8ir. 
'IiIlve replacement.lDatalUna alectrical 
conduita. lDatallinc or removina drywalL 
roofina. and othar aenetal bu.lldiq 
malnttnanc. or renavaUoa. the 
employer La not requind to comply with 
the raquinllMnll 01 parqraph (e)(O) of 
WI aection. 

(0 ExpiUUIW monitorina-{l) G.nuaJ. 
(I) Each employer who b.u • workplac:a 
or work operadon oovantci by cJU. 
ltaaddrd ahall perform monitorilli to 
detenn.ine accurataly the aUbonae 
ooocealr1ltioDl 01 ubeatOl, tremoUte, 
anthophyllite. actiAoUte or • 
combination 01 theM m1nerala to wlUda 
employee. may be axpoeed. 

(iiI Oetenninati.ona of employ .. 
el(posure ahall be maa. from bn.tbiq 
zone air .. mplct lb.t &tW repntMatative 
or the 6-haur TWA of eech employee. 

(iiil Reprelentative 6-hour TWA 
employee expo.ure Ihall be detennined 
on the ualil of one or more IImple. 
reprelenling full'lhift expo.ute Cor 
employeee in each work area. 

(Z) Initial monilarina. (i) Each 
employer who hal a workplace or work 
operlltion covered by thil Itandard. 
except aa provided (or in par.graph. 
(0(2)(ii) and (f)(Z)(i1i) or thil aection. 
lhaU perform initial monitorins .t th. 
initiation of each albesto .. tremoUte. 
anthophyllite. Ilclinolite job to 
IIccurately detennUle the airbome 
concentradOOl of Ubeltoa. tl'emoUte. 
anthophyllite. or .ctinolite to wbJch 
employeel may be exposed. 

(u) The employer m.y demoDltr.te 
that employee axpolurea .... below tha 
action level by meana oC objective data 
del1lOlUltr.tina th.t the plOduct or 
material containing ubealoa, tremoUte., 
anthophyWte. .cUnoUte. or a 
combination oC theae mineralt canaot 
rele ... airborne fiben in OQQCeQlratiODl 
exc:eed.1ua the action level under thON 
work cond1t1oaa bavina the area tea. 
potantial Cor raleuing ubeatoco 
tremolite. antbophyWte, or .cUAoliaa. 

(Ili) Where the employer baa 
monitonld .ach .. basto .. tremoUa.. 
anthopbyWta. or act1AoUte job, and·th. 
data were obtaiDed duriaa work 
opcradona coodIIdad &&oder workplace 
conditioaa cloec1y reaemblJq the 
procet .... type olmatarial. coaarol 
methoda. work practJcaa. and 
environmental coadllioaa t&Md aDd 
prevailina in the employ ... auna& 
operatlona. the empIoyar may rely oa 
luch u.rUar moaitoriDa raul .. to .. tiafy 
the requlrementa of ~ (f)(1)(1) of 
tb.Ia 

3) Periodk: IItDIliIDrina willWl 
uJalMJ GnPa&. 1ha amployar aball 

conduct dally IDGDltorina thet Ia 
representative 01 the axpoaura or each 
emptilY" who Ia .aaIped to work 
within. replattd areL E:1a:trpliIuJ: 
Wb.en aU employ ... witbln • raaulatecl 
&tW. ara equ.&pp.d with lupplJad-.1r 
reapfNton opented in the poal""" 
pre .. ura mode. the employ. may 
dLapeaae with the daily monitorial 
!'Bq uired by tb.Ia parqrapb. 

(4) TuminauOD of monilDrinl- If the 
periodic monit0ri.D8 raquired by 
parqrapb (0(3) 01 th1a MCtioa revu 
that employ .. axpoeuna. u lnd1cat.d 
by aut1atlcally reU.cble llMUuramenla, 
ara below the actioa level. the employ. 
may d1ecoatinue moaitoriq 'or tboee 
employ ... whoM expcNWft an 
reptueDtad by aucb IDGGitori.q. 

(5) Mllthod 0/ monitDrin6. (I) All 
umplea taken to aatlafy the IDOGltorinc 
requ.iremcnll 01 paraarapb to of th1a 
aecdon ahAU be panonsl Hmp1ee 

[lee:. 1t:2U1(t)(S)(tU 
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("nllected following Ihe porocedurel 
,,,~ci(jed In Appendix A. 

(ii) All umplu laken 10 lali6(Y Ihe 
.Ionlloring requiremenll o( paragraph (f) 

o( !hi. seclion .hall be evalualed using 
Ihe OSHA Re(erence Melhod (ORM) 
lpecified in Appendix A. or an 
equivalenl counting method. 

(iii) If an equivalent melhod to Ihe 
ORM il UICd. Ihe employer dLiIl enlure 
Ihalth. melhod meellthe 10Uowins 
criteria: 

(A) Replicata expolun: dala uaed 10 
ellablilh equivalency are collecled in 
.ide-by-.ide field and laboralory 
comparilonl: 

(S) The comparilon indica lei thai 90 
percenl ollhe aamplel collecled In the 
ranse 0.5 10 2.0 times the jJennisai~l. 
limil have an a~acy range 01 plus or 
minua 2S percent o( the ORM relulll 
with a 95 peteent conlldenca level al 
demonllrated by a ltalilticaUy valid 
prolocol: and 

(e) The equivalent melhod Is 
documenled and the resultl of Ihe 
comparison lestlng ant maintained. 

(iv) To latilly the m.onitoring 
requirement. of paragraph (f). employera 
Ihall rely on the relults 01 monitorins 
analysil performed by laboratories that 
have instituted quality asaurance 
program. that Include the elemenll 
prescribed III Appendix A:. 

(6) EmplOYN notification 01 
lonitoring Iftulu. (i) The employer 

Ihall notify affected employees oC the . 
monitoring resulta thai reprelCnt that 
employee'. expo.ure a. lOOn a. pouibl. 
Coli owing receipt oC monitoring reaullL 

(ii) The employer .hall notlCy affected 
employee. of the relultl oC monitorins 
reprnentlna the employee'. expoture In 
writing either Individually or by pollina 
at a centrally located place that I. 
accesaible to affected employee .. 

(1) ObHrVOuon of monitoring. (I) The 
employer .ball provide affected 
employeel or thelt designated 
representatives an opportunity to 
obeerve any monJtoring 01 employee 
expoaure to asbe.toa, tremollte. 
anthophyllite. or actinolite conducted In 
accordance with thll section. 

(ii) When obeervation 01 the 
monHorina 01 employee expolure to 
ubealoa, tremollle, anthophylUle. 01 
acUnolil., raquJre. entry Into ~ area 
whent tha UM 01 prolectiYe clothina 01' 
equIpmenlll required. the observer ahall 
be provided with and be required 10 "" 
IUch clothinS and equipment and &hall 
comply with all other applicable aalely 
and health procedure .. 

(g) Method. of eomplianat.-{1) 
Engineerins control. and work 
practices. (i) The employer lhall "" one 
Jr any combinalion o( Ihe lollowing 
cootrol methoda 10 achieve compUanc.a 

with Ihe pec-miuible expoIUl'lll limit 
prescribed by paragraph (c) ollrul 
leelion: 

(A) Local exhau.t venlilation 
equipped wilh IIEPA filter du.t 
colleclion .Ylleml; 

(8) Ceneral venlilation IYlleml: 
(C) Vacuum cleaners equipped with 

HEPA fillers: :' 
(D) EnclOlure or isola lion oC procesN. 

producing albe.lol, tremolite. 
anlhophyUlte, or actinolile dual: 

(E) U.e 01 wet methoda. welling 
agenl •• or removal eneaplulanl. to 
conlrol employee expolun:. during 
aabealol. tremolile. anthophyllile. or 
aclinolile handling. mixin" removal. 
culling. application. and cleanup; 

(F) Prompt cUspo .. 1 oC wallel 
conlaminaled with ubeilOI. tremolile. 
anthophyllite. or actinolite La leak-Ught 
conlalners; or 

(C) UN oC work practlce. or other 
angiaeerina control. that the Aaaittant 
Secrelary caa Ihow to be Cea.ibla. 

(ii) Wherever tha Ceaslbla engineering 
and work practice controls dnc::ribed 
abova are not .umcient to reduce 
employee expo.ure to or below tha Umlt 
pre.cribed In paragrapb (c). the 
employer .haIl use them to reduce 
employee expolure to the lowest leve" 
aUainable by these contro .. and shaU 
lupplement them by the "" oC 
relPiratory prolectlon that complies 
with the requirementl or paragraph (h) 
of thi. MCtiOn. 

(Z) Prohibilion .. (I) Hish-qeed 
abra.ive diac: law. that ant not 
equipped with appropriale engineering 
controll &hall not be u.ed Cor work 

. relaled 10 a.bello .. tremolile. 
anlhophyllile, or actinolile. 

(iil Compreued air lhall DOt be u.eed 
to remove albatol, tremolite. 
anthopbyllite. or actinolite or materi'" 
containJng aabatol, ·tremolite. . 
anthophyllile. or actinoUta unleaa the 
compreued air 1.1 used In conJunctioa 
with an encloaed yentilatlon .y.lem 
deaa,ned to capture the duat cloud 
anled by the compreued air. 

(iii) Maleriall conlaining .. halos. 
tremollie. anlhopbyllite. or actlnoUle 
• hall not be applied by .pray methoda. 

(3) Employ" rototiolL The employer 
.hall not"" employee rotation .. a 
meana 01 compliance with the expoau.re 
limit pracribed In parqraph (e) of thJ. 
aecUon. 

(h) ilMpiratory pl'Oledion.-{1) 
C#JntlraL The employer abal1 provida 
relpiralors. and eNure that they a.re 
ueed. where required by thl.l MCtioa. 
RetpiralOl"l &hall be uaed In tha 
loll owing circumataocea: 

(I) During the Interval neceuary to 
wi alI or lmplemarlileuible anaf.aeert.na 
aad work practice cootro.1a; 
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(iiI In work operllion. luch .. 
mainlenance .nd repair activitle .. or 
olher aCliviliel (or which enllineerin, 
and work practice control. are nol 
(eaaible; 

(iii) In work Iilualions whera (euible 
engineering and work practice controla 
are nol yel lufficienl to reduce expOlure 
10 or below the eJCpolunr limit: aau 

(Iv) In ame'1enciea. 
(:) RDspiralor •• /cctiolL (I) Whe ... 

.... plralors ant Uled. th, employar Ihall 

.eleci and provide, .t no coil 10 the 
employee. !he appropriate relpirator .s 
lpee/fied in Table 0-4. and Iball enlure 
Ihal lba employee utes the relpiralor 
provided. 

(ii) The employer Ihall selecl 
respiralora (rom 'among !hole Jointly 
approved a. being acceplable lor 
protectioa by the Mine Salety and 
Haalth Adminlatrttlon (MSHA) and the 
Nationallnatitula Cor Occupational 
Safety and Health (NlOSH) under the 
provi.lona oC30 CFR Part 1t. 

(iii) The employer .haU provide a 
powered. au-.purlfyinr re'pltator In lieu 
01 any negatlvl-pra .. ure re.plrator 
lpacified In Table 0-4 whenever: 

(A) An employee choose. to 1&141 dU. 
type oC relpiralor. and 

(8) nus respirator will provide 
adequate protection to the employee. 
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(3) &.piroto#' program. (I) Where 
.... plra loty protac:doa 1.1 u.ed. the 
amployer ahalllnaUMe a .... pirator 
prosnm In accordance with l:8 CPR 
1~o.134{b). (d). (a). and (f). 

(II) The employer abell perm.lt each 
ooaap£oye. who \&aM • fillet .... plralGl' to 
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chal18e the filler elemeot. whenever III 
lncreue in bre~thil'i relietLll.C4 la 
detected &l\d thaU malatainlll adequale 
lupply of Olter element. for thia 
purpo ... 

(iiil Employeea who wear reepiralon 
• hall be permitted 10 leave wock are .. 
10 wuh their facu and re'pitator 
Cacepiecea whenever neceuary to 
prevenl .kin irritaUon auociated with 
re'pitatllt 11118. 

(iv) No employee ahall be a .. igned to 
I&.k. requiring the uae or re'piraton l.f. 
bued on hia or ber mO.t recent 
ex.amination. an examin.iDi phy.ician 
de:termi.ae. thlit the employ .. will be 
unable to CWlction normally wearing a 
respirator. or thai the .arety or health or 
the employee or of other employeea will 
be impaired by the use oC a reapintor. 
Such employee .ha.ll be a .. iBned to 
8Jlothar Job Ilt Biven the opponunity to 
trana!er to a diIferent poaiUon the dutiu 

. of which he or abe la able to perform 
with the aame employer. In the I&m.8 

seoaraphic:.alarea. and with th ... me 
aaaiority •• tatua, and rata or pay he or 
w bad Juat prior to auch traNter. if 
aw:h a different poaiUoa La available. 

(41 RlnpilOUN lit tut.ina. (I) The 
employer .hall 8Nur. that the re'piratar 
tuued to the employ .. exhibill the le .. t 
po .. ible Cacepieee leakqe and that the 
respirator La fitted properly. 

(U) Employers .hall perform either 
qu.antitative or qualil&tive Cace fit t .. 1& 
at the lima of initial OtUna and at l ... t 
every 6 mootha thuea.fter ror Ncb 
employ .. we&rini a oesative-pnuw. 
rupirator. Tbe qualitative ftt tea" may 
be u.aed oo1y rllt te.tiog th. 6t oC balf­
muk respiraton where they are 
permited to be worn. 8Jld ab.a1l be 
conducted 1D accordaD.c.e with Appendix 
C. Tbe teal& ahall be uaed to aeleet 
£acepi.ecu that provide the requLred 
prolection .. preecribed in Table L 

(I) Prot«li.,. cJoUiina-(1) ~ntIIOL 
Tbe employer ahall provide and require 
the uae 01 protective dottuna. auch a. 
coveral1a or Iimilar whole-body 
dothiq. bead covetina .. aJove .. and 
Coot coverinp rot aoy employee 
.xpoaed to airborne coacentratiooa of 
ubaloa, tremo1ita, aothophyWt.. 
actioolita Ilt a combloatioa or theae 
m1Derala that exceed the pen:nillible 
expoaurelimit preacribed in paragrapb 
(c) or IhiI aectiou. 

(2) lAundering. (1) n. employer .hall 
8DlUl'e that leundenna of coataminated 
clothlDa Ie done 10 al to prevent the 
rele ... 01 airbotM a.beato .. tremolita, 
anthophyWt.. .ctinolile. Ilt a 
combinat1oo or the.e minerala in exc:eu 
of the .Xpolure Umit pracriUed in 
paragraph (cl or thi. aectlon. 

(II) /uly employer who IPVet 
coal.mto.ted clothing to another penon 
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Cor launderins &haU InCorm .uch peraen 
oC the requlremenlla puagr.pk (1){211i) 
oC thi. leclion to effectively prevenl the 
rel.:aae or airborne aabaaloa, trcmolil&, 
.nthophyllite, actinolite. or a 
combination 01 the .. minera" In exce18 
or the expolure limit preecribed in 
paragraph (cl or Ihi •• ection. 

(3) ContamilUJUK/ clothing. 
Contaminated dothins .h.U be 
transported in aeaJed ~rmeable bag .. 
or other cloaed, impermeable contaiDen. 
and be llibeled 1D accordance with 
paragraph (Ic) or thl. aectlon. 

(4) ProIllcUI'. clotlrina lDr'remoraJ. 
demolition. and l8IIOVQtion OptllOtiOM. 
(i) The competent penon .hall 
periexlicaUy examine workauita WOrD by 
employeet rllt rip. or teua that may 
occur during performance of wotk.. 

(iiI When rip. Ilt tean are detected 
while an employ .. la wol'iUDi within a 
neaative-prellur. endosure. rip. 8Jld 
tean thall be llIlJUdiataly manded. or 
the worbuit ab.a1l be immed.l&tely 
replaced. 

UI Hygitln.lociJiti •• ond praclica­
(1) GeneroJ. (I) n. employer ahalJ 
provide clean dwlae are .. for 
employ ... required to work In resul&ted 
are .. or required by paraaraph (1)(1) of 
thia MCtiOQ to wur protective c1othinJ. 
uCt!pt.ion: lIl11eu of lh. ch8Jll8 ansa 
requirement .pccifutd in paragraph 
(J){lllil. the employlll' may permit 
.mployee. engasod III &mall scaJe.. abort 
duration operaUou. a. described In 
paragrapb (e)(6) of th1a NCtioa. to dean . 
theit protecUve c1athJq with a portable 
HEPA-equippeci vacuum beron auch 
employee. leave the area w ...... 
mainl£:nance wa. perlormed. 

(ii) The employer .haU 1ID8W"8 that 
change are .. are equipped with 
aeparate .torqe Cadlitiea rllt protective 
dothina and atreet clothing,1D 
accordance with MClioa 1810.141(.). 

(Iii) Wheaaver food Ilt bev ..... are 
conawned at the workalte and 
employee. are expoMd to aJrbome 
concentratlooa ofube.toa, tramol1ta. 
8JlthopbyWte. actiDoUte. Ilt a 
combination oC these miDerala 1D excaa 
o( the perm1 .. lbl. expo.ur. lImJt, the 
employer .haU provide IWlch are .. la 
which the aitbome cooceotratioa.a of 
.. besto .. tremoUte. anthophyWte, 
actinolite, or a combination oC theM 
mineral. are below the action level.. 

(ZllUquiremenu lDr'removal. 
demo/ition. and rvnovatiOQ opcratiOl»­
(il Dt!contamjnotian area. Except for 
amall aaJ .. thart duratloa openti~ 
.. deecribed Ia parqrapll (e)(G) of thiI 
MClion. the employer ah.a11 Htabliah a 
decontamination area thaI Ie adl&caat 
and conoected to the rqulated area Jar 
the decontamination or employees 
contaminated with ubnloa. tremoU,-, 

31:3116.3 

IlnlhophyWle. or actinolite. The 
decontamination area .haU COOIlat or an 
equlpmen( room. Ihower aree. and dean 
room in .eri ... The .mployer .hall 
en.ur. that employee. enter and exit the 
regula led area through th • 
decontamination area, 

(iiI Clean room. The clean room shaU 
be equipped with .. locker or 
appropriate atorase container ror each 
employee'. uae. 

(iii) Showerqrea. Where rea.ibla. 
thower CaciJitle. &hall be provided 
which comply with 29 CFR 
191o.141(dl(31. The ahowen &hall be 
contiguoua both to lbe equipment room 
and the dean change room, unle .. tha 
employer can demon.tnte that thi. 
location ia not Cea.ible. Where the 
employer cao demon.tnte th.t it is not 
rea.ible to locate the &hower between 
the equipment room and tile cle"n 
chana- room. the employer thaU enaW"8 
that employeea: 

(A) Remove a.beato .. tremolita. 
anthophyWte. or actinolite 
contaminatilln (rom their workauita 
uaina a HEPA VKcuum b4:Cure proceedln, 
to a thOWIll' thAt La DOt c:.ontiluoua to the 
work area; Ilt 

(8) Remove Ilwir CODtaminateci 
worksuita, don cleaQ work.uit .. aod 
proceed to a &hower that La not 
~~~theworkareL 

(iv) Equipmtlnl mom. The equipment 
room aha.U be .uppUed with 
imperme.able.labttlad baB. and . 
conla.ioen Cot the contaiomant and 
diapoaal of COQtamioated protective 
dotbiog and equJpmenL 

(v) Decontamination area tlnuy 
procedure.. (A) the employer ahall 
8D8W'W that employeea; . 

(1) Enta- the decoatam.lD&tloll area 
through the cle8Jl roocn; . 

(21 Remove and depo.lt atreet dothlna 
withlD • locka- provicS.d IIW their uw, 
and 

(3) Put on protective clothing and 
re'pitatory protection berore leaviDi the 
c1e8Jl room. 

(8) Berore entenn, the endo.ure, the 
employ.,. ah.all eoaure that employeea 
pua through the equipment room. 

(vi) Decontamination area exit 
pJ'OCt:dura. (A) Berore leaviD8 the 
rqutated area, the employer .hall 
en.aura that emploYHa remove aU groaa 
coatamination and debria Crom their 

. protective dothin&. 
(8) n. employer ahaU 8I1.IW"8 that 

.mploy ... remove their protecdve 
dothlna iA the equipment room and 
depodt the cloth.iDa 1D labeled 
lmpermaabla bep cw coataiAerL 

(C) The employ III' ab.al1en.aure that 
employOft do not remove their 
reapiralon in the equipment room.. 

(s.c. 1126.51(i)(2K"'KC)J 



(-

(0) The employer .h.aU ecuW'1l that 
employee •• hower prior 10 enlering the 
clean room. 

(E) The employer Ihall ecuW'1l that. 
Iter Ihowering. employeel enter the 
lean room beCore changing into Itreet 

c1olhel. 
(It) Communication of l!azard8 to 

employ«,s-{ll Sign •• (il Wam1n8 ligna 
that demarcate the resulated area ahall 
be provided and dilplayed at each 
locatioa wher. airbome concentrationl 
of .. bello .. tremolite, anthophyllite. 
actinolite, or a combination o( the .. 
mineraI. may be in exce .. o( tha 
expolure limit. prelaibed in peragnph 
(cl o( lhia aectian. Signa IbaU be POlled 
at such a di.tance from luch a locatioa 
that an employee may read the ligna 
Ind take neceaaary prot~tive Itepi 
before ellterins the area marked by the 
IlgnL 

(ii) The warning ligul required by 
paragraph (k)(t)(i) oC thil aectioa aha1l 
bear the foUowina inlormaUoa: 

DANCER 

ASBESTOS 

CANCER AND WNC DlSEASB 
HAZARD . 

AUlliORlZED PERSONNEL ONLY 
RESPlRA TORS AND PROTECTIVE 
CL01lilNC ARE REQULRm IN nus 
AREA 

(iii) Where mineral. in the regulated 
:. are only trIImoUte. anthophylUt. or 
tinolite, the employer may replace the 

tena "Ubelta." with the appropriate 
mineral name. 

(2) LDMU. (I) Label. lhall be affixed 
to all productl containing Ubeltoa, 
tremolite, anthophyUite, or actinolite 
and to all coataine ... containing IUch 
produClL inc1udinl waite container.. 
Where fealibl .. inltaUed albeltot. 
tremollte. anthophyllite. or actinolite 
productl IhaU conlain a vilible labeL 

(U) Label, ahaU be printed in la.rse. 
bold I.tte ... oa a contra.ling 
background. 

(lU) Laboll,baU be u.aed In 
ICCOrdance with the requirement. of 2a 
CFR tlno.t2OO(f) 01 OSHA'I Huard 
Commanicadoa Itaadard. and .hall 
contain the folowiDllnlormatioa: 

DANCER 

CONT AlNS ASBESTOS FIBERS 

AVOID CREATING DUST 
CANCER AND LUNG DISEASE 

• HAZARD 
(Iv) When minerala to be I.beled era 

only tremoUt .. anthophyWte and 
actlnolU., the employer may replace the 
term "ube.tOI" with the appropriate 
mlo.nJ name. 

Mc:.Fc:FtENCE i=iLc:. 

(v) Label, .hall contaLa I warning re.piratorl III raqu1red by 2g OR 
.Ialemenl again,l breathing airborne 1910.13-4; 
..bellO .. lremolite, anthophyllit .. or (F) The appropriate work p ... ctJca (or 
actinolita fiberl. performing the .. betta .. tremollte. 

(vi) The provision I (or la~, requ1red anthophyllite. or IcUnolUelob; and 
by paragraphl (kl(2\(iHk)(2)(Iv) do not IG) Medlcallurve1llance prosram 
apply where: requlremenla. 

(A) .. be.lal, tremoUt .. anthophylUte. 
or actinolite fibe ... hay. bMn modified (Ii) A ... view oC thl' Itandard. 
by a bonding agent. coating. biadu.; _. indud.las appendl~ . 
other materi.L provided that the.. (4) Accu6 to Wlnllrt rnot.nou. (I) 
rn.aaufacturer can ciemoBitrate that, n •. employer lball make r..di1y 
durinS aay rellionably Co,......bl. 11M. aval1.ble to all affected employeee 
handling. ItO"'ge, dilpoaal, proceilliag. wtth~ut coat aU written material, 
or tnuliportalion. no airbome relating to the employee tralnlnc 
concentradocu oC albeltoa" tramollt.. prosram. Lac1u~ a copy ol thU 
anthophyllit .. actinolite. or a replaUon. 
combinatioa of thele mineral flbe ... in (11) The employer ahaU provide to the 
exceaa o( the actioa level will be ANilt.aat Seaetary and the DlnIctor. 
releaMel. or upon requelt. aU Information and 

(B) .. be,to .. Inmollt •• ulhophyUlte. traJnJna materiala relatlns to the 
acliAolite. or a Combination ol the.. amploy .. lalormaUoa and lz'aJDJq 
miDe ... 1a I, praaent IA a product IA proaram. 
COQC8Qlratiol1ll ... thu 0.1 percea.t bJ (I) HoUMkHping-{l) VCJCUwni",. 
weight. Wh .... vaalUmln, methoda era .. lectecL 

(3) Employee infonnation and HBPA mtared •• CUllmlal equipment 
troin.f~ (II The employer lhallllLltitute muat be uaed. n. equlpmeat ahaU be 
a traininI ptOgRm for aU m:,loyMa UMd and emptied IA a IIWlDCt that 
upoNd to airboma concaatrat1ona of mfnfmlya the reeatly ol albatoa. 
.,bato .. trIImoUt .. anthophyWt.. tramoUte. uthopbyWte. or acdDoUte 
act1noUt .. or a combinaUoCl oC the.. Into the workplac:c. 
minen1a in axcelll of the action level (1) Wcut. di.pt»al. Aabfttot WBite. 
and .haU eBiurt their partidpatioa IA 1Q"Bp. debria. bqa. cont.ainen. 
theJ'~ eqaJpmeat. and c:oataminated cIothiq 

(u) Tra.ini.ag I~ ?e provided prior to coullpad Cor dl.IpoaaJ lhaU be cou.ct.ad 
or at the tim. oC Initial aulgumcnt, and dbpoMd ollA Maled.labelecL 
weill th.a employee baa received impermeable hap or other c:lOMd. 
equiyalent tra~ within the pnrvioua labeJod.impcrmeable c:oatalDan. 
~e:.1t': and at eut 8JlI1uall, (m) /oIedicoJ ,umtiJlanc:w-{l) 

(Iii) n. traiaing program ahall be c.n.rmJ-{1) Emplo,.. cavwrwd. 11MI 
coaducted In a maaner that the emp~yer aha.U wtlt"t •• medk:al 
employee II able to undentaad. The aurnil1aoce prosram Cor aU emptor--
employer lball eBlW'1l that each auch aaaqed fa work IAvolviag Inel. of 
amployee il informed oC the foUowlq: ubatoa, tramoUte. antbopbrW ... 

(A) Melhoda of J"ItC08DiziaI •• beatoa. act1noUte or • comblnatioa ol tbae 
tremollt ... nthopbyWta. and actiDoUtcr: miaerala. at or above tha Ktloa \net fal' 

(8) The bealth ecrecta auocl.ted with 30 or more dara per year. or who .... 
albeltoa, tremollte. anthopbyWt .. or required by lhII aectloa to wear . 
acUnaU'e expo.ura: DqIltive praaun .... plralorl. 

(q Th. relaUonahlp betwHn amoklnt (U) lbcamillQtion by 0 p/rj"licituL (A) 
and .. beato .. tremolit .. anthophyllit.. n. employer abaJlenaan that aU 
and actinoUteLa producfnlluna cancer. medical CJWDinaUoaa and proc:eduna 

(DI Th. natW'1l oC operationa lb.t .... perlCH'lDed by or UDder the 
could re.utt La expo.W'1I to ubeatoa. aupervt.aloa ol a llceaaed pbyafclan. ad 
tremolite. anthophyllite. and actinoUte. .... provided at no COlt to the empq .. 
the Importance of aacuaary protecUv. and .t a reuoa.abla time and placa. 
controu to miaimha expowre lDcludla,. (H) PerIoaa other than aucb llClDMd 
a, applicable, mginHrtoa coatrola. phya£dana who adm!a.Iatat the 
work practiceL raplratora. puImoa.ary fuactioa latina reqa!recl ., 
houaekeeping procedurn. h)'lieDe thU MCtioa ahaJl complete a tra1a.lq 
CadUtleL protective cloth1a& COW'M ID .piromelrJ lpoa.IOI"ed by u 
deconlaJDin.alioo proceduraL em.arreaq .ppropriate acad.aaJc or prolaaloMl 
proc.durn. and wut. dl~ lnadtutioa.. 
proceduraL and any a.ceu&rJ (Zl M«J.ioaJ UIlIIIbtotJOIU and 
inllIuCtioa In th. UN ol thac CIOQtrola C:IOI\Iultotion.-{l) Frwqu.ncy. Tbe 
and procedW'1lI: employ. ahaJl make .val1abla m.edIcat 

eEl The PUflXJ", proper uaa, fitt1Dc axem1o«tioaa and COGIUltatioaa to accl 
InItnlctlona. and l1mJtatJoAa ol employee COYwed uDder parqrapb 

(he. 112U1(_1(2)(I)) 
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(ml(l/(il of lI.i. st:ctiun on the fo/lowing 
,.:bcduleli: 

(AI Prior 10 loIS.ignmenl o( Ihe 
employee 10 .. n area whcrc negalive­
pre,sure respirolors ~Ie worn; 

(81 When Ihe elllplo)'cc i!l "$Signcd 10 
an are6J when: expo lure 10 1II1Ie,101. 
Ir~molile. anlhophyllile. aClinulilr.. or II 
comllinalion o( Ihese minerul. mil)' lie 1I1 
or above Ihe aclion le\'cl Cor 30 or naore 
da~ .. por year. I mcdiCMI examinltion 
mUll be givc:n within to workin8 dil)" 
lollowing Ihe lhirtielh day 01 elCposure: 

(C) And al leilll annuKII)' Ihernller. 
(Ulll the eX41anining phy.icilm 

delenninel Ihltl Itn}' nllhe eXJInlimltionl 
Ihuuld be providl"d more lrequltntly Ihan 
Ipcl.:ified. Ihe cnlp/oyer slu." pnn-ide 
IUciJ ,:xltminltllons 10 "lfech.-d 
i:mpluyee5 Itl the rr~uencics lIpccific:d 
by the phy.icilt·n. 

IE) Exuplian: No medicltl 
eXllDUoation i. rt.'quiRd olliny 
employee il udcqwalc records ,how Ihlal 
the employee hll' been examined in 
.ccordanca with Ihis ~agruph within 
Ihe pital l-yellr period. 

(iii Cont"nl. Medical exumination. 
made available punuanl 10 paro8J1lph. 
Im)(Z)(i)(AHm)(2)(ille) ollhia Icclion 
Illall include: 

(A) A medicalllRd work history with 
'pecil" empha.i. direcled 10 the 
pulmuDItt)', carwuvllsculur, und 
,ulroiDlelUnll1 'Yltem •• 

(8) On inilild elUlminullon. Ihe 
'Iltndanlized que'lionnujrc conluinc.-d In 
Appendix 0, rart I, and. on iWlwll 
eMiminulion, Ihe abbn:vililed 
'Inndurdized que.lioMuire conlained in 
Appt:ndix 0, Plirt 2-

Ie) A phYlical examinatinn C/il't'Cled 
II) Ihe pulmonary und Raslmililelilinul 
Iystenu. including .. che.1 
roentsenagram 10 bi" udminillen:d ill thc 
dilcrelion ollhe phy.ician. lind 
pulmonary (uDcliun 1t:.I. oC Corc:-.'tl \"iI .. 1 
capacilY (fVC) and Coreed expirAlory 
volume al une lecond (t"EV.,. 
lnllfllRt.Uon and cl ... ificl&lion ur che.1 
roentgenogram. ,hall be conducted in 
aCCQrd"nce with AppenwlI. E-

(01 Any olher cuminaliun. or Itilli 
deemed nece .. .,.y by the ell.onlining 
phYlician. 

(31lnfom/olion pru~'idt:d to Iht! 
physician. The enlployer ~hllll pru\"lde 
Ihl (ollowins in(onnlation 10 Ih" 
examinin" phYliai"n: 

(il A copy of thia .Iflndard land 
Appendices O. E. and I: 

(ill A deacription o( Iht: afTt"f;tcu 
emp/oye«'1 dUlie. II. Ihe)' rcllttc 10 thl! 
Implo)·ee·. expo.ure: 

(iiil The employee'" repn:scn'''lin: 
expo.ure level ur .. nticipi.llcJ l'.\pVau" .. 
le\'c/; 

(h') A dc,cription 01 any personal 
proll:cth I! "nd rcapirKIOI'}' equipment 
used or 10 be uaed: and 

(\'lln(onnKlion lrom previoul medical 
txaminltlion. 01 the affecled emplOye« 
Ih6J1 iii nol olherwise available 10 the 
examining phyaici.n. 

(4) PhJ'$,cian', written opillion. (i) The 
enaplu)'cr .lutll Oblilin It wriUen opinion 
from Ihe eltlUllinina phy.ichln. Thia 
wrillt!R opinion .hMlI con lain tha r8lull. 
ollh.: mediCMI ex.aminatiound IhaU 
include: • 

(AI The ·phy.ic1I1tl'. opinlun a. to 
whelhtr the employee haa any delected 
nll!dical CDnditiona Ihal would place Ihe 
employee al an increaaed rt.k 01 
mllleri .. 1 heulth impaiment lrom 
e"pullurc 10 a.beslo" tremolilc, 
InlhophyllllAl. or actiaalile: 

(Sf Any rocollUDendod limilaliooa on 
the crnplo)'ce or on the U6e 01 penonal 
prolective equipment IUch Ila 
n=lpirlilora: and 

(e) A .1 .. lemenl lb.t the employee h .. 
been InConned by the phyaiciCUl or the 
fe.ulta oC lhe mediCMl examlAaUOQ aod 
oC IIIny medical conwtJGIl8 lbllt may 
\"e.ull from a.beaao.. lramoli&.. . 
anthophyllile. or actiaoUle upoaun. 

(ii) The emplelY" aball inauuct lbe 
phy.ician nollo reveal in lbe wrillen 
opinion ,iven 10 the employ.r .pecific 
lindinp or diqDOaea unrelaled to 
oCCUpMllolUIJ axpoaww 10 ubtt.to .. 
tremolilo. anlhuphyWte. or acllnoUI., 

(iii) Th. eniploYlr abIlll pto\'lde a 
copy oC the phy.iciaD·a wrilleR opiDiao 
II) Ihe IlIfected emplO)'IIe wilhia 30 dIly. 
Crum ila l'1ICeipL 

In) RCC'~rdkHpina-{1) Obj«live data 
fur eJ(&lmpl«i Of»ralilJM. (I) Wh.re the 
enlploYf!r hua relied on objecllve dala 
Ihul d.:monatrale thai producta mado 
(rum or contuiuil18 asbntoa. trelDGlilc:. 
linthophyllite. or IlctinolJa. .... not 
CUllIlble oC relea.1ng nben GC lI.beatoa. 
tremolite. anlhophyllile. or actinolia. or 
a combinatioD oC thGao miD ....... In 
concenltlltiooa at or abonlh. actiOD 
level under the ,"xpeel.d condUlonl oC 
procellJina. UIe. or bandUq 10 Ixempl 
.uch operatiClII' (rom the Initial 
monilori,,¥ mquirementa Wider 
parasrllph (0(21 of lhia aectiGQ. the 
employer .twU e.lobUIll and malnlaiD 
an Itccural .. record 01 olllei:t1ve dulll 
reslIonltllly relled upon in .upport o( the 
excrupliuQ. 

(iii The rcc:ord .haUlnclude Ilt leul 
the fulluwiq in(l)nnetion: 

(AI Th.: prodUCI qualifying (or 
exemp:ioa: 

(nl The aoW'Ce of Ihe oujcclive daCM: 

(C) Th .. le.tica prolocol t'HUlta uC 
le.ting. .. od/Gr IaNlly.ia 01 \lu, mllertliJ 
fur Iht re/e" .... 01 ubulol. Insmolile. 
anthuJlbyllil1. or IlClinolile; 

(UI A deacription 01 tne opcrltiiun 
exempted and how the data IUppo."1 the 
exemption; and 

(EI Other dala relevant 10 Ih. 
operlltiona. malen.11. proce .. ing. or 
emp/oye:e expo.Ul1!S covered by Ihe 
eXl!mplion. 

(iii) The emplClyer .h.1l mainlain Wa . 
n=CDrd (or Ihe durlllion oC the .mployer'. 
relianc:.a upon IUch objective dllte. 
. (21 £.(PD,ure measuremenu. (i) Th. 
employer IhaU keep en accurat. record 
oC 1111 mU&W"ealentl .... k.n 10 monilor 
.mploy .. UPOlure 10 a.bealoe. 
trcmolite. anthophyUile, or actinolite a. 
pnslCribed In pllrltgrllph (f) oC thil 
..aJOD. 
Nota: The .mplO)W may utUlzIa 
th .. 5el'Vices 01 cumpelent oralUlizaliOlU 
.uch u iQd"'lry tnade auociationl lind 
cmplu)'ee ."Ocililioos to main ... in thl 
rcCQrda required by thia aectloQ. 
. (UI Thia record IIhliU Include allelill 
th. rollowlni infOtmation: 

(A) lbl dille or mcalW"8lDent; 
(8) The operaUoD Involvina 'XPOIWW 

10 ube.toa. treoaolite. aathophylUte. or 
actino1ia. tN.lia beln8 moaito.red: 

(e, s.&mpUaa and analytlCld malboda 
UHd and IVidence GC their Ilccuracy; 

(0) Numb..-. duration. aad reaulta oC 
aampla takm; 

LE) 'I)". 01 ptolectiv. devica worn. Ir 
aay: IIGd 

(F) Nama.IOci...J aecurily Dumber. and 
upoaww GC IN .mployee. whOM 
axpoautea .... \"eprHllaled. 

(UI) The employer sblAll maintain thia 
record Cor at Ittaat thirty (30) yean. In 
ac:cardllace with 2i Q"R 1Q1Q.20. 

(3) MedicoJ ~lUVlIilJ~. (I) The 
.mployer ahd HlabUIb and maintain 
lUI accurale reco.rd C« elch Implo)," 
.ubJect to medcalawwUlance by 
pantsrapb (m) oC thia aecliuo. In 
accordaDCI with 2i Q"R 191Q.20. 

(Ii) The recoIIi shall include at 1e .. 1 
lb. loUowlna ~onnatioa: , 

(A) The DIIIM and lOC;lal aecurlly 
lIUDlMf oC the ~ployae: 

(01 A copy oCtI\e ImployC8'a mftdk.l 
elt.lUDiDatlun reelt .. tDc1udlntllha 
m4tdiCMl h1.tory:qu.tlUaonalre 
retpooae .. reluhl o( any t.ltl, Knd 
phylid.an·a rec:oamenciationa. 

(e) Pflya4cian'.wriUeo opini.ooa: 
(D) Any ImploJN medical COID(Jl.a1nta 

tvlaled to expo.'-C'e to I.be.loa. 
tremoUla. anlhop.yIUte. or actinoUIe; 
aGd . 

(E) A copy oC tt. lnIormatloa 
provided 10 Ibe pl1yaK:i&n aa required b· 
pata&n&ph (ml oC bia HCtion. 

(iii I The employar aha1I .!\Iure I hal 
thla record il m.aiu.ained Cor the 
durlliioo oC emplo,ment pi", thirty (301 
yean. in accordarce with :zg O"'R 
11l1Q..:!n. 

7-1~ 

(lee. tt2lUl(nl(l)(lIQJ 

I"ubI.nMI trr THE 8UA£MJ Of' NATlOHAl. AFfNAS,1HC., ~ a.c. 2OOl7 



3j:3~ 16.6 

141 Trammg recani9. The employer 
~ h.;11 md inli,lO ail employee Iraining 
- .. t: .. rd~ rr:r r:ne 1 y~ .. r beyond Ihe lUI 

( ( . "c of l'lOploymenl by Ihlll employer. 

, 5I.-1,·ai/abdily. (il The employer. 
\.In wfillen re411~sl. shilll makf! all 

r. ·'.lIrJIi r('qlli~ed 10 he milinillined by 
Itll:J :I"clion IVd ilitblf' II) Ihe AnlSlanl 
'\('crelary and Ihe lJireclor for 
f · ~ •• mlnIlIIOI1 and copying. 

IIi I nle employer. upon requeC\l. IIh"U 
1.IoI1..c lin\, f"poaure recorda rr.quircd by 
n.lf:l/Crllphs 10 and (n) of Ihis a('clion 
.I\·:"lablp. fllr examinslion and cop)'ing 
III HHp.Ch.oO employee!!. Carmer 
'~ : "IIICJY'!r.s. d~!i";'Jalr.d rf!p",1o:nl:lIiv" .. 
,"!J Ih.! "'!ONisllllll Sr.I:rr.lurv. in 
•• : : I :nrllitnc:~ will: Z9 CFR l!il0.~aHe) 
.'IUJ (JrHi). 

(I ii l The em.,loyer. upon rcqur.lt. Ihall 
",ilk~ "",pluyee medial records 
"~Iuired by para:raphs (m) lind (n) uf 
1111" sCf:linn IVllil. hle for e,"minalion 
.';!lII:upyinlllo Ihe ~ubjeci empluyee. 
a:I~·unc hH\·ing Ihl'! sredfle written 
' .. ' .'OM.'nl of Ihe auhjeci emflloY'!f!. Ind Ihe 
l\~"i"llInl Set:l'f!lary. in accordunce with 
:!!I CFR lQ10.1O. 

ffi) Tmnsler of /"CCClnis. (i) The 
.:r.lployer shidl compl)' with Ihe 
N'qu'rcmr.nls concf!minR Iransfer of 
n-cord. sci forlh in !9 CFR 1910.20 (h). 

(ii) Whe-never Ihe emplnyer ceasel to 
, . 'II bu&inc5JI and Ihere is IIU aucc:cuor 

(" ',Inyer Iu reccive and retain Ihe 
Irtl~ for Ihe preseriOOd period. the 

. . pi,,) er ahull notiCy the Director at 
1~lISt 90 dllya prior to di.poaal and. upon 
fI!quesl. tranamit them 10 the Director. 

(01 Date.-{l) Effective dale: Tbil 
.roction ah"U become effective Iinsen 
lid'" 30 daya (rom publication In the 
Fed .. r R.pter). Th. requiremen,- oC 
Ihe aabelto. 'Iand"rd luued in 'WUI 
1!172 (31 FR 11318) . .. amended. and 
publi.hed in zg CfR 1910.1001.(1985) 
remain in effect unlil complillnce i. 
"dlic ... ~d with the paraUel provl.iona of 
Inia atandilrd.. 

(2) Slart-up dau .. (i) The 
rt:\juin.·menll of pangrapha (e) through 
(nj of Ihia IeCtiOR. including the 
enllineering controll apecified In 
pllrllgrllph (1)(1) of thil IeClioR. .hall be 
complied with lJy (Inlen dale Z10 day. 
from publication In the Feden1 
Itusialerl· , 

f p) Ap~ndicn. (1) Appendlca A. C. 
D. and E to thilleCtion are incorponled 
III pan of trua aectlon and the cont.eut. 
of Ihele appendiCd arc mandalory. 

(Z) AppendiCd B. Y. C. H. and I to thla 
sp.cllon are infonD4t1onarand ani not 
inlended 10 creale any Iddilional 

. ',bliaaliona not olherwiN impo.ed or to 
. • traci from any exi.tina oblilsliona. 

Appeadl& A Ia § IUI.s&-osHA .... ~ 
Melbod-Man.d.tlor), 

Thi~ m .. ntlftlolr)" .. ppendlll .pwcilit" Ih" 
Vroc:edllre rut an .. I)'~cnll "it '''",plea ror 
.. ~b.:"o •• I,emal"e. anlhllphyllile • • nd 
• LIIClolile .nd .ve.:.!ie. q .... lcl)! colIl,ol 
pr')Ledure. Ihal mUll be implemenled by 
lubur;)lunc. perlomlllli tI.a .. " .. I)·ai .. ThO! 
... m~linll and .n"lylicel m"lhod. de.crilH!d 
bf!IIIW reprelCnllha elr.",cmla ur Ihe Av.ilahle 
mnnilnrinl melhod. lauch II Ihe NIOSH ~ 
nlelhCJdI which OSHA cnn,idtfllio be • 
uaenll.Jllo .chin. Id,q~le empln}·" 
elt(IU'u", munilorinl whIle alluwi"l1 
r.mvluycn 10 UM melluxl. Ih.lllrw Illre.u!y 
ul .. l.Ili.hed wilhm Ih"lt o'll"ni""liona. _~II 
em)lloyCR who ,re requit'lld 10 cund.u;1 .. it 
munolurinlllnciet par";ruplt 1f1 or Ih. 
.I .. ",hlrd are required 10 ulliite .. n"lrUr ... 1 
luh.,nol."k. Ihill Ul'! Ihi. PI"OC".e.J~. or a.1 
~ .. i~ ..... nl melhod. feN' collfICllq und 
1",,1}"?inll .. en.,l ... 

$.in/I'IiI'S: and .1IIG/)·ticuIJlror.t:dur. 
1. Th. Amplinl enedium fM lIit Mmpl. 

• hull be milled .:ellulo,e ealer mll.t 
memhranca. Theta ahlllillc dcwipwlf!c.I (,ylbe 
m3nUr.~ ,a lUilt.bl. ror """1,,.. 
lretllolile. Inihophyllllc. and IlcUnollle 
c:uunlinS- See below fur refe«,otfoQ 01 blun" .. 

l. The prwremd coilcUCIft ",",iell ahaU be 
Ihe 2,.;.nlm d~meter Cltllll .. wilh an opm­
raced SIkam ellienalod cowl Tbe 37,,01111 

.:a ... Ua _y be U3Cd if MOIMIItJ bul only II 

.,Wm juallrlClllioa ror 1M neN 10 .. lb. 
J7·R\ID rLiler Qlllila acc:omplilli. !he aampla 
.... ull. in the emplo)' ...... poa~ ~Iarina 
rtlCOt"d. . 

3. An .. ir nuw rala between Cl.S liletltaia 
Ind %..5IUen/min ahaU be Ielec:led ror lhe 
ZS/IMI call1Ue. rr lhe 374111 caaaell,l, 
uNd. In "ir now raIl belwMft t lil_/mi" 
Ind 1.5 IHen/lllin ahaJJ be ... Ieded. 

... Wh .. rw poaeiblc. I aumdml lir "oIW1ae 
ror .ac:b air MIIIpl, 1111111 be cou.ct.ad 10 yield 
belWIeQ 100 and UOQ fiben per~,.. 
millhneler oa !he GMnIbtane n1lw_ II a nller 
d.riteoa In IPINU'IIIIClI or illooee dual Ie .... 
on Ihe liller. a ~d ... " W11 be 
.llIned. 

S. Ship the ..... pl. La I riIId cona.tner 
wilh .ufficianl packinl malerlallo pre" ... 1 
di.lodlinathe coIktc:led fiben. PIIdd", 
1II00!eriollhill hal I hip elec:tn*aUc charwe 
on ill ",".elI (e.l" upended pol)"I)'ftfIe1 
CIInnol be ued becallM IUCh malm-I CIIQ 

r.Olu .. Ioae 01 liben 10 Iha ,Id ... III 11M 
caaaene. 

6. Clllib,.le 1Ic:h p.raoul NI:II'IIIIII pump 
be(CIf •• nd ,(Ier 'nil wilh a 1'P1'..."lMlive 
Oller call1U. 10111 lied belw_ 11M pump 
.. Rd lhe r:aUbnlllon device-. 

7. Pct"lOMl .. ·lIIpl .. """II be lun In lite 
-In.lhlnl _- or Ihe eillploy .. II .... 
.lIuched 10 or IMIIt lhe col ... , orlapel_ 
lha wo,ket'. rllce). 

6. Fiber CoURI •• hall be tude b, pcMIUve 
ph ... conlrul lIIina I lIIicro.cope wilh an • 
lu 10 X eyepiece and I 40 10 44 X objecUv. 
(or I lulld ClWplnc:llllon oC Ippnnimcl,ly 400 
X Clnd • nUIIICricoal 'I"nurw oC 0JiS to o.n. 
Thf! lI'Iiaaacope .hllil .1110 be Ollad with , 
lI~n Ot lllue lill.t. . 

a. The miC!TOlCOp. 'hIli be nlted wUh I 
Wwllon·Becl.r.III!YI!(1iolCe 1'1I1I0I1e calibrelad 

REFERENCE ALE 

rat. (lrld di .. ml!ler of 100 l1Iiaam.lcn I + I 
- 2 "uc:rnmel,,"/. 

10. nlC~ "":C~I: · lhi rl ddetllon limil or Iho 
nlir.rn&(".rlj)4: shOl!: be .buUll d~.ren 
m ..... W1'J u:;inl Ih. 11!.i£ phlse .hin Ie. I .Iide 
.,. nUllinr.d beluw • 

a. Plilc:r Ihl! 1".1 .lide on Ihe micm~IIpe 
111"e .nd ccnlf't illinder Ihe phue Objeclivf". 

b. Brinll Ihe bluc:ke or If'OOVN lin"a Inlo 
rOnJ •• 

NcN.,.-:rh. .lid .. cu",i.u oC _n ... vI 
sroond IiR'" (f'..J. m J"OOVc. 10 ... ch block, 
in dc~ndinll order or villbilily rrom sela t 10 
7 • .,:"en bl'i'l~ Ihu lea.I vi,ible. Th, 
reqllit'P.men:. rur IIbnloJ. lrelnolile. 
IIn!hnphyllill!. :and IClin"lile co1IRllni are !hili 
Ihe IIlir.mlCOI" upli.:.s mual rell.ll"e lhe 
~ .. ed lin". in HI 3 complelel}·. Illhoulh 
lhey l1\li)' "ppce .. soma",hal r,inl. ..... d thai 
Ihe 1VOO\'r.d Ii"". in Hla IS ant! 7 tIIu.1 be 
in"i.ibltt. S<! •• 4 and S mual be .. , I .... 
partiall), viaibl. bUI RWY Vilry .Iillhllyln 
vi.ibilily llelw~" nUaotCOpa. A WO'OKAIpe 
!hili flila 10 -.1 It ..... l'PCl .. intlDCnll baa 
eilber 100 low or loa hllh • raolulion to be 
UlOId far aat.e.rna. tmaolll& anthophyllt ... 
Ind .. :t!nolil. cou.nlinS-

Co U lhe Ima" deleriora .... de .. aad 
Id/Illt Iha mlc:roec;Gpc oplia. U the probIe .. 
pn1Il.l .. r..uauh Ib" lIIicroacopc IIIInufKtlllW. 

\t. Each Nt or WIIIpMe &l1Lan will Include 
10 pen:.ldl btaW ora IIlIaimUIII oC z lllaab. 
The b1l11k raul .. ,haU be Iwraaed IUId 
",blnded rtOnl the analytical ... ul&l beron 
rwporti .... Any _pin Mprncalad by a 
blMnk hllvln, • fiber CRlUIIIn UCIIM 017 
Iiberi/lOU nelda .haU be nr\ec:ted.. 

tz. Tbe IIUIlpJe. sbaU be _lad bJ lbe 
IClIIOM/INa:lla .. Ibod or a ... hod wida 
l1li "lulnlcQI indo 01 tvlractioa ud IlIIliIar 
darily_ 

11 01_" .. 11M followtac coualilll NlIt. 
.. Cowtt only 8bcn r.quallo or loqar than 

S ralcrocnalera. toe"UUtI the ' ..... 01 oarwd 
fIbet'I ~ the c:vve. 

b. CiNnl IU .,.mdei II' ........ tnntoli ... 
arUbopl.yUlIe. Ind actiaoIf&l lbll ba ... a 
~t.b-40-.idth ",Uo (Uf*:t rwllGl oll:1 or 
pe.~. 

Co FllMrIlyilll entirely wlthia the boundarr 
oIlh. Walton-8M:UU sraUalll.1Idd aJsaU 
rwc::e.I". • c:ounl of 1. Flben aoaainc Ih" . 
bouadart -.-.. bowlnl OAII eod wibla the 
clrcIa. eMU NCIi~ the COUIII 01 one ball (\I,). 
Do not counl .ay ftber thai ~ !be 
p-atialla boIand.uy __ lhen _. ~ 
.Ad do no( CllUIIt Ill)' alher ftben _ 
I~ Ibey maJ be vtlibla outUda Itt-
1"I11c:.u1 ....... 

d. <=-1 blUld.l. of ftben ., one ftMr 
1II .... lndlviciul nbara can be ldaallW b)' 
obNnItqI both anda of _ Indivtdu.d Iber. 

L <Awl11nOUllb .,..llaLIa IIaIda 10 r'Ild loa 
IIbera.. Counl I ~ of zo n,1da:: abp 
ClNAlint II 100 f\e&da rqud\a8 olllber 
_L 

14. Blind t'eOINn&l aJsaU be coodudecl.1 dae 
"' .. of 10 I*'C"'L 

Quality ConllVl Ptvc:.cJurw 
t. LalnlaborulUIY Jl'OI"IL!acb labo.lot'J 

ud/ur Nch c:ompcay with DOn thaa ... 
~ toWIllnc dJdet lIIalI .. labWa a 
.lal.l.aUc.i&lly dealaned q ... UlJ IIMWIRClI 
pI'OItnlllnvol"inc blind rwoounll loci 

( .... 1t2U1. ~ AJ 



( 

(".ampanaon. t..twHn 'nlc~upl.l. lu 
Q'1onllo, tho: ".,i .. L,lit)' o( cuuntina II)' ... ch 
m.croocClpill .nd INlween raicrolCopi61 .. In • 
comp~ny with more th.on one I.bot.tory. the 
pnJ1:r.m .h.1I include .11 h.bonuoriu. and 
,h .. 11 .. lao evalu.t. lhe labotalory·lGo 
1.lxIr .. lOry v"riab,lily. 

Z. loleriaboralury pcosram. Each 1"lIoralury 
an .. l.vun, "bulo" lIemolile •• nlhoph.,lIilli. 
and aClillolilc &.IIenpl.1 (or c.ompliance 
d"tenniMlioll .h.U implalDanl an 
inlerlaboralory qu .. lily aUlUaace pcoar.m 
thaI al • IQlnllnwn ind"de. parlicipalion 01 
.1 leul Iwo olher independcnllaborftlorinL 
E...1.h laboralory Ih.U participaleln round 
collin 1 .. lillll .llellil "nce every 0 monlh. 
with II le .. 1 .U Ihe ulher lat.cmlloriea ia iI. 
1lIl.o.bor.lory qu.I.ly 1II."r.nce ll'Uup. Eitch 
l.bo,lIory .h .. 11 .ublOil ,Iide. Iypical 01 ill 
a_a wonuOld lur 11M in Ihi. pru,rlom. 11:. 
coune! robia 1b.1I be deliRlled .nd rnull. 
I.DAI)'ud Ulin, .ppropri.te .lIli.ticMl 
mcthudoIOl)·. 

1 AlllndividulIl .. per(unnin ... be.IO" 
tramoll ... anlhopbyllile. and aClinolila 
analy." mut han Iakealhe NIOSH COIUM 
fM "lDpiinc AAd evaluatina lirboma 
.. tw'l~ traa\olile. .nthophyIUle. III\d 
acUnolia. due 01' an equival.nl CO\UM. 

" Whets tbe 11M 01 cliff.ranl aaiaoacopa 
conlribl:lea 10 ditrelWQQl8 bel_ counleta 
and l .. lHInlori ... lha .nted oIlbo dincn:al 
miaoecope lhaJJ be evaluated &ad lb. 
Iftiuoacope ahaU be ",placed. u aeca • ...,. 

S. Cu.rr.airewlla 01 u... qua.l1ly 
AUlIl'IncI JIIO.,."" aball be poaled In .ach 
labunlcwy 10 kuep thl mlcroKOplali 
Iol~. 

Ap~." §llU.S1-o.uu.l ......... 
I. Aabeaaae T~ AatOopIiyW&.. .... 
AdiDoU&e Sampli .... AAeJrIAe "­
HeM""", 

n" appendix conl"lo. a dehdled 
procadura 1M .. mplin, aad analrli. and 
Ioduda lboaa criLical Nmeal •• pacified iA 
Appendix "- Employ .. ua 0.01 r.qwred 10 
11M thia ptoeadun. bul lboy ua nquired 10 
11M Appendix A.. Th. JNlPOIA 01 Appaldilr. B 
La 10 provide. datailed .lep-bY·llt:p Mmplinc 
and ualyaia ptOCedurl lbal coolonna 10 the 
damcall .pec:ified iG Appendix A.. SiQC& !hi. 
proc.edura DUly allO ,landMrdiu lhe &Allylie 
and Nduu verl,lIi1ily. OStIA eacuurqn 
emplor.n to 11M lbi.' IppendlA. 

Aibaloa. TreIllClUta. Aatho"hyllil" and 
ActiAoUII Salnplina lAd AnaIYlii M,lhod 

Technique: Microacopy. PhI .. Contraat. 
AAal)'lC Fibctt (Manual coUDII. 
Sample Prwparalioa.: Acalooc/triacr.Lia 

_thad. 
CaUbnalion: Ph .... ahin delectiOll Uenil 

.botd .1 dqntes. 
~ 100 10 13lX1 fibara/aun" rul.r .rea. 
Eatimaled Umil 01 Dea.cIiOA: 7 fillcn/nw I 

fill ......... 
Sampler: Filler (0.6-1.2 IIGI mixed cellulOlG 

nler membf'anc. 2S-mnl di.meter). 
Row Ral..: 0.5 l/milllO U I/lDin (~INII 

CUM".): t..o I/min 10 U I/enin 131-aun 
CUMUal· 

Sotmp1e Vulwu.: AdjuallD ot.lI.in lOO III 
1300 filM,../ DUll'. 

Ship_nt: Roul&nI. 
Sotmpl. Sh.b.lily: lodefinilo. 
Blllllka: 1O"C. or lea'pln (n .. nimwn ::). 

St .. n.JanJ Anal)'lial 2trar: 0.2.1. 
Appli("..lL.ility: Tho "'OfiLin, ra",,, ia o.uz CJ 

ce (l\12O-L IIOr Mmplello 1.:s rice (4UG-l. lit 
... mpl .. l. Tho method tive. an indell or 
.. rbomc .. IN'loa. tramoulO. IInll.ophyllll .. 
and aclinolile nllon bul may be uwd rM 
""hct m.tcrilla IUch al filltou. ,I ... \"y 
inaonin. IUlilibia pu.molen inlo Iha 
eounlin. Nle •• The malhod doea nol 
d.Clerenll .. le Iw.lwecn a.bnlu .. trcmolila. 
III\lbuphrUiI •• lAd aeUnolil •• nd uthar ftban. 
A.belloa. Intenolilc. anlbophylltll •• nd 
'Clinolill fiben I ... thu ca. CI.2S una 
di .. mtolcr will nol be delectoci ttl Ibil malhod. 

loleriuoncaa: Any olh« auiloml tibet may 
lollriere .inea aU panic:/.et mlClina tbe 
coUIIlina enl.ria ua COWIIcci. Cluda·lika 
p.rtidel mly appeAl fibtoua. Hilh Inll.ol 
nonfibrou. dual patticln lllAy obaa&ra fiban 
in th. nold or view .nd raiaa tha cialecllon 
IImlL 

Rc"scnll 

1. Autuoa. 
z.. Triacelin Wycuol tri~llIll~ raultill 

arada. 

Specilll PrCCllll1ioaa 

Acelona fa u IXtremal)' 6uwabl. liquid 
lind preclut.\oaa mUll be lIkn AOt to /pililL 
Healiq or lCatooe lIlu.l be doaa la a 
vantil.ted labonlcwy t- bood ualnt a 
fWmcle .... apark·&.. beet IOUtCII. 

Equipm.aal 

t. CoUldiOft dn&cc u.._ CUMCa. wltJa 
lOoaw UlacWoQ oowt with QlUIdQM _LIt 
fillar. U 10 1.2 IDa paN "" aIWl b&c:kup p!Id. 

Nola.-Anaipe npI'IMAIaLiv. fillan foe 
fiber bII~ before lIN I&Od d11Ca1d the 
fililltiol illIMIt'I lbaa I rlbm/tao fWda are 
rouad. 

z.. PenocW IAJIIIIIinI pump. arM- tbaIl. 
equal 10 Q.5 L/aai-..witIa f1nW1a CDC!!,.,""" 
rubin&-

:I. MIcroecope. pbue ooatrua. with ItMa 
DC' blua rth .... I 10 tOX 'Yeptec.. aDd 40 10 45X 
pha .. objactivl (&0«&1 mapilkadoa ca 400X): 
nwneriClllapenur.-CL6610 Q.15-

"Slide ........ ~ pre-daaed. 
UXi'$QUL . 

50 Covet' .Up-. U X Z5 11liiio 110. 1 ~ uaIc.. 
othorwi .. lpecillad by lDiaoIc.opc 
maawilclunrr. 

a. Knile. -I awpcaillecl. CUlVed blada. 
7. TwHUf'S. 
a. f1l1k. Cutb-Iype. laaulauct DICk. %SO 10 

SOO mL (wilb Jinala-holed Nbber .toppct and 
elllow·Joinled ,1 ... 1\Ibina. 16 10 z:z em Joaa). 

a. Holpl .... IJMIk·rra.,. .tiniaa type; 
butinc aaaatJa: oe Ialnuod lamp and 
maplle .Urrer. 

10. Syrlo,... hJPOdenzUc, with z:z .... 
neadI ... 

11. CraUcu1e. WalloA-BeckaIt type with tOO 
um dirunll ... drcuLv fteld al the .pedmaa 
plane (uae-o..aa7I5 aaaa.,. (Type c.z:z). 

Noe.-Thlp-atic:ula Ia cv.a~ lor 
euch lI\iaoaGope. 

lz..IIS1-:/NPt. ph ... conttut Int alidcl. 
M"rir.U. 

13. TcIncopc. oaJar phua-nac ccalarina. 
14. Sill" ~ (Q.Q1 \lUll divi.N0n6). 

Samplina 

1. Calibcaa. .. eta pcnoowlMGlplloa pump 
with I rap ..... al.li". auaplar In 1iA&. 

2. f •• llIn Ih ••• IIII1I.t 10 the ... c.ork...,· 6 i"pct 
III clo ..... I ~1i1J1. to 1110 worir.a,· I mo"l1\. 
ReGlO ... th. top cu\"~r (rum Ih ... ad 'If Ih" 
coIwlllAlcaaian (opton r,ccland uriCAI r.ea 
down. WI'1IP Iha join I bclwecn Ihe IIo.lcacicc 
and Ih. manilar'l hod, wilh .brink lope 10 
pre\'cnl air leu .... 

1 Submil .lle •• llwO bl.Rka I1M' 1~ ollh. 
101 .. 1 .. enple .. wbichever i. Rreiller) (or e .. l".h 
101 or lampl ... Relnon Ihe apl Irnnl Ih. 
fiald bliln& ca ... II .. und ,lore the CMpl lind 
CM ... llal In 16 d .. n lire. (ha, 01 bo .. ) durina 
Iba &.IIenpiina period. R.pI;u.a lha capa iA Ilwa 
CMIUII .. whlla lIIenplina II cocnplc1eci. 

•• Str.aaple al o.s L/lDia 01 are.let. Ou AOl 
a .. Ckd 1 /IlIlolil dUll IDIldine WI lbe filler. 
J\djUillUlpUne now tIIll. Q (L/enin" alld 
LiID& 10 PrWuu • fi~r den"I~·. E lfihel'll/ 
mm·" 01100 10 llOU f;be~/ml 13..t1S·, lU" lu 
5;.( la- fibua pet %!i·mm r.lIl:r \~ ilb .lYt:Clive 
c.ollKlioo lrea (A.-38S nun'll CIM' uplimulQ 
COCIIIune preQNon (.ce .. top 21 below). 
c..Jcu~11 the mini ilium umplioa lime. 
1_ (eninlal lhe action Inol (ana-tu'" 01 
lb. CIIITtIGI .Iuadardl. L (I/cel althl fibto4a. 
-..roaol bela, ... mplcd: 

(MKEJ .... -----
(Q)(LI1O'" 

L ltdoVl lilt field IIICICLilor al tho end oJ 
MmPUaa. NjllICIlh. pl..Uc lop cayft Ilftd 
eaWl aad capt, and 1l0l'l the munilor. 

a. Sbip the _pl .. la. riaid CODtaialr 
wilb aumalal JIIIWna IIUItcriaJ to ptlY141 
joItIitII oe daIaqe. NOTE: Do DOt lIN 
poIyatyraM 1_ iA lbo ahlppina COOleina' 
bec.1IN 0{ Ilac&l'Oellllle fon:a which _y 
cauaa fib« kIM fRMa tbe aampIM fitl", 
Suaple PreparaIioA 

No&e-TIM cMIject fa to produce IIImpla 
.nib, MDOCIlil (~)'J ba~ in a 
madlu. wilb •• &.cLIVI lodu equal 10 or 
l .... lIwI 1.44.1\& roathod below coUapM8 
lha fi1\at loe auitt COCUIiaa a.od produca 
p.I'1MIIIIAt mounll which ua uat:rul (oe 
quaJlll coaU'DI aad InlerlMlIontury 
c:om~ ~ IDOIIAlioa IcchNqua 
_11na lbo aboY. ailIria may alia be uacd. 
...... the nonpo~1 Ii.ld 1D0l. .. n""I 
lcdWqUl uad in •• CAM Z38. 

7. EAIura lb.1 the ale .. alitM. aad coyer 
alipe arc fraa 01 d. aod fibers. 

L PIuu 40 10 eo ILl 01 ac:aloallalQ a Cutb­
type n...k. S&opperdwl flatk with • aiql .. 
hole Nbbar .copper lbtouP who. aIaaa 
IIILa • ..a.nd.11O kill Iakl tbe flatk. 11M 
pcwli.oa 01 dwI "'''lube lbil IJLila lbo lOP .J/ 
lha llopp.11 10 lOaDI .. beal downward 10 
u elbow lbMllIIoIIk.tt lUI alllle 0120 10 30 
~ willa t.be ~ 

a. PlIIC& u.. nukiG a lLitrina t.otpl.lI or 
wntp iG • b.alina ..n11a. IiMI tIM aca&one 
arsd-Ily 10 ita boilAe lctIlpcn&lwn (ea.. W~ 

C....... 1M ac.1OM .,apoe llluaC be 
aeacn.ted Ia • .,nt1a1ed twa. bood .wa, 
from ell op.a no..- aA4 aputr. -.rcn. 
Allamala booollfll mathoda CloG be lINd. 
pn!\'1dina 110 OpcR Game ot lparlt.1U'O 
prneol. 

(a.c. 112&.S. ~ 8) 

~ 0'( THe BUREAU Of.' HATlOHAL AFf'NAS.IHC.. ~ D.C. 200::17 
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10. Mcunl f!ilhn Ihl! whnle ... mllie nI!er IIr 
II wl'dll<' &:111 rl'lln Ihe ... mpl~ filler on • d ... 11 

"I .... th.le. 
II. CIII w~.n or c". 21 po,rernt ~,r Ih. filter 

re .. wilh • c:wu'd·bl .. de Ilecl •• uaial ""irt! 
U';III' .. rockinl mollon hI pre,,:nl lell"n". 

b I':olCC the filler or ""edlc. dlUl l\ide up. 
on Ih. Ihole. St .. tic elf!CU icilY will u'lIoIlIy 
Ir .. rp lhe filler on Ihe .hde until it i. d •• red. 

e. Hold lhe II ... 'lid" ,upponinl Ihe filter 
IIppn'Jlimlllrl!, 1 10 Z an rrom lhe al ... lube 
pun wh ..... Ih' Aeelone , ... pot i. ",,-'lflina 
r",m tho hell led nil.k. Th. lCelflnlt "'(101' 
Ilr .. lIm Ihuuld auee • concJen .. lioo .pnl on 
Ihe 1111 .. I.Iltle a. Z lu l r.m in dillmell!r. Move 
the "I" ... lide tenlly in lhe vepor llrellm. Th. 
filler .nould de., in 2 to 5 tee. Illh. filler 
CUriL di.lorta. or i. olherwiH rendered 
unuwblL lhe vapor Ilium II prulMbly nut 
'1""'1 enoup. Periodially w.pe the oullet 
polt1 wilh Ii ... to prevent liquid aecton. 
dnppinR unlo Ih. filt.r. 

d. U.in. lINt hypodermic I~ with. 22· 
IUIIIIII needle. pl.a 1 10 2 drop. or trt.celin 
oa Ih.lilter. Cmlly I"wer. elC'.1Ift ~mm 
Iqllol,. co, er llip down onlo Ih. filler III • 
Ilhlhl .nlli. 10 reduce lhe pouibilily o( 
(onninl bubbln. II too Dlny bubblC!l (onn or 
the llmount ollri.celin In ,uNufficient. lhe 
cover llip DIy ~ deladN:d wilbill • fltw 
hoUr&. 

.. ellMl Ih. edsn or th. cover alip 10 Ih. 
a1." .lId. uai"l • lIIcquer or n.il polith. 

NcM.-I( deanna i •• Iow. Ih. aIide 
j)ftpI ... lion III'Y be he.ted 0/1 • holplal. 

(I" '.urr.c.lempenlu,. SO'C) (or 15 min to 
\ len d •• rin .. Counlin. m.y pnJCeCd 

_ _ --1.1.11' .ftlt' dearin, lind lIIOunlinc .,. 
complolr.d. 

C.dibnllioo .nd QUIIlit)' Cunllul 

11. CelibratJon or the Walton-Beck.etr 
p1Ilic:WL Th. di.mel.r. «4 (mm). ur lhe 
cireuLar enunllnl .re •• nd Ih. diac du.meler 
muat be lpecilied whm orderin. lhe -' 
"".lIcld •• 

I. InHtt .nYIY.il.bl. p1Itlc:ule Inlo lhe 
ey~piec:r. and ruc;UI 10 thllt the 1V .• lieula linn 
.re Ih .. rp and dear. 
~ Sel the approprilll. inlerpupill.ry 

di.l.mce Ind. i( .ppliCllbl .. rnat lhe 
binoc:ulllr head IdjUitment 10 th.t tha 
malP1ifialion remainl conllanL 

e. ltullllllhe 40 1045 X ph ... obiet:tiv •• 
d.. ptl6Cl • atlile micromel.r on Ih. 

micnHc;ope object .Ialll! .nd (oc;UI lhe 
mic:ruacope on lhe II"dualcd Iinft. 

•. M.K.u.re lhe m'lP1ilied pid 1'''IIIh. L. 
IUIDI. uliRK the II ... micrometer. 

r. Rr.mov. Ih. ,",Iicul. rrom lhe 
microec:opc .nd ml!"u", it, aclUilI Irid 
lenllh. L. (mml· Thi' an betl be 
.ccomplilhed b, IIlinc • Ilajle filled wllh 
vemlerL 

.. CIIlcullite the cirel. di .. rnehtr. «4 (nunJ. 
rOf' lhe Wallon·Beckell snlieuWr. 

L..xD 
«4---

L. 

E.nmplr.1C L. clGe um. L.- 2.93 mm "nd 
D - Ion um. Ih~n «4 - 2.71 m/ft. 

h. CI-rd Ihe field di,meler. OrJa:l!pl .. hle 
",nac 100 mm±Z mml wilh. Ila~ 
mir.ro/ftel .. r upnn fP.CCipl ur Ihe ,",lieu Ie rrom 
.he m.nur .. ctul'f'r. Delermln, (jdd .ra, rm/ft'l. 

12. Mi.:roacnpollidjuI:mC!nla. rulluw :h" 
CNlnur"O:lure,', in"INctionl .nd "Ito Ih. 
rollo", ina: 

•• AdiuII Ih. lij:hl anura! rUf I\'m 

iIIumin.lion lIern .. thlt auld ur "jew .t the 
condC!nser inL ", 

Nota.-Kohler lIIunilnolion i. pl'e(em!O. 
whe", .vail.bl •• 

b. Yocu. on the perli .. -uJllte IlUllIri .. llo be 
e ... mined. 

Co MIlk •• ure Ihill the field in. Ie ia (ucua. 
cenl.red on th ... mplL .nc) open oDly 
mCKIan 10 (ully iIIumin .. le lhe field or view. 

d.. U .. Ihe Icll!lcope l1C.ulllr lupplitd ~JY the 
m.nur.clurer 10 .nllira Ihal Ih. phll8C rinp 
(ilnnul., di.phrllgtll lInd ph ..... hiCl!n. 
• Iemenlal .re c:oncenlrie. 

11 Checlt Ihe phl .. ·.hiR ct-.1rc:1l11ft 1I111i1 ul 
Ih. miCl'OlCOpe periodiullr. 

.. Rcmuv. lhe HSE/NPL phllH-COnh'III 
Inl "ide rrom II •• hippina COIJI.i..., .nd 
emler II uad.r Ihe ph ... objecli" •• 
~ Brin. the blocka or If'OOved linn inlo 

rocua. 
Nota.-Th. aUde wnli.la o( ",ven MI. 01 

If'OOvea ((;I. 20 aroov .. 10 eea bluclr.) in 
dncendi"l order or viii bill I)' (roas MI. 1 tu 7. 
Th. requirementa for counlinl .... thAI the 
miCfOlCOpe optla mual main lhe CfOOvcd 
linn In Nt 3 compl.t.ly •• It~ they _, 
.ppnr aomawhel (.int. .nd lbet lhe aroovcd 
linn In lell 6 10 7 mUll be invilible. Se .. 4 
.nd 5 mu.t be .11 ... 1 panhdly vilibl. bul 
may vlry l.IiahtJy In vilibillty between 
llliao1c:opn. A miCl'OlCOpl which (aila to 
meel Ihew requiremenl. he. eilher too low or 
100 hip. molutlDn 10 be uaed ror ubcatoe. 
IreftIoIiIL .nlhopbyWIe. .nd actinolite 
counlln .. 

Co U Ihe im.t. qualily deterionllet. dcan 
lhe mlaoecope oplice .nd. IC lhot pmblMn 
peni.l .. c.onau1l the miQOlCOpe 
1IUIIIlIllCclurar. 

14. Quality conl",1 of lill.r wynia. 
•. Prcpan .nd counl fi.1d blNn'" 1110"1 

wilh th. Ii.ld .. mpl ... Rorpott ttl. CUIIIII. 00 
•• ch bl.nk. Celeulal. lIM laelCo o( the r .. 1d 
blank count •• nd .ub, ... clthil VIIlu. (rom 
each .. mpl. count before report!nc Ih. 
relullL 

Noe. 1.-Th. IcJ.Inlily oi lhe btank lilt.,.. 
ahauld be unknown 10 the counl4!r ualil all 
counl. hllVe been compl.ted. 

No6e ~r • field bl.nk yMlda nber couol. 
....aler !hIIn 7 Iiban/100 ficldL report 
pouibl. COIJtllmin.tioa or tbe tampln. 

b. "-rf'oma blind nrc:Gunle by Iha ... _ 
counler OD 10 percenl or nit.,. covaled 
Illid .. ralabel.d by • por~ olber than ItI. 
~QI ... ). 

u. UN the roUowinc Int Ie> ""Iornalne 
whelhort'. peir or cnunl, on the "eM tiltlit' 
.hould be ra;.a.d beau.. aI. JIC*ihIe hIM. 
Thil II.Iillie 'IIUnICI" lhe countin, 
IT'p<IlIlahillly .1 Ih. 8S~ conI\d.oc:a \net. 

REFERENCE FILE 

Dix.urd lhe umpl9 Ir Ih. difference between 
.he lwo cuunl, ur.C1:d, 2.77 (n ... wh.,. 
,-.~.ralC" «:Ir the 1"'0 fit .. , counll and 
S. ... n:L.h\l "lInd .. rd d"vi.lion. which .hOlllcl 
III: d"~i\'f!ol by each h,bor.ttlf) b .. ed <HI 

hi,h.,k.1 in·h""M ct.11". 

NnM.-4r • pair ftr coun .. i. N'jf!ctlld ••• 
retlllil nr thi. letiL f'I!COIclll Ih. remaininll 
"'mple. In Ih. HI .nd Ir.1 Ih. new counl • 
aRMinal the lint wunl .. Di.ard .11 rejl:c:tr.d 
p.dr'f!d counlL 

16. Y"'IroU ellChlWlw L"Oun!I:I' in • lnIinina 
ClMUW Ibat wcnperu ~rlormatKA or 
counl.,.. on • veri.ly ol .. mpl .. uaiIIllhla 
ptQC*iure. 

No&a.-To .NIIre aood reproduciblllly •• U 
I.OOr.IOOc. ana.1Id in a.bettoe. 1 ... IIlCllit .. 
.nlhuph),IIiI ••• nd actinolil. coualinl.re 
required 10 participot. In th. Proficiency 
AnalyliCilI Tulina (PAn Progr ... and.hwW 
raulln.ly participal' with Othel .. be.to .. 
lremolit.t. Inthopllyllite. .nd .c:tinoll:. fib. 
counll", l.boralori .. 1n 11M .xcb.n .. of field 
.. mpln to compere per{onnanca or counlers. 

~" .. ...-t 
17. l'tace the ,lIde on the mechanlcll.lllp 

ollM alibnlted mlcroacope wilh the cenl.., 
oilhi' niler under Ih. objecllwlene. Focua 
the mianecnpe 11ft lhe plln. o( Ih. IiIler. 

11L ~I.riy c:heck phaN-rina .lipuacnt 
en.! lCahl.r illumination. 

18. The (oUawina .re the couall", ruIr.c 
•• Coun1 only nbcn k>i1ACr lhan 5 UIII. 

MeIlIU ... lhe ""Ilh o( cuned fiban -Iont the 
CllnL 

b. Cowll only fiben with • lenctJt.to-wldlh 
"'Iio eqIMI1 to 01 putwlhen 3:1. 

e. Fill liben that cro&I the bounclarr or the 
JI'IIlicule fiald. do the (ollowic\l= 

1. Count ally fiber lonpr daaa 5_ Lbat 
IMoe wtny within the JrlIIcu.I. 11'1&. 

2. Counl II ~ liber.oy fiber wilh only one 
end lyinf within Ibe p1IUade ...... 

1. Do not counl Ill)' fibet lhal CI'OIMI lhe 
JrlI\cu1e boundary IIIOtII than once. 

4. Rejac:1 and do not count ..a other liber&. 
d. Cauat bundles 01 fibera •• _ fiber 

""La. IDciividua.l nben can be Idaltllled by 
obMtvina both mdt or a nber. 

e. CounllftOUan .... dcula n.111I to yield 100 
fiben. Counl • IIlInlmu .. o( 20 IMld .. Stop .1 
100 n.4ck .... ardl ... o( fibet caut. 

:zo. Statt countina froaa one _ of tIae ru .. 
.nd provna 'Ione • radial liM II the other 
end. &bllt either lip or dowft on the liller. end 
COCItlnuor 10 0.. rnerae dirwclioa. Select tklda 
randoll'" by IooIdnc '.1), rroaa 1M 1lfepMc. 
brieny wbila eclvlAdnc lhe ~I'I .... 
Whea .n _ • .-nt. coven ca. '401-. 
01 \he field or view. rwject 0.. neld.nd .. Ieet 
another. Do not report rorjacled n.u. IA tIae 
number or Iotal n.lda COWIIed. 

NoIe-Wben _~ • /laid. co.tin_1r 
IICIUI ....... 01 Coc:.aI pia.. by .,.. ... 
fine rOCUl knob 10 dewct wry Rae n-. 
which bew a-- _bedded I. the nl ... 
The unaU-dia_Ier fibere wiU be "" r.1nt 
bul ..... lID Imponut COIJtribuUow to .. loCal 
_I. 

( .... 1 ...... ~1 ... 8) .. 
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l.rNlh ... peNaS- wblc:l\ Ie",. the 141M 

.-po .. m." .Iao be uMel. 
Yl. Joainc Ia pl.Cl8. 
vu. &realM aormaJlr. 

/foinbo.,~ 

Wh_ the 1Wl11ah1 ,lnk .. r.iadtopa In the 
alt. ther ad I.Ik.e a pri_ aad fona a r.lnbow. 
T1M r.lnbow la • d.I\'UIoa oC wbita Il&hliala 
IMn)' bea.1.IluJ ~ TheM Iaka the ah.pa 
01. iollf I'OUDd arch. trida I .. path hip 
abov .. and II. two auia .ppataldJ borond 
the bori&oG. There Ia. ac:cordlnalo Iejend. • 
bol11Ac pot of JOId at DOe end. ~I. look. 
bul 110 00 • .v ... IbId.e IL When • DI.a look, 
rew -1h1ac bcyoad reach. hll htmdl .. , 
be Ia look"" few the poe of aold al lM and 01 
the rainbow. 

L Baeb IetllUbf-d alaaU WMr !be 
rap(ntor for .t Ie ... 10 aWaut .. bef .... 
ltatdnc!be ftt IetL 

.. Upoa .... 1eriAe the tnt chUlbar. the t ... 
eubJect IhaJ.l be pYWG a IIDda by S Inch pl_ 
olIN,., towwI 01' athar potOU abMrbat 
ainsI- pi, .. tertaL folded ID hall' aad wwtteel 
wida ctu-.quutan oC_ cc of pun IAA. 
The .... aubJect ahaJl hue the wat loweI_ 
the book .1 11M lop of !be daambar. 

7. AlSo. twv IlliDuIa fill' !be lAA tal . 
c:ooc:.alndaa 10 be raac:hecl before It ..una 
the 6t· ... 1 curd .... Thla woaId be III 
.pproprial. I1ma Ia &aIk wida the .... aubJad. 
10 .xp!alll the III '"I. !be ImpofUace 01 
c:oopantiGG. 11M purpoM fill' the bud 
uan:i8n, 01' to ~ta _ 01 the 
exa'd .... 

!.ada QardM daatbed III $4 abowe . 
U be parlor.ect fill' at I ... one at.aate. 

I. II al .., u.. cNriac !be ..... 11M IUbjed 
delec:ta tIM bcuGa-lika odor of lAA. the Ial 
Me fai.lad. ".. aabfed aIIaU qWcldJ alt tro. 
11M '"' daaabar aad _n lbe leal a,.. to 
avotd oUac:torJ falipL 

10. II the lalla f.UecL !be tublec:l ahaU 
ralUID Ia !be ..&ectloa .-ud .....,.,. !be 
rnpiralOl'. rapMt tM odor ..... '""'If ..... 
.. led .ad put ... IIIOIbw .... pU"a10l'. ral1lnlla 
the .... c:baaabw. aDd ... la bapa the 
pracedura cS.c:ribed la!be c(4) Ibrouth c(1) 
.berra. n.. ..-. c:onlla_ ulil • 
.... plnlew thai 6la _U baa beea found. 
SMWd !be odor MMlIi"'1f teat be f.lled,the 
lubJect alaaU w.u .bocal 5 min.l .. belore 
~ Odor aaa.ltlyU, wUl _II, ha .. 
rahllMd by dU II.aM. 

11. II • ~ C&AOOI pe .. the nllul 
d..atbed .bow w.arlna • h.II·IM_ 
resplnlOl Iroca the .y.ll.bl ... lactIoa.lulI 
f.C8p\ace modal. IIlUit be u.aad. 

u. Wbaa a rHplntor Ia found da.t paMCI 
Ih. t .... the IUbJect bnaka the facac.1 and 
Iak ... bNada before a:xIttna the dwnber. 
nala Ia to .-. that the reuoa the t .. 1 
aubJect Ia Mt -wu. the lAA Ia tM tood III 
01 the rnplnlOl fac:.p{eoa ...1 and not 
'oUadOCT f.tlp. 

13.. Wbaa the teet aubled I •• ,," the 
c:bamba-. the tubj.d ahaJI r-mov. the 
.. turstad lawal and ratunllt to the paraoa 
coaductinc the t .. L To ItHp the .ra. from 
bec:oaWIc cont&lDi.natad. the UMCI tow.l. 
~ be hpC Ill ..... l ... a1ine b •• ao!hera Ia 

lpUf\c:ant lAA c:onc:antration buildup Ia 
t..t chamber dw1na .ub..quenf ta.la. 

1~ At 1 ... 1 two lllCllpl __ ahaJI be 
aeledad few the lAA tnt pc'IItoml 11M teet 

IUblact .h.U be &iyen the opponunlty to _ar 
Ihem for on. week to chocMe the one whleb Ia 
__ comloc1able ta.wear. 

U. hraoa. who haye tuCC:eNfwl, petMd 
thla nt t .. t wida • h.llofMlk rnplr.tot lDay 
be ... I",ad the 11M ol the Inl raplr.tew III 
.tlnOlp!lCrM witb up to 10 Umn tbe pm. of 
.Irborn ••• batoe. 10 .hDcMplMra p.lar 
thaa 10 tllIMt, and I ... !haG 100 tlmft the PEL 
(up to 100 ppm). tIM .ublect IIIUIt pua !be 
1M I ... UlInc • fulIl.Cl8 ..... U .. ~ 
ruplr.tor. (Tbe coacaatnltloa althe lAA 
lnaide the I .. t ch.mber anaat be IncrMaed by 
Ian Umn for QUT 01 the full f.Cl8"'-.) 

Ie. n.. Int ab.U a.ol be c:ooductad If 0.-
I. anr hair p'Owda bet-a the UUa &ad the 
f.c:epi_ ... Una ludlca. 

t7. II beit pvwda 01' apparel IIltad.,. wfda 
... tllr.ctoty fll, daan Ibq thaU be allend 01' 
ramovad ao a. to cUmlData Lalad--=- and 
aDow a Ntialactory III. It. NlWaclexy fit .. 
It iii not allalned. 1M IaIlUbj.d IIlUlI UN a 
poaiU.~ rnpltaloc auch .. powwad 
air-purilylna rnptraloc'l. IUppUed air 
rapir.tor. 01' .. 1I-aaa1a1Ded brulhmc 
appatat_ 

II. II a lett aubjed uhJbila dll1lcull, III 
brullWla dunn, the ...... abc 01' be abaU be 
relttnd Ia • pb,aki.aa IraIDad III rnplratOl' 
dIaeua 01' pulmooarJ ~ Ia datannm. 
wbetbcr the lat I4Ibjact CUI WMt a 
rapitalot wbUI perfonnl,. her 01' bJ.- dutiae. 

II. Qua1Ilalin 01 lNtiaa abaJI be rapealacl 
at IM.I ft'a'J IIx .aatba. 

20. 10 addIlfoa. baca_ 11M ...uq 01 the 
raapUatOl' IDaJ be afl'ected. qual!ladve III 
te.tinI thaU be tape ... ,·metfkJel, ..... 
11M taacl4lbiact baa c 

(1) Waiaht c:banae of. poaDda 01' ...... 
(l) SlpWIc.uIt fada) ICDr'riat La the ..... ol 

Iba CactpIaca .w. . ' 
(3) SlcNfkant deatal ~ I.&: IDWUpIe 

.. INcU .... witbolll ~ or aoqWrtae 
deaNNe. 

(4) 1l.acautNctI .. OI'coamalfc -.-Y. 01' 
(5) Aa-t olber c:GDdtu- abat -r Latad .. 

wtda facapMc» ..... "'" 
D.~ 
A IUIDIII&tJ 01 .U Ietl ~ .. abaI1 be 

ID&Iata1lMclla Mda oftlce for I ,..,... n. 
IWIIIDIlI7 alaaU lac1udc 

(t, Name oC tftC I4IbtacL 
(%) Dela oIlNuna. 
(3) Na_ of til. '"' coadlAClot. 
(41 R.eIpInton .. lactad (1Ad1c:.ata 

lDoUUlf.ch'rar. model. a1&a UId .WVVal 
numbar). 

(SI TatinC qaaL. 

n. Saa:bariD SolutJoa AMoaaf Protocol 
A. Jl .. ptntcw ~Iacdoa. 
Resplratore ebaU be ..a.ct.d .. d.aecribecl 

III aacUoa m (raplrelor -'-ction) abo¥e. 
IXI»pC that ..a I'ftpUwlOl .un be eqatpp.d 
wida • part\Qd.ata flit ... 

a. Teat. nar-boId Sawa.bIf. 
1. AlA aacloaura .bocat bMd aacI ahould.an 

ahaJI be lINd rew dunboId ~ (to 
datenD1na If 11M iAdtytdlaal caa taat.e 
MCChartnl aad ror fit I .. ""," 11M aad ........ 
thaU be .ppnWill.tal, 11 IacbM III d1uMt_ 
br 14 ~ taU wlda .1 1M It the fnIat de. 
to .11ow free Il10 .. _1 01 the t-d .baa • 
.... piAtew Ia WOn\. 

1. 1M INC eDC:bura .un Iaa ... th.-. 
quart ... Inch boI. Ia froal 01 the IaI aublacr. 

REFERENCE ALE 

a.oea lind II1tlUlh ..... to .ccoaunodal. the 
a.bulh:at noaJ •• 

1. The entire ac:nenina and t .. tlna 
proc:edllt'l ahaII be expl.1ned Ia the te.t 
I4Ibject prior Ia coaductllll the 1CIft""" laL 

4. Dunna the Ihraahold ac:nealna Inl. th_ 
Int I4Ibjacf thaU don the 1.11 anc10aura and 
bnt.lh. with opaa lIIOutb wida ICICIpIl 
u.tend.ad. 

L Ulillf a DeVllbI .. Nod.l.., InhIII.tlon 
Nadle.Uoa N.1M&l1&ar or &qul •• I .... L tha 1 .. 1 
conductOl' .balI Ipna, the thrabold check 
aolutlon IIlto th. aadOlIit'l. Thi. a.bullzar 
thaU be durt, maritad 10 dillifll\li.b II from 
tbe fit I .. , aolutlon aabuJlzar. 

e. 1M thtnhold dMck aoIution QH\Illla of 
o.a ....- oC aodIwa Nedwin. USP In 
w.tar.1I e.a be pcwpvad by puttln. 1 cc or 
the Ietl aoIulJ ... (_ C 7 below) In 100 CC of ..... 

7. To praduca the MrOIOL the aebullzer 
balb Ia fvml, 'aquacucllO thai It cul .. pNI 
complelal,. thea .. ralaaMd and allowed to 
full, upaad. 

.. Tal ~ or the ocbullar bulb are 
rapulad r.pidlJ ud then the Iat aubled ia 
ukad wbclber !be aaa:barta Cl8a be t.lted. 

I. II the fItaI rnpoMa ....... U ... tea IDOra 
~ 01 !be DftNIbar bulb .,. tape.leel 
r.pidl, aad the tnt -led .... ala uked 
wbalber tba aac:cbarta caa be IUtad. 
~ II the MCIOGd ,..,.. .. aeptlft t .. 

IDOnt ~ .,. ~Iecl r.pkUr aad the 
.... aubtact .. apia ubcI wbather the 
MCdaaria caa be laICecL 

11. 1M teac CIIIIIductar.m tab DOte of the 
__ olaq ....... raqulracilO eIIdt ...... 
raepoGM. 

U II 11M IIICICIautII ........... an.. 30 
~ (Step 10). tIae aeacMrta Dt ... 
GaaftOI be peifor .... aa "tal eabteoL 

11. II a lute ~ Ia elk:l .... !be tat 
8IIbt-ct .a..u be uk.ad eo ......... 01 die 
..... _1'11_1& the 6t .... 

14. Corrac:c _ 01 !be ~_lIMt 
approa1aalalj 1 cc oI11qWcl1a .... ala .... 
Ia die nebuUar bod,. 

u. n.. ~ MaaII be 1fIorautbl; Meed 
Ia •• 1 .... ahak.aa .,. &lid ra8Ied al &auc 
....." foar tao.n. 

c.PUt.MI. 
1. n.. WI aubjact aIaaIl dOG ...... adJuat the 

rnpiIatcw wltbo.l 11M ..... 1 ..... frOIa .., 
,...-. 

&. n.. III .... _!be MIlle -=Ioauw 
d.cribeclla DB abn&. 

J. !adl1aaI aubfed .a..u ....,.!be 
....... 101 _ at .... t 10 aala.Idae ..... 
IUltI.oa Iba Dt taat. 

4. n.. .... 1Ubtad u..n doG the.vl ~ ._ 
wtau. weariaa·!be ~..&.dad 1& 
MCIioa IB abaft. nu. ...... 101 Iba1l be 
.-.-I, ad~ aad .... pped _. 
JMI1ladata Dlw. 

L 1M teat II&bjed -r Il0l .... ~ 
(a.capt plaia w.t.w\. 01' c:baw.-IOI' 11 
1RiAu ... beIora dw ..... 

.. A -.d DeVUbUa Wodel. w.alatto. 
Mad!caao. NebuI.bw Ie uad Ia ~, 11M III 
.... eolutiaa bit. the aft... .....".. 
~.a.u be deut,....ud .. 
~ It bu. the ---... ... aoIuUo. 
acbo&llur. 

[leG. tt2Ul, Appwcb q .. 
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7.n,. f11 , .. t IOluhon W p~pued by> 
Mddinc IJ ,..ama or aodiwn ...ah .. nn to 100 
a: Dr w.rna .... ,.,. 

.. AA belate. th. laal Iwltoet 111.11 ~.Ihe 
with _11'1 op.n and lona~ .. I.nded. 

8. n. nebuliut ia iRMrtCd inlo the bule io 
th. (ronl 01 Ih. eodolure and the iiI I." 
IOlulion i. Iprayed inlo the .ndollira u.aiq 
Ih ... _ ledlniqU<l .. 1M Ih ..... I. Ihtwlllold 
IUHIWII .nd the IImI Dumber 01 aq_ 
required 10 .Iicil I 1 .. 1 ..... pollN iIllh. 
ICACntnl. (s.. sa Ihrouah B10 lbow •. ) 

10. AIW S-oentJQQ 01 the .. l'OIOl r...d the 
10Uowina inalNCliOM 10 the 1 .. II"bjed. n. 
1.lllIIbjec.l wU p«rformthe cxerciea lot 
one mUw".ach. 

L BrMthe nonnaJly. 
iL anrllhe deeply. Be cetUla blUthl .,. 

deep IDd rquJor. 
iii. TIII1I head III the WIt" 010111 _ dde 10 

Ih. ulMt-. Be cut.iA IDOw.caenl" coaaplcl .. 
1n .... 1. on .lcIt llde. Do DOl bu.cap Ill. 
rnpitalOt .... iAlI the IltoWden. 

iw. Nod bead.UfHIId-down. Be cer1aiA 
. cnoliQN .ra comptell. Inhale whoD be.d " III 

the lull "'" poailioa (wbaa Iooldq Iowatd tha 
c:eiliDa)' Do no( bulftp the rnplralOt 00 tha 
c:haL 

y. TaJJU.na. T.lk lioud and aIowly 10f' 
MWmal minu .... 1M lollowina para.,..p!. Ia 
cau.d the Rainbow Pa ...... RHdint II will 
rault la • wide raqe ollaCaJ __ ... 
and 11\Il0l b. IIMluf 10 .. lIary Ihia rwqw.-ot. 
AllcraariVI pullan which Mt'YI tha 111M 
p4&I'pGM m.y llao be I&Md. 

rio Joaina ill pLaca. 
vii. anr.the OGnDoIIUy. 

RWtlbo",~ 

Wbea the lllaliabl Ilrika raiAdrupe ID w. 
air. they ad Iikl • priam .nd lona I raiDbow. 
n. rainbow i.e _ diwi.eioa ol whil' Iipl iIllo 
maAy b.a"Uhal co1on. n- like Ihe aMp« 
01 _ Ioaa roWId an:h. wida lIa pada bi&Ia 
lbow ... Dd 11. lwo aDda .PP'WGdy beyond 
the horiaon. Thetw i&. ICCOC'diq 10 lqead. _ 
boil1nc pol ollOld II _ ..wi Plop&. look. 
bul QO _ Iver fanda II. Wheo • ID&4 Ioolta 
IOC' ao-thiac b.yOAd hi.e ra.aca. bIa frWod. 
MY be i.e 1oolr.lq 1M the pol ollOld .1 the .ad 
0I1he raiDbow. > 

1 L At the bcaillDina oC.lch DIt'cl ... the 
.ctOIOI coac:ealralioa duaU be rcplcAi.ebed 
u.a1aa .-ball tha _b« oC aqueaaa .. 
Intd.lUy clHcrtbed (a OL 

lZ- 1M lallllbject ahaU IDdIcaIa to 1M 
lesl coodlAClOC' II at any u_ durinc the nl Int 
the lull 01 ua:haria Ia dca.c:ted. 

11 II tIw MCChariA II dca.a.d lbe fil " 
~ _u.c.CICX')' &Ad • cl.iaennl 
rapinlOt IhaU be triad. 

14. AI '-al lwo lacaplecn ab.o&U b. 
MIec&ad by the 1M lesl prolocol Tbc lal 
lubt-ct ahaJ.I be liYCtlIM oppcx1U11ily 10_11' 
them 'Of' OM week 10 ~ the one which Ia 
mont awnIon.b11 10 wear. 
1~ SuconaIul coaapletioa ollhe Iat 

prac.ocoI ahaJ1 allow the _ ollAe IaaJC auk 
Inled rnpinllOf' iA cool&mina&ed 
.~pberH up 10 1011_ lbe PEL 01 
I.o..«oe.la otber warda Ihl.I protocol _y be 
u.a.ed 10 .... prolecUoa ~ ao b!ahcr 
Ihaa Len. 

1 e. Tbc tal ahall POt be oooduocted it t.bec-e 
la..sr bail" pvwth betwacn lbe IlUa Ind the 
rMOepieol ... lina aurillc:e. 

7-1D-e1 

17. II hair vowth or appal'lll inl.rf.,. with 
M .. ".f.u;tory flL theca 11\., IIIIU be altered or 
remowed IQ .. 10 .11.ua.-.. Inlarf.raACa and 
aUow ... IW6CIOC'f nL 11 I .. UalIClot)' nlla 
11.11 nol IU.u..d. thl I"' aubt-cllllual u.ac I 
po.i"" .. pralillra rapinllOt IUch .. po_rad 
II.c·purilyinl .... piralOR, aupplied aJr 
.... pit.lor. or M1I-coallioed braadUna 
Ipparal"," 

1a. If _ lelt wbteQ exhibill dUfta&lry in 
bra_thine dunna dae ...... abc Of' be ahall be 
relorred 10 • pby-'ciu tniAM1a raplrllOi 
diM .... OC' puLmGo.uy IIIedidAe 10 deWnD1ae 
whelher lAe .... eubject CIA WUl _ 

.... pinlOf' wtWa pedoca&Aa Iw or bia du&i-. 
la. Qualitauw fit '-lint aJa.aJ1 be rwpeea.ci 

_I leul .wary a1x aaonlbe. . 
20. 1a .ddiUoa, b.ca.".. dae ...uq 01 die 

rnplralor ruy be aJl'ec:a.d. ClIaUtative at 
la.1UlI ahaJJ b. r.pe.a.ci -..u. .. " w_ 
lAe 1 .. 1 IIIbject tau a: 

111 WeiPI ~ ol JO pouDda 01'--. 
(2) Si&nIDcaat Iadal acaniaC IIa tbe .,... 01 

the I.ccpiece ..... 
(3) SianiflClAt d.latal m..e; La.; lIIutUp&e 

,"lraclioaa widaoul pnMbeaia. OC' acqu.\riac 
dentUl'ft, 

(4) R-.lNcdve OI'~ 1UIpfY. 01 
(51 Ally otMr cood.IaJaa dael _y IA .... 

wida lacepiece ...uaa. 
D. R.ec:ordk.eeplac. 
A IUIIImAlJ 01 allaac r.ul .. .uu be 

_iataillad IIa MdI olDcelor S ~ ".. 
.wnmary ebeU lAdudc 

(1) Name 01 ""' wbtect. 
(%) 0.. .. 01 t.aatiq. 
(31 Nlme 011 .. 1 COftducIor. 
(4)llaplralOrl .. Leca..d (iDdica .. 

In&I1u£acaww. IDOdel, IiIe aDd appnIyal 
G&&IIlbou-). 

(5) T..uac ..... 
l1L lrritaal FIIIII(e Protocal 

A. Raplrator aeJcc&ioa.-
ilaplralOft ahaI1 b. -..:.t II deacribed 

IIa leCaJaa 18 .boY .. UCIpC daat..ca 
.... piralOC' aha.U be equfJll*i wttb _ 
combinatioa 01 ~ &Ad add-tu 
c.artridaa-

B. Fit lesL 
1. 1M Icat Mbject aJa.aJ1 be aUow.d to -U 

• _aJt concealRUoa 01 dac lrrilaAl .... to 
laaUliattM the IUbtect wtda tbe ~ 
odor. 

2. TIM tat IUbject .uu properIJ doa tIM 
reaplralOC' MIected II abaw. &Ad....., II (01 
II 1.111 10 1IIlau'- bcIon llaIt1ac Ihe fll .... 

3. 1M lat caadlKtOC' .uu rnicw da.Ia 
prolocol wtth Ihe '"' IIIbject belen '-dac-
~ The lal aubject .uu ped_ tIM 

COAvcotion" poeldve sn-w &ad ..... dve 
ptaaute fil cMcIta (_ ANSI ZIU 1_a. 
F.ilure 01 eilbar c.bec:k MaJl b. ~ to 
Mlea aa a11."..1e ...... 101'. 
~ BraaJt bolla eode 01. veaUlaIloa .... 

I"be contain.illa IWWc: ~ ..acta .. 
the MSA part -*S, OC' eqtalvaIeaL. Alt.acb • 
ahoc1 ~ 01 t\Ibiac 10 __ 01 the -.aU 
I""," AII&cla the o&bw IIDd 01 tbe --.. tube 
10 • low ptaaute aJr ~ III to cWi.,.. 2IIQ 

.. iUili"ra per aliau'" 
L Advi .. \be ... ...hjec:l daal\be ___ 

CaA b. itriletiq to tbe .,... _ t.um.cl tbe 
luhjec110 "-P tha .,.. doeeIl wlW. tM .... 
II performed. 

7. The IMI ooadudO" ahaI1 dirad u.. 
IU._ 0( itria.1d -.oM &0. the 1_ 

lOw.uda Ih. r&a .. al an. 01 the lesllllbjed. 
The peraoa coadw:Una lbe "II wll bcaia 
wlUl the IUN .1 1 ... 1 llladl.ea from the 
racepl_ .nd p'duelly laOW. 10 wtlhla OM 
inch.lDOvlnc IIrtlU11d tha whol. peri_wol 
1M /MaIL. 

a. The ... 1 I"bject .b.1I be inalNCted 10 do 
dac IoU_inc Ill4ItciMt whil. the raplralOC' Ia 
beina challenaed by the amok.e. £ada 1a.erdM 
abeU be perfClf'lUd 10f' _ millY ... 

L BrMthe norIILIUy. 
Ii. BrMIhe deeply. Be ClllUla braacba .,.> 

duep aDd lefU/ar. 
tiL TIII1l bead aU tIM way rroaa OIM ucla to 

lbe olber. Be oeruia _wmau 11 c:oaaplea.. 
lIahat. oa .acl\ lid&. Do aol bllDlp Ihe 
I'Hpirator ... iaaa dae aboWd.ara. 

Iy. Nod bad ~ Be cwtala 
_IIOGa .... c:oaaplell aDd lUcIe hery 
MCOAd.labet. wllea head Ia IA 1M IuU "II 
poeillOA (1ookUIa IOwltd ClU&q!. Do no( 

buaap dac naplralOt ..... tha cb.eat. 
v. TI1It1aa- Talk aloud and alawly fOC' 

.. ven1 alAIIIa. TIM loIJowi.q puqrap!. " 
called Ihe IlaiIlbow ......... a..dIaa It wU1 
rnullila. wide ,.. 01 fadaJ DOYcma ... 
and tbua be IIMI .. 10 .. daly thillWClu.irwmcL' 
AlLenlalive .,....... wlUc:la MAe tha .... 
putpOM _, aIao b. u.aecI. 

/UJiDbow I'u.u4p 

Wh.- til. aaaliabt ICriJc.a raJndrapa IA dae 
.ur. thaJ ad lib a priaaa lad lana • raiAbow. 
TIM raiDbow " • diYia&oa ol wbU_ utJat IAlq 
lllaDy bawituI colora. lMaellke the ahape 
0I.1aat IOUId a.n:h. wida Ita pada Ia1Ih 
.bo_ aDd III two ead apparendy ba)'ond 
1M baris.aa. ,,",-1a, ac:c.ordiac 10 Jeteod. a 
boa1ac pot of aoId .t - eDd. "-P'e look. 
but QO _ ncr ODd. II. Wb.a a lUll IooU 
Jot .-thiDa ba,ood bIa I'Mda. h1a fricada 
MY be " Iookiac lor tbe poe 01 ao'd at dae aad 
01 the ra.iIlbow. 

vi. Joaiac IA P\ace. 
vU. llrudal --U,. 
a. TIM Inl auJaiect ab.allladic.a .. 10 tha tat 

caad''dOC' 11 tha nttaat .-aka .. deiacted. U 
.... Ia detaca.4.1he taac oondndOC' ehaIl 
llop dac &eeL IA Ilia c:ua, dae IeaIacl 
raaplralor Ia ra~ and aaother....,.._ 
"U be .u.cted. 

14. Eada ... ~ject ~ Ihe -*e IMt 
(La.. wtu-t dewdiac lIM..oU) aIaaJI b. 
alv- • MDa&livlty dMcIr. 01 aaoU rro. Ihe 
--- tube 10 cSaIMaIDa U dac tat aabfecc 
rucu 10 Ihe .... ,a.iIun 10 noM • 
NIIpOGN ahaI1 voMitha AIIMt. 

11. Stap. 114.118, Ito 01 tbia III .... pcvcacoI 
ah.aU be perionYd lit • IocaUoa wtda cxJaaI&It 
_Ulalioa p'l8clcleto ,...v.& ..-ra1 
CQCPI· .. in·\iaQ 0I1beiaaUaa .,... by tbe .... 
.... la. 

U. At ..... two facap6eclaa abaJIlA 
Mleetad by cba 1AA '* pnMOaQl. n.. tal 
aubjed ah.aU be si-Ihe opportwdry to ...,. 
~ for_ ...... 10 __ &be _ wbIda Ia 
__ c:aelortahM 10 ". 

U. Ilaapra&on ~ ...... by 11M 
procooal-r be tIIMd ~""""'ln.1Iad 
l~uplO"''''''''PBLoi 
• ... 10. \ . 

14. The teat ahaI1 DO( tit owwbedecl if ..... 
Ia &OJ bar pwtb be,.... dw ak.ia lad 1M 
~ -tinallllf_ 

(&ec;. 112U1, "'p. Idta C) 



31:3116.12 

,,- , So If hllir Il"Owth or IIpparel inlerfere wilh 
\ I '1.(/lClnry 0 .. II-en the)' Ih.lIlM1 .. lIered Of' 
· Q\'cd IU .. 10 elimlnlll&: inlelfcrcnce end 

.. lIow ... allaraClory iiI. I( • IlIlItlllclury fil II 
s:11I nol analMd. Ihe lcel 1"~i«1 mUll UN • 

pa,ilh?' prHaute ruplrunc luch u paw .... d 
.Ir,p&&nl}·ina relpirllon. IUilPl:1:d lIir 
rnpirelOf'. Of' MlI-c:onlllilW:d brelllhi", 
... par.l",-

111. II. lell lubled eahibill dim,;uhy in 
bn:.lhinl durina IIw leal .. abc Of' be IhalllN 
rerUTed 10 • phy.idan Irained in ,,"pir.1Ot 
dJeeuee Of' pulmon.ry medid.ne 10 delc:nnilM 
whether Ihe Iell lubject CIIA wear • 
rapiralor while perfonnlna her Of au. dullea.. 

11. QuaIU.IlYe fillnliaa thaU be repe.led 
.1 le .. 1 ."ery Illit moalh .. 

111. In .ddition. beeauM Ibe Mllllni of the 
rnpirllor lMy be .ffected. qU41i1.II"e fil 
11.11", chilli be .... alcd Imraadlalely whe1I 
the I"' 1Ubjec:t h.u II: 

(11 Weiahl dian .. al ZO pound .. or _ 
(ZI SiFlRcant 1ac:la11CUrint Ia lhe .... 01 

the lllcepleQ ... L 
(31 &Flbnl deal.1 chana-c La.. .ulUpie 

u .... cliou withoul prathnia. or acqulrina 
dean-.. 

(41 R_cruc:d" or COUMttc RrterY. 01' 
(51 Any Olher condiuoa thalIMY intcri ... 

wilh lacepiea .. allna. . 
C. Recordkeepinc. 
A lumm.". ol.Ulell reaulta lhaU be 

cuinl.iMd ia each office for 3 yura. The 
IUmmary ahaJl iDcIudc 

(11 N .... ollHllUblect­
(21 DIIII all"Una-

· /. ':II Name or &let coaduclor. 
( Rnpltlliora .. Iectad (indiCYII 
· IIdwwr.1IIOdal.1iaa and IpproVlll 

Dumber). 
(51 TMiloa qmL 

Quo,,';'n';", Fit Tnt 1'roc:«I~ 
1. wntlro/. 
L The _thod .pplin 10 the nepliv .. 

JlftS'IIA aonpowerecI lir-purilyina 
rapi ... lora only. 

b. The employ ... aha11 .IIIIID _ Indlvtdual 
who wll .-..... the luU rnponaiblUly 101' 
!.pletMOttoalha rMOValor qUAllUtad .. ftl 
\al Pf'OIRIII. 

z. Drfillitioa. 
L "QIIaAUtatlvI fll Tnl~ _1M the 

ac:1~1 01 the effectivn ... oil 
rnpI ... IOI' Mallllaxdudinl 11M ambMlc' 
lllnOIpbcra. The ... 1 Ie perfonoed by 
div\dlnc 11M _ .. ured cona:nlralloa of 
chllilenp IIftlI III a Int chamber by 11M 
1M1aun:ct c:ancomllSUon 01 the chau.n.. 
IlIDllna£da the reepltslor I.capleca w"kaa 
the aonn.al .Ir pariJ'finI ftlftlel\l baa belli 
replaard by IA _t1.aUy perfect puriIytac 
~t. • 

b. "CI.al1eup .\cG11~ _ Iha .... 
c:oatamiDaal IDlI'odl&Ced Into I &lit ch.amb« 
10 lhallta conc:.nlr'ltioa lnalda aDd-'alda 
the ,..,.. .... , be c:ocnpared. 

Co .,. ... s..bj.c:t~ ~ Iha ~ -noa 
the rnpIratw b quuUtali" ftl LntJna. 

d. MNonaalSlaDdInc Po.4tioaM __ 
ltandla. and aDd 11r'I1ah1 willi .,.. dow1I 
aloac the Ndee aod ~ Itra!ahl ahud. 

L'1'l1 PICtoI'" ~ the ratio of cbaJ1.nta 
I CIOOCImlr'llioa oulaide willa rnpect 10 

. de 01 I .... pir'alor Iolal co.eriac 
ac.p4.o1 or e.acloeuraJ. 

30 Apporatu&. 
e. 1"~lrvlMn'atiOtL Com 1111. aodlum 

chlondc Of' olher Ipproprial. aeroaol 
aeneratlon. dilullon. end me .. luremenl 
Iy.lema Ih.U be UHd rOf' quanlillllv. fillnL 

b. Tel' chamber. The Iell chambet aball be 
larse .noullh 10 palm,,1 .UIIII aubjecta 10 
treely perform.U Nqllinrd uard_ wlthow 
dbtriboallna tbe ch.lI~ .arenl concaal ... Uoa 
or the me •• uremcnl .pp.tIIIUL TIM lac -
chamber ahaU he equipped .nd ~ 
10 lhal Ihl chlUCfllLe .aanlle ,ffacllvlly 
taolaled (rara th. embienl .... )'It unllonn Ia 
CXlnccnlrlllioa throqhOlit lbe chamber. 

Co When If'tlina lir-purilyiOl raplralon. 
the normallillcr or canrid .. elamcal lhaU be 
replaced _llh II hlah .. mdenc:y partlcul.r 
Rller .lIppliad by the MIDI menulac:curw. 

d. Thl Mmplin, ia.lnlmeal ahaU be 
aelucted 10 lIIal • lirip chan raconi mey be 
made altha letl l!:towina the rial .act fall al 
c:ha111f111 IIIft'I coacenlrlUon with IICb 
IlIIplreticla lad expitlUoa II ftl fec:aore oll' 
leaal z..ooo. 

L The comblnaUOft ollUbelliu" air­
puril)1nt elementl (l1.ny). cbal ............ 
and c:haUense ..... 1 c:onAalr'ldoa Ia the I'" 
chanabar ablU be __ .II IMllhe .... IIIbtac:t &a 
not npoMd III n.cna 01 P£l..10 the cbau...,. .....1 II any 11_ duri", lbe taUnt JII'OCI"L 

l. n. I&IDpUnc port on lha talC epecIlMft 
raplralOl'.ahaU be placed .ad coaalNdad 10 
thai there Ie no delectabla leak around tbe 
por1. • Ire. .... now I •• lIowed Inlo .. 
Mmpilac Una .1 IU II .... lAd 10 then &a DO 
laterfetIIGQI wiLb the ftl 01' parf'ClnUDCII 01 tba 
rapi ... lut. 

.. 11 .. Lnl cbamber aad ... t ... ~ elIalI 
pemallihe penoa IdJnlnl.lariot the lalla 
obaenc CIOI lHllUbJact IaatdI tba chamber 
dut1nt the InL 

k. The equiplMnl .--tine the cbalIcate 
1a-pMr. .hall maiDI •• the conc::.ntradoa 
al chaJIanp "senl con.aIan' wllhia I 10 
PftCIIII variaUoo ror Iha dundoa al the \aiL 

L The 111M ... (InlarYII belWfta IA IYlnl 
ud III beinI .-dad on the llrip chari, al 
th. lnainaanlllloo ma, 1lOI1ac.acl Z 
MODoda. 

J. n. lublac :01' till Inl cbun.bar 
.~ aad lor the I'MpltslOt Nlllpilna 
port IIaalI be tbc .. me dWMt_. Mactll aod 
IIUIltriaL It ahall be bpt II Nwxt .. pouible. 
The _Ual dlama .... IW,1ac ~ 
by the DIIUIlacturwr .hIU be uaed. 

L The uhalllll10w I". tbe .... c:lIalllber 
ahaU pea throup e hI~ lUI ... 
befOtli ,.1_ 10 the roona. 

L Wbea aodlUftl chIonci.a ...-01 &a uaed. 
tile ",lalf" bllll\.ldUy InNdi the LMt akambar 
IhaU DO( acnd 50 parcenL 

.. Proc:t«JUIU/ It..qui,..",.,.,. 
L The ftlUnc 01 hall ___ raepiralOtll-

aboWd be ltatted wilb lhOM laaviaa mulupa. 
w.. and I nrictr olln~bIa 
CIU1ri~ ud caai ..... .uda ...... t.aI.A 
c-lo l1-W. Norton .... Scam ...... A-O .... 
or Sc:otf-M. U ... ilhar 01 tbc ..... 0IIlI.I0ed 
below 10 ..... tliallha ~ Ie propcty 
Idtualed. 

(11 Pociuve prMMUe c.t. WIlli the..-.. 
port'll blocked. th. aepd .. ..-.. 01 
Illahl lnhaladoa abouId -'a a..c.ul lor 
MY8R1 -=ond&. 

(ZI N.u". ~UII 1M. Wllh Iba IDlab port{., blocked. the Repu.e s-- .. ~ 

REFERENCE FILE 

l.h.IIl.llon .bould '"'-'In COtUlanl 10f' MYet1Il 
ucand&. 

"- AII~ I (lc:epif!Ce I •• dlu.led. Ih. 1 •• 1 
lI.hIKI .h.1I ",,,.t Ihl rloepieca (Of' II Ie ... it 
nalnulO8 brioN condUdinl I qualll8llw .... bw 
lIIiq ellbe: or Ihl IIIClhodI dftaibad below' 
and u.in, ltoe uard .. rqllM dncribad In 
&..1. b.. c.. d. .nd I. 

(I) /lOOm)'/ ocela" 'nL WIlen 1111", 
OI"I.nlc vapur Qltridan. thl lell lubject who 
c:.u Im.Ulhl odor Ihnuld be unable 10 delec.1 
the odut oll-oeftl),1 eecl.ta .quilted Inlo the 
.... Milt thl motl vulnerabM ponlona of Ihl 
r.ceplec. MIL In • locauon which II 
"p4lI'IIlcd rtonl thl Inl areL thl Iell .lIbjac:l 
thaU be InalNded 10 dOlI "-/hle C)-n 
durtac the lelt period. A CiOIablnalioa 
c:ar1ridse or canilier with orpnlc Y8por .nd 
bl!;IHmciencJ mieN abeU be uaed wbn 
Iv.u.bla 101' 11M patticWar muk beUac 
tna.d.. The tat aubttc:t ahaU be pVla aa 
opportunUy 10 ameli the odor at '--yl 
lCIIt.lIt beron the lillie conducted. 

(Z) Irrit4nl /wIw,.. When uai", hicb­
efIk:Maq rul ..... til. tal lliblKt Ihould be 
_bla 10 cIaCed til. odor ollrrltaal fIIIU 
,I&ianak: cbloricla 01' Ulani_ tatndalorida 
....utaUoa -a tuballqUirtad lato the Idr 
nau the -a wlAanbla portioaa al the 
lacaplace ... L 'ThaI ... IUbjIct ... U be 
WlnIdad 10 daM Iw/lala IY" daIriQI the 
,",pariod. 

Co'Tha LM' IUbIKt maya .. the 
qv.aaUt.au.. loa"'" cbuabar 001)' U' abc 01' be 
baa obt.iaed I alillaactorJ 61 ..... ted III 
4.h. al Lbia "Wench 

d. Balon lha aubjed al .... the I_ 
ch.uIbar. I ....-.hI)' ltabla cballanae qan' 
an:n .... tIoa _U be ....... Ia !lie tat 
cbacber. 

L 11IIIMdla1,ly an ... 1M IUbfed ...... the 
.... c:halftbet. the dWlanp IIIDI 
concealrldoa IDelda the rupirelOl' _U be 
-..urad 10 IIDI4IN lIIal the peek peaa .... Uon 
doc. nollXCll«l , parcanl 10f'1 ball .... 
ud t parc:tmllor I full ~ 

. L A liable riMl!enee..-1 conc:eatraUon 
abalI be oIKallled prior 110 ... ad1Ial .un al 
t..ctna. 

(llllMpln&.1or "'1reIa1ac Itrapa .. y * De 
0Yfttiah1cMd for ...u.... TIM Itnpa abaU be 
adjua-d b, Iba _110 ,,". raaoa.aIt&, 
cuclortable fit IypIc:al ol DOrcal ...... 

L Ilx.n:i .. ~ ... Prior toO enl.tnt abe 
laC dwBbet. Iba .... aubtect ahall be Ii--
ao.pIeta InatntcUoaa .. toO -fllla part IIlIha 
lilt procadurn. n. IMI aubjac:t .... U 
pedona 1M rcaUowlna UInIlMt. III 1M ...­
livea.lor Ncb iIldIpacwitmllMt. 

.. NonNJ /kwthin6/NB). Ia .... --..1 
ae-.lInt poodlJoa. witlaotd I.II.ItJQI. Iha ... 
ahaJl tina ... --Ur for Illeut _ 
IliaD ... 

b.1Mp ~/D8J. Ia the--..1 
1t.adlDa poaiU- the ..bjac:t .ball &io d.ep 
brMlh ... lor lilaut _ .a-ta pGMina 10 
.. DOC toO brI* •• dlata. 

Co Tumin6 Mod .-kI .- iSS). Sl&adiac 
La place ... eubjac:t abaU a&owfr IIInI bl.a/t.r 
ta..d fraa a4de batw_ the am­
potiUoana 110 eeda Nde. 1M Med ahall be WeI 
It Mdt u:tr.. poaiUoa Jar al '-' S 
MCIIGda. hn_ lor II \eu( u.r. CIIIIiiIip&eW 
qd.. 

(leG. 1 ...... Atlill lib CJ 

• 



d. MOII'''II ht:ad up and clow" IUUI. 
Siandina in place. .b, lubjec:I Ihall .Iowly 
1110'" hl./her hud up and down belwNn .he 
utrema po.illon Ilrllilht up and the exlrwm, 
polilian IltliiShl down. Th, hud Ih .. 11 be 
h,ld al each extrem. po.ilian ror al le .. 1 5 
WCOM .. Perform ror al 1 ... 1 tIltH complet. 
c:yd ... 

.. IUodillg IR). The .... bied .hll re.d oul 
dowly and loud 10 •• 10 be h.lrd d .. tly by 
lhe I,al COCIdllCIOI' Ot monilOC'. n. 1 .. 1 
lubjed ah.1I read the "raillbow paaaa,." al 
the end or tN. MClioR. 

t. Cnmau IC). The lal aubjecl .h.U 
sriawce. amite. rtown. and I«ner.Uy conlOl'l 
lhe rae. uaioa the Cacial muadal. CoAlLaue Cot 
'I le .. 1 15 IeCDIIda. 

.. /Uttd over GIld wudt II>H IS). 1M 11.1 
wbjecl ahaU bend al 1M wailt and lOucb loa. 
lAd rwNnllo ... pri&hl poailioll. aape.llOl' al 
I .. " 30 aaconda. 

h./DJllin, ill pJoce II}. Tb. 1 .. 1 .... biac:t .hall 
pcd_ joa In ptaca rot .t leul 30 MCOnda. 

L Norrnol B_lltitt6 INS). SaIne U .xarciae 
I. 

Raittbow~ 

Wbea &he IW\lipt .Iriket raiAdropa In the 
Ilr. they ec:t like • priua and lonD I raiDbow. 
1M tait\bow I •• dlvitioa of Wbil,UPllnlo 
_y be.utiful colon. n.... taka lha .upe 
01. IoG& round arcII. with III palla biab 
,bov .. and III two anda appareatl, beyond 
the horizoA. Tbere Ia. aa:ordillllo IeaaGd. • 
boilinc pol Of aold .1 OM ead. feop1a look. 
bul QO _ aver flAda iL Whaa • lI\Ia Iooka 
rOC' IOIIIClhina beyond ruda. bI. &ieocia .. y 
he i. Iookinc ror the pot or aoId .1 the lAd of 
the tlIinbow. 

II. 1M \.III .baU be lenDiaated ....... v., 
any .ina1« peak peaetralioft n.c:eeda 5 
puenl rOC' hatr-cDUb and 1 pen:ent ror full 
rlClp~ ".. I .. t .... bjec:l IMy be ,..linad 
and relnud. It two of abe ltv.. req ... inId lall 
.ra lanIIioaled. lbe fil aAaJI be de.ced 
~""I .. (See p&nIIRpta U,). 

7. C4JaUotiOIJ 01 Fit Focton. 
L 1M fit reclor dcllt'llW\ad by the 

qllalltilltlv. ftl \.III tql&&U 1M .v ...... 
concantratloa Laaide the lUpinlot. 

b. l1aa avera,. 1 .. 1 c:lwabu COftCI8Gtralioa 
it the arithmetk .v ...... or ItI. .... 1 chamber 
COCKIIfttnlioa .. the bqinIWIc lAd or lhe ead 
oIthe .... L 

7-'~ 

c. Th, avera,.. p ... k conc.cQlraClon or lhe 
c:h.aUcn,.. aleal iaa4de the rc.piral.oc' thall M 
Ih. anlhm.llc ..... rqe peak concanltatioGa 
ror IIIch 01 IhI nine ,xarcUn 01 the Inl 
which .. re compuled .. the ."lhaMtic 
aver,s, or lhe peak concatllraliaM rOllAd rOl' 
each brealh durioalhe exatd ... 

d. The .v,r.,. peak c:onoaoltalioa rew la 
exerci .. m.y M dalatmiAed IRPbica1ly if 
Ihera it DOl a 11''1111 variation ill the peak 
conc:enlratiana dllriq • ain3Je ,UrdM. 

L InWp~tlJtiOll of T.t RMwI&. 11M Ilt 
raclOl' ma .. 1Il'Id by the q .... ati .. lIv. llilaliq 
.hall be tba 10_1 of the thrH prolKlioa 
rliCIOra retulUna &om lhrM Indapeodea.t 
leILL 

IL OtMr lWquil'ClaCltl&. 
.. Th, ... 1 IIIhIect aha1I aot be pawaiUed 10 

WCIt a baJr·m,uk or Iv.U !ac.pieea __ II abe 
mUWnl&lll fil rad« of 100 or UlOQ. 
ralpac:Uvely. CIAAOC M obc.aioed.lt IWr 
JI'Owth or 'ppal'll iIlI"' .... willi. 
IItialectory Ilt. theG tbar aha1I be alwed or 
... moved eo .. 10 .uauu .. Inlarrenaa .Dd 
allow a aadalac:&oIy OL U ... ~ flila 
Ili1I QO( t1t.aJAed. abe lallUhlect 1D&Ia'1IM • 

poaitl~ ...... tor IUCb U po....t 
a;I'-pwilyioa rap&ra&an. auppIW .Ir 
ra.pinlor. OC' aaU_t.,aoed Iw.IWaa 
app&nItll&. 

b. n. tal aha1I DOl be cond·tded II ..... 
la &Ill' IWr powtIa betwela tba aIrJA ad abe 
recapiac» ...ua. twfac:Ia. 

c.1t • laC IUbjed aJUb(ta dlmcullJ III 
tn.thlAa cb&rint the lata. alae or be aha1I be 
... ratnd 10 • phra'du Irala.d III reapWlOr 
diMaau or pulmoo&ry medici ... 10 ciewmiM 
wbathar tba tal aubjed cu wear • 
....pirator wbile parlormiaa bar or !aLa duUae. 

d. n. I_I aubtecl aba11 be sma the 
oppot1lIDily 10 w.et the u.icned rupirator 
b OM ___ It abe I'IIIIPirator doa DOt 
provide ... tial&d.cIIJ 6l dauiDa ac:aul ..... 
tba lal 1Ubjec:lIDolY ...quae aaodw QNFr 
which .uu be pariOlWled -...diately. 

.. A .... pirator 81 t.ctor card .uu be 
INuad 10 tba .... t aubjec:l willi the IoUowtaC 
lDI~tioa: 

(1,N_ 
(%) 0. .. of llt ..... 
(31 Prolec:doa r.aon obta!a.d tIwuaIa 

NCb IDImIladurer. -.oda1 uwi IPfIIO¥al 
awnbcr of rupirator ......s. 

e-"',,,, 
3t:3t {S.-,"3 

(41 Neme and .ipall&ra of the penoG thai 
conducted the lalt. 

I. Fillan u.Md lor' qualilll\n or qUlArtudvl 
fil '''Iina thaU M r.plaCld weekly. whenav,," 
Incre .. ed bnI'lhinC r .. i.lIoca it 
,nco",,,,rad., or whea the ICII 'senl hal 
ah,red the inl'srily or the filler mediI. 

OrslAic vapor cartridi .. /c:ui.lerI aha1I be 
replaced daily ot IOOCIft' if there it lAy 
Iodic:anoa or btuluhto .... b br the \.III laenL 

10. Ia additioa.. beca ..... the ... 1iDa 01 tlI.a 
r .. piralOt may be alTecled. quutl&.alivll1l 
.... IiDc .baJI be rapaaled immtdiallly wblG 
11M ae.laubject bu a: 

(I) W.ijhl c:b.allll or 20 poWldt or more. 
(%) SicDilicanl racial ICItrina ill 11M ..... of 

tlI.a faOlpiece ... L 
(~) Sfanillcanl daalll c:baqac Lc.; mull1ple 

axtracUoa.l withoul ptothai.a. ew ac:qWriDc 
cS.ullll'H. 

(4) R.acoaalnlCt1.,. or COIaIt1c awpry. ew 
($) luJy other coadiUolllhal -r iIla....r .... 

with racapiact MaJina. 
11.~JI$. 
A IIMDoIUI)' 01 all .... ....wll .u.u be 

mel n,,'''''' g 3 ~ n. IWUIIIIJ ahaIl 
ladudC 

(1) N.- of 1aI.1Ubjed. 
(Z) 0. .. oI .... tiJIa. 
(~. N.- 01 abe leat CllllldIldGr. 
(4) Fit feClOft obllined bam w.., 

rapinlOt IeeWd (Ia.dlca ...... alKlurw. 
-.ocW.1iII &ad .pprowal ~}. 

\ 
\ 
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Ap~ , .. § t8Zua-~ ao4 
Oa..&lkadoa 01 Ch.M RCMGtceaovaa.­
lwUodalorJ 

(HI Chel' roen'pnuvrllme Ihell be 
in'erpft.ed and clllllificd in accordMnte wi.h 
a prolc .. iunaUy ac:up.ed ch ... ilica.iM 
IY""m and recorded on a Roen'll"n"lrllphlc 
Inllf'('""aliun Fonn. 'F.,nn CSD/NIOSII IMI 
U. 

(t I j ' " , ;"JCenovame .huU be in'ctJIre.ed 
and daeaaliad only by a B-I1!Mder. a IxMInl 
cllilble/certilicd radiolotlill. ot an 
upent!ftcad ph)'liciHn .. 'i.h !tnown ellpertl" 
III pncwnoc.oni-. 

(cl AU in'aprc:'en. whe!'lent In'erprc:U", 
eo'! ... rocntantoarame lIIade und« .h!e 
t«Clun. INII hue immedia.ely availlllJle lot 
relen:oce a compla •• sct ollhe " .. o .... tl/e 
InlanwCional Cluwlicailon 01 RadioJrapha 
lot Pneu..-i--. 1G11O. 

App.adia f So la&a-\\'ork Pnctiae .... 
~ c-vola lor MaJor ~ 
~aI. a-Uon. ... O •• lIido. 
O .... ed PI N_ .. aoda...,. 

Thi. la a IICICHMndMtury appendix 
desipeel 10 pnwidll"idelina to a .. '" 
alllpio),ft'I III cocnplyi'''I with I'" 
,.quin:menl. 0128 CFR \a:ze.5L Spec:i1bUy. 
chi. a~ndtx dacribea tha equiptnenl, 
methoda. end ptOCedurn .hatlhould be uaed 
10 Dlajoe' aabn.oa tn\IOval projeca. 
coodu.ctcd '0 IIblala a rwc.osnlz.ed aabaaiOl 
baurd or In prepllrallon lor build"" 
renovallon or detnollUGa. TheM projM:ta 
,.qui ... lhe CDnIlnlclioa of aqaliv...,ruaur. 
tcnaporary enc:Ioeura to coalaiA the ubaloe 
malerial and to pnventthe axpoeun ol 
byat.andcn and other _pIoy_ at the 

wotktilL p.ra.".pb (eK8) 01 the .Iaaclerd 
requlrn thai -, •• IWlhenever 1 ... lblL I'" 
emplO)'CI'''''U ailiblilh aettlllive-preM11t'8 
eacioelll'n belen COGIIMnCiRi ubetwa 
removal dGmoIllioca.. or renGwalioa 
open Ilona. - EmplO)'wn IhotIId a1M be II ...... 
cbal, when conductlns albntoe ... _al 
proJ«.1 .. lhey .... y be requJred under the 
Nalional EtniMiona S.andar'!l. lor tlaurdoua 
Air Palla .... a. (NESHAPSI. 40 OIl Purt 11. 
Scabplrt .... or EPA rcsulaliooa uader the 
Crar Waler Act. 

Con.lrucllon ola nqal.l" .. preI6UI'I 
.nc:l0Mre I. a lImp&' hul 'Ime-conauminl 
pc'OCX" IIvII requirn ca ... lul prep4IIl'IIlIon and 
euc:u.ion: howcYer. if .he pruc.ed_ below 
a ... loUowed. coaCnc:I ... bould be UI4Ired 
01 achlevinl a lemporary betric:llde thai wlU 
pro.ect employees and othcn oulalda the 
enc:IOMre lro .. upo.ww 10 albe6loe and 
lIIinimise 10 the u'anl ~bla the axpolW'e 
01 allMl ... ",ronurn I~ the bIurier' .. 
welL 

n.. aqul~1 aDd IMleriala raqulRd 10 
ClQC\atrud .h_ bani ........ readily uall.lJ\c 
aod .. ady illll.lled and ueed. In addJllun '0 

an rnclollYI'C lround Ihr removal Ille. Ih~ 
I.,nd .. rd requll1!l rmplo~·e,. '0 provide 
hniene ... cHiCiel .h •• cnlurc .h, •• helr 
.. ~a'lM c;.on'amlnll.ed el1'ploYft1l do no. 
ItII\'e .he work .i.e wl.h .. bea.o, on Iheir 
personl or cla.hinl= Ih. con.lnlctlon ol.ha .. 
I.lgli.ie. i •• 110 ducribod IM!low. The lie.,. 
In Ihe proce .. 01 pRpctri"l .... a..ba'eN 
remov,1 II'e. buildinlliM eadoeu.... ~ 
COIII.rvcllnl h)'siene Indliliea. ... movMc the 
.. bn.o..con ... inlna tnII.enHl and mlewlnl 
1M aita Include: 

(11 PlaMi.,. Ihe t'emQ\·.1 proJect: 
(11 Proc:urilll the ncceuery ma.eriala and 

equipment 
(:II ~pari"l .... wurk arca: 
(4) Rcmovin4llhc allMllC»COnlMlnln. 

lIIa .. :rial; " 
(51 CleliniRilhe work a ... a: and 
(81 OiapaliIIC ol the .tbeac-eon.alnlnt 

Will'!. 

Plunni"l Ilk: Rt'mClrall'nJj«;t 

The plMnninit 01 lin .. a...loe retftCK':a1 
projcc1 ia cri.iclAl to complalillliM project 
Nlel, and coet .. ffcctlvaly_ A wrillu 
.,bntoe removlll pLa.n ahoWd be pnpued 
chal dncrib.t the equipnaent aDd pnx:cdura 
lbalt wiU be uaed tJvoupouI tbe project. 11M 
ubnloe ab.w..at plan wiU ald nat only 10 
ItXIQIl.lna the proJec:l,bc.tt at.a In cocnpl)"I"I 
wi.h lhe repoItina requl...-I. oltha USEPA 
atbalOl "'I"IIII.IOQI (40 CFR 11. Scabpart ... " 
which caU for.peciJk: Inlomuatioft ,web .. a 
dr:.a'lpClon ol control metboda IIDd coalrol 
equipmenl 10 be lINd .ad the dlapoMllila 
the con.nctor pcvpoea to .... 10 dlapoM 01 
lhe aabealoe Cllalaiftiftc .. atart .. 1&. 

The aabatoe abaatenwm plan Ihou1d 
conlala the followina lalGnllolUon: 

• A phplQl detmplloa ollhe won area: 
• A dna;ption olthe approxlm.ala .-at 

ullNl&enallo be remo"ed: 
• A achedade lor lurn1nt oa ud _U"I 

uiad"l _Illa.iod Iy.taaaa; 

• PalIOCIt_ bYFIM pI'OCIIIdun.; 
• Labcllnt pnM:edures; 
• A dHc:riptloa ol penonaI protacIlva 

equlpaaenl and doIhlnc 10 be WOI'II by 
cmployea: 

• A clHcripllon olthe Ioc.I aU-lilt 
yenlilllUoa Ipleme to be M-t 

• A deKrlptlon 01 won pncltc. 10 be 
obNned by 1al1-lo)'ftC 

• A deaaipllon ollbe awtboda 10 be aeect 
10 ... __ !be ubetl~_c.eriaI: 

, • lbe -Iliac a .. 1 10 be UMd: 
• A datcripUcm ollha Malut \0 be -.I at 

cha end ollha project: , 

• .... air -'tarinc p&.a; 
• A dnaiplloa olthe medaod 10 be -.d So 

\.ruaport w .... _&erial: aod 
• 1M \oQ.1on 01 the dM.p .. ~ 

REFERENCE ALE 

Malerial. and £'lu;pment Nccf!"of)' {t.f' 
"~I'" R.cnw,,"al ' 

Althoutlh Incil\"idunllllt.ellol !'IImu,' .. 1 
projt'C11 vary in lenni ollhe equipftl('nl 
required '0 acc:umplilh Ihe remonl ollh .. 
lI\II.eri,L IIOmI equipmenl and m •• enAla a ... 
common 10 moel .. betloa !'llmo"al 
operation .. f.qulpmenl and malerial •• hlll 
Ihuuld be available al Ih. bqinnlnl 01 ellc:h 
projcc1a ... : (11 rolla 01 polyelhrlena "heellnl= 
(ll rvlla 01 «NY duct lapa or clear pintle 
lapc: (31 HEPA filtered VlCUum(.j: (~ tI£PA­
nJLmtd panabl. venlil.llon IYllem(l!: ($Ia 
wetli"4 al"nl; (8lan alne .. Ipt1Iycr: (7111 
ponllbl. ahaw ... unit: (II approprlole 
nnp(ralllf"l: (81 diapolMbl. coveralll; (101' 
'''1\1 lind llibela: (nl pre-prinled dilpGNl 
bep; lad (UI a manOtrlCler or pn!uu", 
..qe. 

Rnil. of PoIJ'~"J'I- Pla.tic and Tape. 
Rolla 01 polyachylene plude (I alii In 

, thlcknnal ahould be .",ilabla 10 coa.lnICI 
the ubn ... remonl enc:Ioeur. and 10 1'l,1 
wtn.dowa. dooR. venlUaUon ',llema. Willi 
panetr.11ona. and cdlinp and fIoora In the 
woril ...... Cn&y duct lape or clear pilltltlc: 
la~ .aould be UM(I10 _I the cdaa ollhe 
pl...uc aDd 10 .. al lAY hoi .. 10 the plaa.llc 
endntur.. Polyetbylene plllile aheclllni (".&aft 

be purcblled In rolla up 10 1~ 1.:.1 In widlh 
IIIId up 10 100 I .... la Ie"llh-

HEPA-Filtned ,,_ A HEPA.fillcntd 
"KUUGI la aMftllailor dewne the worit 
...... 1\« the .,batoe hu baea t'CIftOYed.. 
Such "lQIIItrII .... dnlped Ia be ued with a 
HEPA (I I Ish EIIIdencr PwtIc:uIaa. AII'I filter, 
whlda la capable 01 remollinll8.87 pet'Cllftl or 
the aabes.oe pcartic.IoI ,,-.he .ur. VtUicNa 
11_ lad CIlpadlloe ol HEPA VIC'UIWI a ... 
a\"lll'bIe. Cae lIIIIIulllCNnr. NilIIlk of 
.a.-ic:L Inc:.. ., ptOciUCoel u.. tnadela lhMt 
"'!\II In ca.,.al, &0. ~ .. noa. 10 17 
plb. (- flaure F-l J. All allhae tnadela 
.... pof1Ibk aad aU ,,-.,. Ioaa hoMe capabla 
ol....dl.lac ou • ..ol-lbe-wa=-- audJ u 
.,... above CII1Iac "lee. pipet. lie. 
~ AJr i'Utl'OliOlf SyMtA A pan,bl. 

_UlaUOa .y .... 1& IMCIMNIY to enat. a 
.... ttw s--w widtla the IoIbatoe 
IWIIWIftl eedoewa. s.ch 1III1a. .... equIpped 
wid! , I(EPA Rller and a ... ~ 10 
nhaat and dau the air InaIcM 1M encloaue 
belen axbelllU", II 10 the oulsi4e ol the 
..a.o.n. (s.. JI\pft V-11_ S,... .... 
a"allab&e 1l'0III .."...,.a maouladU'IIf'L OM MppI_. MJao.Trap.lIIC..· baa two 
_tilacloa ..ua. lket ,..,. In capacilyl ...... 
too cab6c INt par 1IiauC. (aNI .. 1.700 
~ Acc:ord1aa 10 the -.factuw'. 
Ulcmll .... A.Gcro-Trap • .uta rua.rputkJee 
01 CU takroa .. at. wttla .. cma.cy 01 
... ~ 1ha nanabar aDd captc:lty 01 
-'ta reqwired 10 vaalilata aa ondoawre 
deop.ad oa the No 01 the ..... 10 be, 
-wa'-cl. 
.~.tno4e_. c;W 

.......,.."'-_~ e. 
M btf ....... 

,. 
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__ ~ c.&.Ios..ua.... c.....i T + '.. -.. ......... N.h 1111. 

"... P-L taPA ..... v_ 

__ ........ c:...-..~c.....i 

Trl ',; r a.c..""~N+.&-. 

,.... F-&. r..uw.!xa-.& V ....... I~ 
wWaHDAf'*r 

WfttintA,.lIla. W'tlJna qeDta 
(aunact.nta'an added to w.ter (wlUcla II 
tbea c:a.I&.d .-nded w ..... ) ad uaacl to I08k 
.. b .. toe-mnt·iaina material.: amandad 
w.tat penatrataa mOre .ffedlvely ibM plain 
water ad permita raon tbotoqh INklna of 
the ubato.-cantainJllI matariala. Wallin, 
the ubatOl-ClOCltaialnc matarial Muca the 
~ 01 nbera that wiU bruit frH and 
~ airbome wbea the aabat_ 
c:oataiAiAc malari.alll baAdled or oth«wiM 

, dUlI&riNd. A abatoa-<:OGtaiAinC _tariall 
IboWd be tborouaiUy IOAk.ad before ramaval 
II atlAlmptad: the dialoditd mallrial ahouId 
fnl apoDIY to the loucli. WclliAlapnle an 
,.a.cralIy p"~red by mWnc 1 to 1 ounca of 
_Itiq apatto S .. Uona at watat. 
a- IypI 01 ~ .-it .. I. relatlvlly 

recialaAtto 8O&IrJns. lilher with pl&iA or 
ameaded waler. 1M won pneUe .. of c:boica 
wlMa woritina with amouta c:onta.iniat 
mallrial an to _It the malarial .. much .. 
pouib!' and then to bAl it for dUpoul 
Lmmedll LeI y dtu rwmov cl. .0 that tha 
malerial hal no tUM 10 city and be JP'OWI'l 
Into UlUlJIcr partlc1n that an raon likaly 10 
Ubanta aUbome .. balto .. 

7-1~ 

In a vary Umlled number ofliluatlou. It 
lUy DOl be poMib'- to Wtit the a.beatae­
coatainlna cnatarial before ramaviae IL 
Ex.mplca 01 auda rare lituatioaa err. (11 
Rcll\Oval o( ubatoe _laria1lroaa a -Uv.­
eladric:a.l boa thet w .. ownpnred wit.b the 
malarial whea the ,.. at the .,.. wu 
apreyed wit.b uba'".......,I·in'nc coaliDc: 
and (%1 reJDOVinc ubea'OHOnt'ininc 
IDau1atioa froaa a Uve 1&aaIa pipe. III bot.b of 
theN litualioaa, the pnIarnci approecll 
would be 10 tuna orr tha electricity or .&auI, 
.... pectiweiy. to permit wet ramavalmethoda 
to be uaed. Hown .... whare removal WOtk 
Dlut be pedGnDed da.riGa -tuna boun. ~ 
wban nonaal opanUoaa CIADCIC be d1tNpced. 
the ubnlOl-ClOCll&lninc _&erial1IWIl be 
removed city. InsmedIate b.alna II tbea the 
only .. th.od of-ia'Pliz!na the u.ou.. 01 
altbonM ubato...-.1oId. 

AiNa SpnJ,..r. A.IrIaM aprAyerI an ued 
to Ipply • ....M.d w.tar to alb. .... 
contailWla ma&ariala. A1riaa aprAy .. allow 
the amended watar to be applied la a IlDe 
IptaY that IIlinimlut the rtIa ... 01 ubeI&oI 
fiben by reduc:illl tha Impact 01 the aprAy OIl 
the _tariaI to be rnaovecl. A.iriaa apnyen 
anlonpaoliwe lAd rudily ava1labl.. 

/'DI'IIIbM ~t'. Uoleta the lite baa 
availab'- • penraaoaal abowc' Iadlity that Ia 
c:ootipoulto the rmwJVal .,..., • pona.bI.a 
.bo ....... y.t.na II 1MC)'t'''ry to penaU . 
employ ... to daaa Ihnu.aIvn .It_ 
IXpoIIIIW to ubnto. lAd ~ remove lAy 
ubntoe coatamiAalioa froca t.Iretr bair aod 
bodIea. TUJoa a Ibo_ prewata -pIo,_ 
&0. leavinc the wen .,.. wit.b ubatoe OIl 
thcit dacha lAd thu.Ir pra-aa the aptMd 01 
ubatoe c:oal.&laiAatba to It'M& 0IIUida the 
aabatoe removal .,.... Tb.Ia -.ww llao 
proMC:ta _ban of the f-we. at ubastoe 
WoRen fro. poeaWI4 upolUft 10 uba&oa. 
Showcn abouId be AIppI.\ecl. witJa W&nll wa \.ar 
aod • ciRin. A aha_ wat. tUttalioa ')"I&IOl 
to lUI ... ubntoe 6ban troathe ~ 

watat II l'KOIIUDaIded. PonabIe abower UAlta 
an rudily available. lnapeaaiv .. aoci , .. , 
to iAatall ad lrIAaport. 

RMpitolDn. E.mpIoyaa lavalvad III 
ubntoe ramoval pnljec:ta alaould be provided 
wit.b applOpriata NIOSH .. pprovad 
rapUalorL Salecaioa o( the appropriata 
rapirator ahauJd be buadon the 
coocmtratloa 01 ubalol ribera ill the wunt 
.,... If the COGc:IIAtratioa at ubalol fibln II 
IUIkooW1l. acpIoy ... abould be provided 
with rapirllOrI that will provide protcc:tklll 
.pi.aIt the bJaba& COIICIGtratioa 01 ubaaa. 
Iibcra !.bat caa reuoaably be a~ to 
uiIl la the worit are.. For _t work withia 
IA aodoeuta. ampIey_ ahould _u ball­
ns.u.Ir. d.uaJ.filtar c:anridata rapirlton. 
Dlapoaab1e lace mulL reapltalorl (doal-I 
~ DO( be uaad ~ protad empIoyen rroaa 
~ to ubaLoa fLb.ta. 

DirpoeobW c,nnIlJ.I. EmpIo)'MIlllvalvad 
III ubatoe removal aperatioaa Ihould be 
pttMded wlt.b diapoaeb'-~ 
aw..n. that an equippecl wi&la It.ed aod 
foot CO\'II'I. Suda cov..n. an. typically 
made 01. 'l)wL' na.. ~ baa a dppet 
float lAd alutlc wrlale lAd Wln. 

s.;,n. OMlLGb.!.. Wore wen bqI.aa. • 
l&&ppIy atlipa 10 dawn:.ate the anlraAOl to 
the wcxir. arM tbouId be obteiAed. SlFa .... 
available that hava tha word.Ina r-.quirwd by 
the flAal OSHA. It&OdatL Tba requlnd Iabala 
an alao CDIII.IISIfCiaIy .. ailable .. pnM-Oa 
labala lAd pn-priAtad oe the 6-cIUI 
polyethyt.ne ptaltic baa- UNCI to d1apoM 01 
aabalo",cllcUlininl w ... _1Irial. 

~ llw Wori.Nwal 
~Uoa for CIIlUtnIdinc aqatlve­

JI"MUl"I ~ IhoW.l bqUa wit.b the 
raaoval 01 alIl11Ov&b1a ob;Ic:ta froca the work 

• "'-iGa ollaoda _ _ cW 
~"'-_~ 1 __ 

"" ddlew"~ 
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lrel. e.l-. deU .. chlln. ruse. Ind lIabt 
r. .. lurea. 10 enau,... thallhn« Objecll do nol 
becoml conlaminaled wilh ubnloe. When 
movabll object. a,... conlamlnaled at .... 
lu.apeded 01 b.inc conllmlnaled. Ihey .houId 
1M vacuumed wilh a HEPA vacuwn.nd 
deaMd wilh amended walar. unl ... 1hcy are 
made of mallri.1 th.1 will b. damqed b, the 
WIUU\t a .. nt: wlPInt wllh pl. In w.lar II 
reoocnmand ia IboN ca ... whaN amcndN 
walef will daaaqe lhe object. &.fo ... th. 
.. bntot ~II wotil besina. obfacta Ibil 
ClMO' b. removed from the work are. 
ilhauld b. c:o..,....ct wtth. ~mil-Ihic:k 
polYlthyleM pl .. t1c .'-Ilna thalia NC\Iftly 
laped with duct tapa Of' plaatlc I.pa 10 
ac:hl ..... an aJr-u,ht Mal II'04&Ild tha objec:L 

Cotuuvctilll 1M EncJOMIIW 
W1Ma all obJect. blva ftlbar been ftlllOyed 

trona the work are. or CO¥a'Id wiLlI pla.lJc:. 
III paMlnlkx\a 01 the floor. wall .. and celliac 
ahoWd be ... Ied willi 6-IIIU pol,lthylene 
plaallc and tapa 10 prnwnl .irborne ,abellat 
tro.n nc:aplnc lalo .,.. .. oalaide the worfl 
.,.... of fronIlodainIla cncka &rOUDd the 
penelnliona. ~lntloaa thaI NqIIlre 
... Iloc .,..Iypir-Uy focuad _""1l.ledric:a1 
c:ooduU .. Ielapftone .;,..., lad w,lw aupply 
and dreia pipa. A Uuif. enlruce to be uMd 
for accaa and ....... 10 the worfl ..... ahouId 
be .. Iected. and aU other doon and wiDclow. 
IbouJd be ... Itd wllh tape or be CU¥enId 
willi HUI polyethylene plude abaell ... and 
MC1II'IIiy taped. Conrlna wtodow. and 
wmeceMUJ doan willi alayw 01 
poIyelllyIeM before CGftriq LIla walla 
orowidn • aecond Iar- of prolectioa and 

va ttma ID IDaIalIaUoa becallM It Nducee 
be RWIIber 01 .... tbet ...... be cut lAd 

tapad. All otW aunacn auc::Ia .. euppart 
columna. ...... pipe&. and other aun.c:.. 
Ihould alao b. cowered wiLlI poI~y'­
ptaille ~ and taped before the waUa 
the_I ... .,.. ~, C09-.d wttlt 
"-",,-" 

Nexl a tIWa Iar- 01 .. , adbeIive IboUd 
be .. red a" the lop 01 aU walla 
IIIrI'OUndJac LIla eu.1oeed work .,..., doea to 
!be w.J1..cetUat 1A1.nace. and alar- ol 
poIyetlarieDa pIa.tic IheaUnc Iboulel be IhICk 
to &hie edbeod •• and tapad. 11M entire ID.Nde 
aunec. oI.U wall ..... .,.. covwred IA tWa 
__ • aad LIla abeeUac cwu &be walla II 
ataad.d ICNM tbI Coor.,... uUlII ..... 

Ia the ceol.,. 01 the .,... .. whaw It ta taped 10 
foma alina!.layar of malerial ancutnc lhe 
In II,... roora txU1l' fot lhe ceillne- A final 
layar of pllllk .hHliac I. thea 1.1d aCI'aM 
\he pllllic-co¥ered noot.,... and up the 
walla 10 • I.val 01 z IHI Of eo: chlliayer 
ptovida a NCIOCId protKti" Iayar 01 pl •• de 
IhHtJAc MW the ftoor. twIaicIl caa th_ be 
rwcnoved aad dJ.poaed oI •• lIlr .ttar 1M" 
ubnloe-containina .. 1ari&llIIat.... • 
dropped 10 the ftoor bel b..- ba..-d aad 
rwDOYed. 

Bllildin,"Hnil'" Fodliu. 
Pva .... ph Ul oIlbI IInaI ataAdatd 

Bandal .. thalatnplo,en bawolnd Ia 
.,bet'at _yal, demollUoa. Of rwaontJoa 
operallone prMide Iheir _plo,.... with 
b)'llene fadliU. 10 be UMd 10 "-lamlAala 
.lbntoe-axpoaecl worbra. IqUlplMllt. and 
clotblna bafon NCb IIDpSoJe.laa" LIla 

REFERENCE ALE 

-t ...... n... "-t.l.mLDatloa fac:lllliea 
c:onaill ol: 

III A dlla ch.nce ~ 
(ZI A abower. and 
(31 AD equipmenl 1'00II\. 
Th. daa cha",. roocn it an ..... In whida 

employ ... remov. lhelr .u.et dOlhn .nd 
doll tftelr ... ",relGN lid dl.poaabl. 
proCecl1ve cloc.bl"" Th. d .. a roo. .houlel 
haft IIoob OQ the wall ot be equipped wlda 
locken fot the .ton .. of worken' clothlnl 
ucI penonaI utkI ... Exln clilpoaabl • 
c:ovwraJla .nd 1o_1a CID .Iao 1M IICIftClIIl 1M 
daa c:hup rooaa,. 

The u.o- .hould be CIOnIIpoua wllh bolh 
1M cI ... and dirty chu .. ~ (_ Fiaure 
'-31 and abouId be UMd by .U -un 
Ieavlna the warfl ..... TM abowar ,bouId 
.Iao be lINd 10 cI.an ubntoe-contaaaiAaled 
equlpcDetll and .. 11Ii.la. aucb •• the 
outaidea 01 ubnlCMl w .. l. IMp and haAd 
toolt UMd Ia tb.I .. mowal ptOCIH&. 

__ r:rA -..w.... w .... " • I ~(IJIA,.....W.....,. 

"... ..... 0..-., Y'-.t r.-... ... ..,..., ..... 

work ..... 1Ddoewe. Two ..,.. oll4all 
poIJwtJlJ\eDe p&a.da --tine tbat .,. DOt 
tape4la11tbar rn. , cbah&e la, Of benier 
batweea tIM equ.Ipmaat rooaa aM the work 
..... ud batweea LIla ___ aa4 .... daaa 
c:Iaa.IIf' rooa (-.... ,~). 
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CONSTRUCTION STANDARDS 

enclueure. Whenever po ... il.le. Ihe ... u-Iuol 
&bouJd be removed .. nd pl .. ccd direcdy inlo 
b .... lor di,polal rather Itwo droppinlllM 
mal.ri.1 10 the Rour and picking up .. II ullb. 
malen .. 1 wheR the remov .. 1 i. campl"le. If .. 
"""ilieanl .mounl or lime .laplO. belween 
the lim. Ihllilhe InUlerial il removt=d lind the 
lime II ia balied. Ihe .. be.IO. malerial il 
lilcly 10 dry oul aad lIenentle a.bulGe-laden 
du.el wheR II i. dialUlbed by people woriUna 
WilNA the .~olUl'L Any 1I11lMt.loeo 

cualallunaled .uppliH .nd equipmenl IhIII 
CAMOI be dec.oalamiAalecllhould be 
ill.poNd o( in pr.-Iabel.d b.op; i"'ma III th1a 
CAlell'lry includ. plutJc 1hHtJaa, diapoeab1e 
worit clotbina. Nlpinlor c:at1ridaa. &ad 
C&lR~ns.i.Mled wubi waler. 

A cbccltlill i. ODe olIUIIIOII.aec:UV. 
lIIelhoda or ena&&rilll ad.qual. lutv.uJ&a,ce 01 
th. inlqrily or the ubulOl re/DOVa! 
eacloeute. Sucb • checldiat .. Ibo_ ID ~ 
F-4. P111inc out the cbeckJiIlal the ",ooln, -• 

Asbestos Reaoval, RenOVAtion, and 
De.olition Checklist 

Date: Loc~tlon: 

Supervisor Project. 

5-212 
31:3116.25 

of....ch .hulla which ubeelOl CU\Gval i.e 
baina per{onacd wiU .. rve 10 doc:umaIt thAI 
aU th. DKilaaary pntCalllioaa will be lak.eca 
durina th ••• be.lO. removal worit. 11wI 
c.becJdiel COCllaina Ill"," (or ~ that: 

• The work an •• a.CJOeW.e le COGlplel~ 
• The aqallvl-9ftUUl'l 'flllal" in 

opuatioA: 
• Nec:naa.ry Iip\I aad labell 1ft lINd: 

Work Area (sq. ft.) 

I. Work site barrier 
Ploor covered 

Walls covered 
Area ventilation ott 
All edges sealed 
Penetrations sealed 
Entry curtains 

II. Negative Air Pre.sure 
HEPA Vac Ventilation syat •• ____ __ 

III. Signs 

Constant operation 
Negative pressur~ achieved 

Work Area entrAnce 
Saga labeled 

I~. Work Practice. 
Reaoved aat~rial proaptly ~qQed 
~terlal worked wet 
KEPA vacuua used " 
No saoking 
No eating. drinking 
Work area cleaned after co.pletioD 
Personn~l d~cont~.1n~t.d each 

dep~rture 

v. Protective Equip.ent 
Disposable clothinq u •• d one t1 .. 
Proper NIOSH-approv~d respirators 

VII. Sbowers 

7-t~ 

On site 
FUnctioning 
Soap ~nd towels 
Used by ~ll personnel 

Fiqur. P-&. Checklist 

Yea No 

-

-

--

-

(lee. 1DU1. .,'1 I *« fJ 

111 
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31 :3116.26 

• Appropri.'e work p,..ctlc:.e •• ,.. u.ed: 
• Nec.n •• ry protective elolhlns .nd 
uipmenl I,.. UHd: .nd 

Approprl.,. dec:onlaminlilion proc:edW'e' 
,.. betna (oIJo-.d.. 

C/t:Gllilllt tit. Wonk it," 

A(Ift' .11 o( th ... bc.lo.-conlainin. 
me ,erial i. removed and .baaed.. th. mil ... 
work .,... ahouJd be el •• ned unlilili. "" of 
all vl.ibla •• be.,o. duaL Alleurfacee (roat 
which a.bnloa h •• *" ,..InOVect .hou.Id be 
eleeDed by wi,. bn&thi." thaeurfaCH" HEIIA 
UCliUlDInf Ih .... urllc:.e .. and wtpilll them 
wllb ameadcd waIft'o The lnaide oIth. platlle 

Inclo.W"tI .bouJd b. vacuul'DCd with. HEPA 
vacuum and WII wtped Wlllllhc,. I. DO 

vi.ible du •• 10 lb. mclOlUI"L P.rtia&!ar 
.... nlion .howd be liven 10 IIhIl horizonlal 
.urlaCH .uch •• pipe ... lectrical c:onduil .. 
liahe.. and .upport I ... cka (ot drop oeUInp. 
All .1ICh twiaUl ebould be free 01 "iatb&e 
dual before the OMI a.lr ~ ...... 
collecled.. 

AddJlional MmpUIII eboulcl be cond\II:tecJ 
wid. tIM eacloaW'e .rCar tIM cl .. map 01.,.. 
work ..... !au beea cacnpl.,ed. 
APPl'Olllmalely (Ollf .rn Maapl_1houJcl be 
collecled fot .eek 5000 Iq\W'II feet of 
.nc:IoMte ...... n. ancIo.uN IhoWd DOt be 

REFERENCE FILE 

cllamantlad una... the final IaIIIplu .bow 
aabnloa conoealr-.Uon.e o( I ... th.n the flnaJ 
.taDdatd°. action laveL EPA recoaualada 
Ih., • clearance level olo.ot 1/ cc be add.ved 
belon cle.nup it c.one1d.,.d conapl.c .. 

A cl ..... nce ch.dd"Cla an elfectl ... 
_tbod olenaurena th.C all .,,".e. .... 
IdeqMlcly cl .. _ and tIM eaclCNUN Ie 
tMdy Co be dIaaarItJed. FIpn '-'leo- • 
cMc:I&Jial th.C ca be uaed chari", eM I1na1 
lapecdoa pia ... 01 ub.Coa abel __ t. 
NeOYaJ. ot NGOY.lloa opendocu. 

final Inspection of Asbestos Re.oval. Renovation. 
and De.olition Projects 

Date: 
Project: 
Location: 
BuilcHng: 

CHECKLIST: 

Residual dust 00: III H2. ~. . liQ. 
a. floor e. Horizontal 
b. Horizontal surfaces 

surfaces f. Pipes -c. Pipes q. Ducts 
d. Ventilation h. Reqiater 

equipment L Li:qhts 

FIELD NOTES: 
Record ~ny probl •• a encount.rvd here. 

~[HAL AIR SAMPLE RESULTS: __________________________________ __ 

p'iqure P-7: Clearance Ch.ckl111~ 

w. 
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CONSTRUCTION STANDARDS 

A"jM..dix. G 10 I t IQI...5&-WoriI. Practic.ee 
and EAP-iq CooIt'oLtl fa. Sc..U-Sc.1.k 
Sbcxt-OwaLl_ A.o..&oe ~v.uo. aAIIi 
"Wa,*--AcUvi~~ 

TIIi. appendix I. ROI maReUlory, In lholl 
c.Rnllnlcllon indu'II")' ~mploren may cAooae 
10 c.omply wilh all o( Ibe requiremenl. of 
D!>t 11\'. final Nle lor occupalionMI npolUre 
10 ... 1..:.108 in Ihe COI\lIn.cllOO indu'lry, 
• lwza..s1. Ilowever, emplCly~n wWtil1l10 be 
e: ..... mplcd lrom Iha requiremenl. of 
poer .. .,. .. ph. (e\lOI .nd IOIZlIilJ(BI o( "a::a.s1 
ahall comply wilb Ihe proviaiOlU ollhia 
"ppundix when pcr{ormiaa .1N1l-lCIIle, abut!­
durl.llion renovllliun or lNinleRIU\U 
a&:II\'ili".. 05llA .nlicipoeln lbal employen 
in Ihe al&.'ClriCIIL CIIrpenlry, "'Iilily. plwnbin,. 
IIl1d Inl.,ior conalnlclion lnldet lIIIIy wl~b 10 
M\, .. illhemMlv .. ollhe riMI .llInditrd'. 
elleOlpliona (or .mall-ec.ale, ahot1-dullilion 
n'RO\'lIlion and lIIeinleRAnCe uponlluna. 

Dt-filli/iun of SmG/I~/tI, SlIM-DulO/icID 
Acti"iti .. 

Fur Ih. pllt'pOMl of Ibla appendix. uIIIII­
II:IIle. ahun-dl&l'1llioo RnOvalion and 
RUlinlenance aclivm ...... latka auclIlI" bul 
nol 1i00iled 10: 

• Remonl of athe.IN-COrIIIIWna 
in .. ulialion on pipet: 

- Kernovill of .mall qUMnliliet ol.abnao. 
cllnlail1lnl 1Aa4&Ja!lon on bealM ot .ba,'e 
uilillp: 

-. Rapl.a:cnenl uf IIl1 aalll. .. IUI-COCllllWna 
........ 1 un a \, .. Ivr, 

• lnallllllliion or remonl 01 a IlNlIi MCtioo 
ollll")'wlIll: . 

• lnalall.lion oleleelriCilI conti"';ta Ihrouah 
or prox.imale 10 a.bnl~lainina ' 
"'lIlcnulL 

Evidence In the record ( ... tha Suaunary 
and Explanalion MClion of the ptMIIIhle fot 
pMN8t11ph (I" Melbode 01 Cocnpl1aAce.lot 
'pt!CiflC cilalioAlI augeal. l/wl lba I&M of 
COf1.IUn enainecnna and wont pnctica 
wnlrola ia capable 01 reduciaa employee 
CllpowrH 10 ube.I08 10 lavela below the 
final 'UllId.a.ni'. acUOQ lave! (O,II/cc). 
Sn.nl conlrol. and won: practlceL uaed 
eilh« a1naly ot In CiOGIbtAalioo. cao be 
employed d'lectlvely 10 rcdllCe .. bntoa 
eltpoauta dwina IlIUIliaaainlenance Mnd 
renovalioa Gpua!ioR&. na... Incl~ 

• Wel_lboc1a; 
• R.CDOval melhode 

7-10...... 

-U .. of Clow bq.a 
-Rernov.l oC .00,.. ubeGoe luut..led 

pi p" or 1tNCtW'M 
-U .. 01 CIIIW~QC1o.turee 

• Enclo.ure ol .. be.loa mllerillie land 
• Mllinlenanca prol"'llllL 
TIIi, IIppeadia: d.ecnbc. tbaae controla lind 

wont prllclice. in delaiL 

Prepora/ion o/the AI'IIG &I/lJIW Renuralion Of' 

J./ailllenCJIIU AcJilfili.. ., 

TIle finl 'Iep In ptWpa"", 10 peliClf'lll a 
,_U-lI:IIle •• hon-dW'a1ion aabntue 
renoVillion or mainlanllllca IUk. rea.rdJaa 01 
Ihe abalemenl method tbal will be UMd. I. 
Ihe remonl lrona Ih. work uua of ..u obJect, 
Ih.1 lire movable 10 proted lbaa lrona 
athe.loa conlaminalion. Oblecta thai CIIalWtl 
he removed 1n .... 1 be covered comptellliy _lib 
a 6-mil-lhick polyethylene plaade IbMIIac 
belon lhe 1a.!L bejina. U objecta ball • 
• lnted), been conli&miAaleci. lIMy tbould be 
IhotUUllhly cleaned wilh a Hip Eaidacq 
Plu1lculale Air (lLEPAJ niland VIIQIUID ot be 
wei wiped btolore they an reCDOved from LIM 
wont lrea Ul complea.l, eocaaed Ia abe 
plulH:. 

$-212 
31 :3116.27 

or renowaUon olM'n.l ion Mnd Will ina alieni. 
.hould 1M I&a.ed conlinWilly throuahoullhe 
waR pen(l(j Iu In.ure Ih.1 Iny dry ube.IO .. 
cunlaWal malAlri.1 upoNd iA lb. COW'M of 
Ihe wori I. wei .nd rem.aIN wei UtlLlI flOal 
lliapo6llL 

Rr.mo"Q/ 0/ SnroJl Amount 01 Mbatoe­
CoiIllJinill, MotKiaJ. 

Sevena1 _1Iwda can be lINd to relllO". 
ImIIU IlnaCIWJl1 01 aabe.loe-c:onlainina 
rnalerial. durina IO\.aU-acal .. lhott-dunUoa 
renovaUoa ot _inl .... oce Iub. 11M .. 
locIude the 11M of aJove bell. lhe removal 01 
aA enliA .. b..lo.covered pipe or 'INCIIIt'&, 
and 11M conalnlCtioo of IIIw-andc»IIrH. Thl 
procedura th41 eillploy.n Ia ... at I&N lor ~= 
alllacM opualioNi II they _iah to I"ail 
IhelNdVl' ollbe final rW.', I ... plioa.a are 
dftait-d In lhe lollow,", MCIIOAL 

C/o"e&z6f 
AI cU.c"8Md 10 the Swnmuy and 

E.'\pWu.Uoa aecUoa alth. ptUlIIbIe lor 
.,.,.. .... ph IJ). Wethod.a 01 Cotapliaaee. 
evid.eDca Ia lIM ~ iodice .. thai the UN of 
ala'" ba,a to acIoee tba -tr. .,.. d"",,, 
.... I4r.ak ahorI-duratioo ... 1A1eGUC:a ot 
reaovalioa IIdlwtu.. will rMUJl 10 etnploY" 
IlCpOIIIIWI to ullnlOilhal are belowlbe 
flnal,I&adwd'. adioa level ol ca.l (Joc. TbJI 
appea.dUL paovIQa reqw-ta lot Po" .. 
bq proc:.dur. 18 be followed by enaployUl 
wiaIUac IQ ..,al1 &be.Nlv .. ollhe .t.aadatd'a 
.xeaaptioaa lor MCb .cd"'U- OSllA !au 
det-"'ed tbal .. _ ollbae proc:edwa 
will rcducIlbe I .. U-~Ied _.,.ra .. 
(TWA, npOIUI'Nof.aplofMelavolftd Ia 
th.. -tr. opera .... to LewIa below lbe 
acUoa level and .U th&&I ptoYide • dqrM ol 
acapIoy ... prvqclic equiwalaat 10 tbat 
pevvlded by CO!IIplIIDQP _ilb all ~ ot 
abe flAIl! NJ.. 

Clove Boa IMlGltJtiDA. CIo.,. baas .... 
Ippnu.lm.I.llly to-iacIt-wide Ii-. ..... i.ndt­
Ioac hap filled w(~.,.. da.roqh wlUda the 
work c:aa be p«f~ ( ... FIaww C-l(A,). 
Whota properly ~ ud t&Md. that 
penaalt worUn 10 I'IIpoI1a c:axap&e"', IMaIad 
lroaa tbe ubeatoe .aaIiIrial.-cnoec( ot 
nplAced \.ukie Ibe b4 Clove bats caa dau 
pevvide .lIuiblle...wIy tut.aUIId;aocI 
qllk:klr ci1aIIIaatied leaporuJ ... U -tr. 
.,..a ~ Olalla Weal lot IQ)llhca'e 
uUatOi reQonUoa ot,..la'-IDQP JoW. 
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1::,.h:n .. l~ Ily c.lu.1 cnnl .. .:1 .Iunn!' 1,,1un: 
_IInll:nan ... • up,.r.lli"n~ _ 
·u(.h .a pr.nnanl!nl II,': .. (UI !hl·l,fe .,f II .. ! 
.;.Iinlll enclolurc Ihuulu III: huih ,.r lIe\v 

.:unslracllun mOllllri .. la 0111.1 ~huuld I"' iln,loIcl 
",-"", .... nl .. nJ air""!,,, EnclUIUn: ..... 11 .. ahuultl 
he, n •.• de ur 10nll\lr.·:lOrl·GNUVC IIeJo,nls. 
bwon! • ..,.Ih ap.ne jninll. nr IYp.um buunlj 
h •• \'inlllapt:J ~.ma. The underi)',"" .1~lulY 
nUl.1 be: .II,lc 10 au!'ptlrt Ihe ..,e.!Chl"f Ihf! 
tnclnsun:. 1S.1lp.:lld~-d cr.i1in", wtlh !;a;c1 in 
1"'nt'la do nul pNvidt Mirliwhl cm:I .. ,utl"1 Mnd 
Ihnnld nnl be uaed III .nclu,e Ilnu;llIrt!1I 
CU\'''rl'd ..,ilh .. lho!.lu.-r.&Jnltlininll m~II'f'i .. I •• 1 
"II julnll bel",ecn Ihe ",,,11. lind ... dlinl! of 
Ihl! tndo,ulY shnuld bt! CJIull.rd II) "revenl 
Ihe csr.,.pe of lla~ll," fi!H:I'I. Ouri~ the 
in.I"II .. lion nr endo.ures. 1001. thQlllte ulC'd 
( .. uch u Jnll .. nr n\'clloula,.hould be 
Ilquipped .... Ih HEPA·(jJlered YeQlum .. 
nerUtft cunllniclinlilhe enclo-ure. 1111 
eleclnc.&1 canduili. lel"phone line .. hICWI",'I1 

li",,'a. and pipes in lhe IIlYa 10 be andiMW 
.hould be IIMIwed 10 eMlIIG IhIIl Ihe enc:ICllure 
"'ill nol have 10 be ~pened 1.ler ror rouline 
IK etnef'JIGnt:y _inl.Mnce. Ir .1ICb lipl' or 
OIMr 8Cluipmtnl CIIAnOI be movoed III a MW 
10000Iiun rnr 10000alic rellaana. or if IDUvi", 
IIlem wiU dialum lbe lI.bcralue-amlMinilll 
moilen .. l .. ntCDOV.1 rether Ihan enc:kltllllG or 
Ihr I • .nc.lu.·cunlalnina IriIIlcriala ia the 
.ppropri.le .conl,ulmetbod 10 l1li& 

AlClilllcnuflf'l: Pn'lllUm 
An .. bestua lMinten.lnGC proap'llm 11111.1 1M. 

inili .. ltd in aU racililiel IhoIl have .. bella. 
Qmlliiniftl malcrilil •• Such a ptoIflllll ~Id 

llde: 
• Developmenl or an InvenlOtY or 1111 

lu.<ORlaininl! mal Crill II in the rllwlly: 
• Pwriodk: oamination or 1111 ubc-Ilc»o 

containi"ll maleriala 10 delcel delMiontian: 
• Wrill.m proa=d\U'el rIK handll"" aabt!aIOll 

m .. leriell dUlint Ih. perCtltlMnce uf .mall· 
.calf!. thCKl-Guralinn mainl~liacc.nd 
n:novll'itlft IIcliviliea: 

• Wnllea pnteedUlU rM •• bellae 
d"poaMl: lind -' 

• Written pt"OQIdUlU rur d .. lina wilh 
a.helloe-relilled etnel"llCnci ... 

Meruben or 11M buildina·' mllin ... ~nce 
enWnecrin. a .. rr ,electrichuu. healina/illt . 
wndlli.lftlnll maineel'l. plumbere, elc.1 who 
may be requUoed 10 ,",ndle liabr.alo .. 
conllllni"" mtlierilll" ,hCluld boIlnaincod In ..,re 
proc.dur .... Such tr.inin. aboclld Include at a 
minlmuan: 

• Information ..... rdin. Iypd or ubalae 
.nd itt v.rioue Ulft lind fonna: 

• Inrorm.llon on Ihe lMallh efTect. 
uloci.led wilb .. tM!.lae e!\ptHure: 

• o..acriplionl or tbe proper IDlllhod. 01 
hllndUn ... bctloe-conlaininll m.leNIa: and 

• Inronnalion on lhe u .. tlr HEPA­
equipped dUilI cartrid8e ~iOltory And Olher 
penonal prolection dllri", mainlenllnce 
aCII\·illn. 

Prohibllttd AcUlliuH 
'Ole IrainiRII proaram rIK Ihe mUa!I"MRCe 

rn8\R~", IlafT ahould deacrib. method. or 
h .. nJlinl a.bctIOloCOn .. inina matcrillia .. 
well .1 roulln. mllinlmance aclivilin Ihlll 
.,.. prohlbiled when ulMatOa-alnlalnlac 

alenal. are involved. fIK lump". 
IIlnlm..,ce .I.fr emplaYH •• ho\&kl be 

oe!NCl.d: 

• ..... uI lu dnll huk. In dbc.lu~·cunillininli 
II1"I,·n.1I.: 

• ,\iJl 1(1 h .. njf ",I.,nl. or pi"III' .... lin 
IlmClure. r:uver,," ..,ilh a.Iw".,.·c:unl .. ininil 
m.,len.,II: 

• .\·u( Iu IMnd ~,bttl'na-c"nhcini"ll n,.." 
lilr.: 

• .vUI Iu dlimlill'! 1I1bc:'IOIIo('..I1nlotininq 
","It.'fI:''' ..,hlle movina rumill,re or u'hr~ 
uhjccla: • 

• .V'/I In inll.U curt"ln,. drllpc''' ur 
di\'iJcra in IUch • way Ih.llhey ctlllMlLe 
flabrsln,·conIHininl mlllr.rillla: 

• .-.:", lu dual noon, cciliRlla. moldin"" tiC' 
IIlher surr.ce. in .u1w..lot-«:IJnlllmlll"lr.d 
en\'ironmenll wilh • dry bru.h or l"'I:f!P wilh 
u dry broom: 

• Not '" u .. lin ordinary V41:Uunl 10 dC!lI:1 
up ... b...:.1I' -conl.ininll debri.: 

• .'.~.~ I'emove 1:l!llinlllilt:' heiuw 
.. ..:....co.o('.onlliiniR4 maleri:.l .. ",jlh",,1 
wClirinN lhe proper IWjJitlIUIl' prolet:lilln, 
de.rina tha llrea or 01 h. pevple. and ' 
o~ .. rvina a,bello, rmaawal ",a. Ie di .... _1 

, procedura; 
• NOI to remova venlillidon 1)'11_ m ..... 

dJy: .. nd 
• .Vol 10 alwlr.e ventit.lioa 1)'Ilem mle,.. 

~ H to I 1m 51 811_la_ 
TecbakallAl_tioa r. A.a-c-. NQQo 
Maadatary 

L Sub..l"acr. IdmllfialiUll 
A. Sub.I.ncr. u .... belcoa .. I.lbe n.1IMI or II 

c1u .. or malP'ftium-ailic:a" minet'.I. tlull 
occur in fibra\&l roma. M1net111a !hilI ere 
Included in Ihia IIJ'OUP .,. c:hryaalUe. 
c:roodulila. ,mo.ile. whopbyllile ubnlocl. 
lremolile ubetloe..nd IICllnalile ubestoe. 

B. .... bctlua. tremolile. anthu~yl1it.a. aDd 
v.tinolile .... uaect in lbe IMQUrllCllIte 01 
helil-reai.lanl dothi"Ro aul_dve bNke ud 
clUlch IininRlo .nd II ""riet, or bWldiIta 
IMlerilila incJudina noor IU ... rouO", rail .. 
CIoilinllilea. ubelloa-cemcnt pipe.nd thfIot. 
.nd fire-millanl drywGIL Albntoe. 
lremulila. Ilnlhophyllilc ud IICliooUte ere 
..... pteMnl ia pipe lind boUer insut.t1oa 
InIIlerilll .. and Ia apre yed·Oft lnlltariala 
10000led UCI beama, in crawlapaca. aDd 
belween"'lIlIa. 

C. 'The polenlill' ror aa liabe.IOH»nwinlfti 
pruductto rele ... lItealho.b1c nbera depttft&Ja 
on ita dejI'H ur rrillbilily. Friable _lIoa lhIIt 
the maleri.1 Cln be cnwbled wilh !laud 
pres"'"' and i. thr.nofore likely 10 emil fibera. 
The nbroua • nurry Ipnlylld-on maleriula 
UII!c.I for finrproufioa. In'lIlldlon. IK IOUnd 
p(UUfina "" cunlidcred tcJ be mabie. 1I1k! 
lhey nI:.dlly r..leoa ... Irborne nbert Ir 
di.lwUed. MIII.,illla auc:h at ¥lDyl-.. abcrato. 
nour lilt nt raofiol rella UII COfIIid.ed 
nClnrrillblc and pn_Uy do nol CIII.lI .irbomoa 
fibc,. unleu aubjectf!d 10 .. nrlilll nt aMWinc 
operallona. Aabetloa-cecnenl pipe CIt abect 
ca n elllil lIirbome fibere If the na.;ot.ritdt l1l'i 

011 Of ... wed. IK Ir they .,.. bt-oUn d&&rina 
dcmcIlilionoperallOQ&. 

O. l'enniuilJl. expcMW'C Kapoaun 10 
airborne aabalOlo IreaIotIla. lillibopftyllit.a. 
.nd IIclinolile Cibctl'l may not .JtONCi eu . 
fibm pet' Q1bic and ... l .... 01 air (eu rl eel 
alienated 0_ the ~ wwtut.,. 
IL ..... llb liu.ud 0.1. 

A. ~oa. lremolila. IlQlbopftyWI .. ANI 
IIctlnulil. caQ C&UH diublina rnplralort 

REFERENCE FILE 

dilk!uc: ;tnd \·3110u. Iypto' o( CllnrA'1 ir ,h'l 
£ibr.I •. In: inh.led. Inh.hnll Uf in""'hn,, hi ... ", 
rrunt ".'III:omilllllc:d c1olhin" ur ,Loin r..an 1Iiso 
frlull in Ihr:1e "ileUlel. Thll I)·mplom. IIr 
Ihe'''' di ......... aener .. lly dll nol "jJ\W!IU for zo 
or mure ),,..re .. fltr inililll tlIpttture. 

D. r.JCpu.llre 10 .alw.IOs. tremolil •• 
anlhuph~1Iile .. nd .. clinolilt: h.a '-n .h_n 
I" c:.eUI>tl lun" CIIn.~,. mnnlhclio-. .nd 
cOInt:l!' or Ihe lIumMch .nd cilion. 
Mcsolheliumu i. iI rllre CIInc:cr or lhe Ihin 
membntnll linin. or the ch ... 1 end IIbdocnen. 
Sympluma II( meaulhulioma incilide .... ort_ 
uf h,."Ih. p.lin in Ihe ..,.UI or Ihl! che.t. .ndl 
or IIbdumNJ pain. 

lit. Rr.apintlllC"l .nd Pl'QI~'Cliv. ClolhinM 

A. RllajJirelon: YIlU are required 10 "'t:1Ir • 
rnpintlnr ",Ilea perCunailll ... ka Ih.1 relult 
ID Q.bf!wloa. IrellMllile • • nlhophyllile lind 
Iclinollie e'lpuaw'll Ih.1 exceed. Ihe 
permlaib&e npoeure Ilmil (PEL) or Q.1 C/g:. 
'J'1MM condiliona cen occur while your 
emploJ ... II iD lhe prac.ne or inlllllUna 
anaiRl!flrina c:oatroilio reduce .. beal ..... 
trnwIlI .. an!hophyUllt .nd ac:tlnoli .. 
uptJaUl'Cl, or ",here enainearina contmll ant 
not re4lible 10 reduce aabalo .. IrelllOUltl. 
anthophyllile and actinolil. expoalltl!. Ai,. 
pwiryi"l rnpireloR equipped with e hiP- . 
.rJ\c:Ieftcr ptIIlicu ..... air (HEPAI ruler ClQ be 
vecd ",haw airborne ... bf!wlua. IrelllOUle. 
.athophyW .. and .ctiDulile fiber -
concenIrellonl do DOl UCIICd Z C/a::. 
odterwi ... lIit-tupplled.. pcMitive-preMUl'l. (uU 
rac:eptec;e rap(relon n&a( be uaed. 
Ot.poaIIble n:spirelon .. dual -.u 11M not 
penuJllfId 10 be uaed rO(' aabaaoa. tmnolhC!. 
anthophylllie ~ actlAalil. -.xL F. 
efTedivc ptQlcl1aa. rapraloR mllM III your 
recA and bud lIIuctY. YCIoII_pIoref Ie 
required 10 cooduci fil lata when )'011 a,. 
flret ...ap.d • raplretol and neI)' • moatha ' 
thefMCler. RapinlltX'Ilhwld not bot 
Iooeented IK rell10Yad La worit IiIUolIiUlu 
when! lhelt UM II reqlAire4. 

B. PNtctdlva Ootbini; lou .,.. required to 
WHr prailldl\'l dothl"lll won: ...... when 
......,.. tremuUta. anthothylltla. and 
actinolite IIbrtr tnnCentreliou uc.d lhe 
pena!alible ."poIIII'Ililllil t PEL) or Q.1 C/ a: to 
prnmt C:lIJnluainellon 01 1M akin. Where 
pnMcli'lle c1uthiac Ia raquind. yocar _p&oy. 
\II~t pnMde you ..nIb cMlApt'lMftl .. 
Un\f!u YOil lire wocitlajI OG .1.,. aabnloe, 
~ ... ulbopnylUla. aad ,c:tiAoIUe 
...-,v.I.~iUun ~ yocar etII~ 
~ • ..., pr<Mde • ca.,... taIIII and 
eepe.relelockera rIK yocar .tre.t dcxba end 
c:oalallliIWlad woR clothn. IlYou .,.. 
wooo", on a ..,. ubaloa. Inmoille. 
e.athnpft)'Uila. and IICtlnollle ~ ... or 
deCDohlioa ptQjecI. end where ilil rnaible 10 
do to. ylNf', "'Player lllual ~ a de .. 
rune. ibuwf!t'. tJ.Dd ~..,pj ..... ioQ ~ 

CQIII~ to the ~ an&. wt.. -"lac 
the ~ _ you JIMI8(_1 

COGI .. aaiAIIlad dothiac before pnI=-iIac to 
the ahaWIll'. II the abow.r II ao( "~Ito 
the -tat ...... yoc& lDuaI vacwu:a lOW 
dothiDa Wore ~ 10 chaaee the 
_ &nd thaw .... To prnent ~ nben 
Ia QOCIla111lnalcd cha. __ aM aha .... 
IMwe yPUt' rapinlor on anlU )'OlIN" 1M 
~ and eftion' the dell! ~ 

('lee. 1 t2t..M, Afl P' ..... 

I1t 



CONSTRUCTION ST ANOAAOS 

IV. 0Up0.al Prcaced ...... &tid ct.aAup 

A. Wa.t .. lhat are..-.t.d by IN'OOUI" 
wb.arw .. be.loa, 1I'auo1l&e. IAtAopbyUIta. &Ad 
.cW1Ollta i. pre .. nt induct.: 

1. Emply .. belloe. 1ramOUta, udaophyWI" 
and Icl1AAllle lhippiq coalalnetl. 

1. Proc:ue wa.laI.udl .. CUllin ... 
Irtm.Ininp. ot "'eacl malariaJa. 

2. ~ wuc.lraaa .wMplaa 01 
vac;uutAi .... 
~ AlbuIOl ftreprooflq OIInau1.dq 

.. &eria11ha1 Ie ... moved fro. buildl .... 
L A.Ibe.lOI<oAlaiaina buildina ptOducU 

removed dllrinc buiJdIna raov.I1on CII' 
deaobli.oc. 

&. Coalam1Aated cUpoMb&a pro&acI1ve 
cIolhina-

a. Empty lhipptna baas CUI be naUeaad 
I&Dd« uhauat hoode &Ad packed iAlO aittiahl 
c:onllliAul rOl dlapoaaL Empty ab.Ippiq 
dn&au are cWIicu.It 10 claaa &ad Ihould be 
Ma.&ed. • 

C. V lCUIUll lop ot d.Iapowbla papu rut .. 
ahould not be c1aaoad. but ahou1d be Ipreyad 
wtdl • fiDe WII« Iftiat &ad pIacad IDIO • 
labaled w .. 1a coaWDar. 

D. PrOCIM wuw and boe· .. k"pl"l w •• I. 
IlaouId be wetlad widl WI'" CII' I aU_tun 01 
walll'lAd MlliaclaAt prior fa pachlfAllll 
diapo6abJ. coalainal'L 

It. A.bettc»<oalaiAlnl _1aiaJ that I. 
... _ved froa buildinp auat be dlapo.wtd 01 
La lalk·IJaht 6-aUI thiclr. p1&adc bqa, ptallie' 

·Uned cardboatd conlaWers, 01 pWljc·\ined 
mal III conlaJuatL Tbuc waa&a, wNcb are 
relllOvad wbila WIt. ahould be ... Iad iA 
COQWnua belOIt they dry OUI La IILiAim.bIa 
the tela ... or .. bulo-. ItetDOlJtc. 
IAthophyUh .. lAd actIDoI.ila fibcta duriAc 
baAdl1nc-
V. AcceM 10 lDIonD.1Uoa 

A. £ada rUt. your _ployer II required 10 
Inr_ you of Iha iAlonD.lUon coaluiAed III 
lhle .c.odwt! lAd app.nd.icea lot ut-to&. ID 
addllion. your aapIoyu muat wlnict you In 
Lha proper wGrit practicn rlK b.udlin. 
IIbcalcM·CClIll.ininc I'IUIlIIriala. lAd lhe 
cunwc& I&lol 01 prolactin aqwpmcat. 

B. YOUI' _ploYII' Ie raq&&ired 10 ct.lennJM 
wIMlbet )'041 .... bane.ltpOMd 10 cabcalo-. 
You ot YOGt raprlMGlativa hal Ih' rilhl 10 
obMrft IftIploy" IMIlW'lmenli &ad Iu 
rec:onf the raWla obl&iAed. Your I"'ploylt' II 
rwql&1rad 10 Wonn you or fOUl' Illpoture • ..M. 
II you .... upoaed lbovi thl pennialibh, 
UmIC, ... ot ahl Ie rwqWncl 10 Inr_ you 01 
the acdoa.Ilbal .... beina lakan III reduce 
yOUI' upoeun 10 within Iha pclTOililbla Um1L 

C. YOUI' employer Ie raq&&ired 10 keep 
rec:orde or yOUI' Illpoaurea lAd IDIdlcaI 
IlWDiDatLao.&. The .... poeure record. mUll 
be kapt rot II lalll Ih.irty 130) YI ..... M.dlcal 
rec:orde mUll be kepI rOl' the period 01 rout 
amploy_1 plll.l tbitty l301 ya ..... 

D. Your IIDploylt' Ie ...qWred 10 NI .... 
your .xpc»<&la and medic.a1 recotd4IlO your 
pbyaician 01' de.ipalad repnrMntali"a &lpOft 
yov wrilla4 raq __ t. 

~lx I .. § lil. U Hdkel 
iun.w-mC~-~ 
n.-ou&e. ~yw.... ...ct Acdecli'a 
No.H·ecWo«y 
L Ilou~ 01 &oily 

la.ba1aUoa i,qutioc. 

7-1O-.e 

U. ToUc:.oIOO' 

Clinical .wid4nce ot riI. adYWM .tract. 
lllOC1.ted wilh iApOlW'llo uOaloc. 
Il'elDolil .. IAdaopbylUte, IDd acdAolila, &. 
preHnl in th. r_ otMvatU wa1l<anduclad 
.pldamio!o&lcalltudl .. 01 ~I1ouUr 
upoNd wOIUrI, ramil), coaLlCIa ol woftwa, 
.nd penonl IiYlq __ aebutaa. 1I'IIIIoolIte, 
anthophyllite, lAd ac:IiDoIlII aainN. TbeM 
lIud1 .. have ahowa a da8AI .. ueodadoll 
belWHQ CllpolutlllO aebM.~~a.. 
I&ntb.yWI .. lAd """'0I11a aDd _ 
InctellMd inc1daaca olllAal CIIM*. pIaun1 
IU\d perilOneal ...",IMllacu. aucnKa&adAal 
ClIneat'. lAd ubulolie. ~ JaIl« Ie • 
diMblLaa fibtollc Iuac dIa.aM lhat Ie calaNd 
only by "POlute 10 .. batot. Bapaaww 1.0 
IIu...O" Il'elllollta, IlItbophyWIa, ud 
actinolit. h •• aleo beao auodalad wltJa III 
incraued int:ideAca 01 nopb •• al" kidDey, 
...,.npaJ. ptwynaeal" lAd buccal caviar 
CIAGII'L AI with ot\Mr boWl! duoAic: 
occupational diaeua, d.i.aecN auodaLed 
wiLlI .abe'lo-. 1mDOIJr.. IlI~YWIa, ud 
actinolila aeaasJly appea.ra aboul ZO )'MIl 
roUClwLaa the r.,... 0CQII1'ICICI 0I1llp01W'C 
Tb.,.. .,.. GO boWl! KWe aaKU uaoda&MI 
wilh .. potute 10 ubeaaoa. ItemGU!a" 
anlhopl&yllil" ud actinoltla, 

Epldamioloaic.a1atudia lDd1c.ata thaI the 
ria or lune c:aocer IUIIGAC upoMd wen.,. 
who amok. d ..... na Ie ,reedy iAaMMd 
O\"lt !he ril" or luaa CIACU IlQOQI DOQ­

axpuMd ImOIwa ot upoMd MOI_k ... 
'I'beM .IudI .. 'UlljClt lhal casaatloa of 
amokiq will red&IC8 the rl.ek of luaa CaACa' 
for. penoa IXpoaed 10 ubct.&aa. Il'eIDol1L1. 
IALhophylULI. and actiooUw tM&t will not 
reJ.w:o i I 10 the 11liioi Javel of ri&k .. that 
walllllfot an npoNd woRM wbo b&a 
\Y\"Ir amoUd. 

UL Sip IAIl Symp«oaaa of !&~tad 
Diaft .. 

Thl .iane lAd IymptoaIa of luaa CIIACIIS' or 
al.lIOinlllllnll cancw iAduc..ci lay .xpoaww 
10 II Wcsw.. tl'IGIoUIila. IAtbopbylllLl. !&Ad 
.c:lilllJlil. are nol IIIliqlM. ualP( thaI " cb ... 
X·rlY or IA upoMd pelWlt with Iuoa c.aacer 
may abow plwtal p1aq ...... pIawa1 
ulciflClli04. ot pIeureJ flbtoal&. SYIDPloaaa 
ch&l"lC\eriedc of ~Uocaa Ioctudl 
ahotuwII of btHth. paiA La lbe walle of the 
elMll, ~ a~ pa.In. MeaotbaUocu b.u 
I much loaau Lataacy period COGIlpIrec.l with 
IIUlI: ullClr (-to Yllra VVlUI 1~ y..,..~ 
and _lCMbaUocna Ie I ...... ron IQOq 1Ik.6llf 10 
be rllUl\d -oa.a wGrit ... wbo Wlta Iltta 
upoNd La ubaloe al IA outr .... 
Mc6olh.lloma it alway. ratal 

A.We.IOAl. II pu1moo.ary ~ caUMd by 
Ih. acc:umwaUOG or .. bea,OI fibcn iA the 
11Ulp. S)'IIlptoma Iodude ahonDMa 01 br.&1h. 
~ina. rltiaua. lAd Yap r..uaaa 01 
.iduaa. Whco th. fitxoei. w~ 
abottnna of br .. lh OCCW'S nea .1 reat. The 
ciiAp!1&a 01 ube.IOAla Ie bued _ • ~ 
IIr up.HUI'IlO ubftto&. the pr---. 01 
~eritUa AdWlotic chana-. end­
\napv'a1Ocy aacIr.1 .. (.-alaI. lAd other c1iAkaI 
( .. turn 01 ribroaiat IlIAC d.i.aeue. P\eu.rs1 
plaqUd .od thk:haill4 .... obMrved ua x­
ray. wu.. durioc the Mrly etata 01 the 
dl_ .... AltuLOela Ie ol'- • pnlCnN.iVI 

cUM ..... VIII in!be.becnai 01 cooll .. ..d 
~ d~ uu.. .ppe.are 10 be I hIcbly 
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individu.aUud c:h..r .. C1en-1ic.1a .. ".,.. ClINt., 

d.J.oth mey be uUMd by .... piratoty at 

c..rdl4C r.dute. 

IV. SutY.iJl.nc:a acwf Pravandv. 
Ccaald.e ... uoaa 

N DOled lbow, upoeute 10 a.bellCN, 
1nImo1itc. uthopbylllta. and IClinoIII. baa 
beca liAUd 10 Ion increaMd riak 01111"1 
UGC«. maaoUMllo ...... troiot..un.1 
ClACar. aad ubalOllllADOCII oc:cupatloAaUr 
upoeed -un. Adequal. ac:naoina ..... 
10 datll'llLiM all acploy"'. palaGtial 1M 
clava10ptna Mrioua c:htoaic dl .. • ... 1IAC.b .. 
I CIIACIt. Cram upoeure 10 ubaato-. 
1renIolitc. lIJILhophylUtc. and KtiooIita do nut 
preMD1ly CxilL t Illwever, IOIIWI lea'" 
patt.ic:lWuty cbeel X_y. and pulmon.ry 
ru.ndloa Ic.", .. y iDdiula 1"-1 aG anploy .. 
\wi b.aa ovll'UpCMad 10 ubeaaoa. Irea&c.lLiIa. 
anthophyllil" lAd ad1ooIit .. iAcrI&aiGc.Jaia ot 
bet riak. 01 devaWpiq upoeura related 
c:htoaic dlMlu .... It ia laportaol rot 11M 
phyeic:id 10 bec:oGa luaiLiat wilJa &be 
op,:ntiAt coadilloa. 10 wbida oca&patlocud 
upoaura La ..oe.co-. IrUIolIIa, 
aQLhophyU11a, aad ..cUaollc. &. Ukaly 10 CICaIt. 
nul Ie poutJcu1ady ~t Ia evaluCiq 
aad.Ic&I lAd wadr. biat.oNa lAd Ia CIOGducIIq 
phy.lc:IIl uacn1aaliona. WbaG III ac:t1v. 
I"'plo,," baa beaG id.eoUf..d .. bavlq beaG 
ovarupoeed fa ubc:atoa. treaoli&e. 
IALho~yllll" &ad ac:lioolU .. aulUlel takaa 
by Ihe employer 10 IUllllnata CIt aUlitate 
further upoaurc abouJd .t.a lower the ri. or 
aetiuua Iona-tana c:.oucqWQCIU. 

The IIJIPIuyar it requ.itwct 10 iAaUt ... a 
awdk.IlJ awvlillwlcl Pf08RGI rOC' .U 
IIIIplo)·_ wbo .... 01' wiU be .. pOIIId 10 
uhcn.loe. lremuli .. anlhophyllil .. and . 
ItCliuulilc III 01' Itlle\4I !be lICtiGO Icv.lIG.l 
fiber pet cubic CP.tI&iawrler oI.irllur 3Q ot 
_ cbI)"1 pet )"-=.., lind rot aU IGIpluyce. 
w\J(litN uaianad 10 .. Ir III acaillin-preUUIW 
.... pirulot. All c~tionl and proc&dYl'H 
IIIUs;t ..... pcr{CII"IIkd by IK u.ndet lbe 
MI~ or. liuGMd phraic:iaa. II a 
n:..-.&hle: lil'lll u4 plllCl, aad .1 DO CDat 10 
lhe toIIIpioyca. .. 
Al~ btoad Wjluda II siVIlS 10 the 

phyaic;iaQ in pretcribina .pacific I"1a 10 be 
iuc1udf.d ID Lha tDUdlc.J .urvtULan.c. pfVll'U'. 
O$HA raqui""I&d~ of lbe 10Uowinc 
d_11l iA IN IUUIIaa '1LIIIn1u1ioA: 

IiI McJlcal .ad "'. hlaloria. with apedal 
amphalil directed 10 .-ruptonaa 01 the 
... ~plnttoty .YII_ c:.atdio¥ .. cwaray ..... 
"ad ~VI tnc:t. \ 

lUI CompI.tIo4 of ~ rapinlocy ell ..... 
queatluaAalta coru..ine414 Appeod1Jl D. 

liiil A phy.ic..J ClWIIMl10a iacludiq a 
chut rocntpnoarllD ani pulDoa.aty runcdoG 
lut Ihssl iac1uc1as mel.,"meai of lba 
.lI'Iplo.· .. •• ron:.rd vila! ... padly lPVc) ud 
rurcad u"""atoty ,,~ .1 __ MCODd 
(FEV.~ 

(i"l My lIibotatoty MOIhet I ... lhal tJa.e 
~ pbyaidaa de-. by eo-.d 
-&al pnctice 10 be 1MCUIoUJ. 

The euapioylt II raqll!nd 10 make the 
ptftCribed Int. Iv.U.bl.eatJalit lAQ.I&a\Iy 10 
u-lUlpIoy_ COVanctllloCln 01,- theA 
.pooa&d if ~by !be ..... ioisoe 
pby.iciaA: &ad ..poa '-lieU- 01 
acployll'tmt. 

(a.a.. 1 aua. '-411 I •• IJ 
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The employer I, ~Wft.d 10 provide the 
phy,ic:iaa wtth th. ro\lawilll inlormallOG: A 
copy of thl' .Iandard and appendicu: a 
deacnpUon or the anploy"·, dull .... they 
rel,l. 10 ,abaloe Cllpoew.; the em,lope', 
rep ... ..,. .. U". &.vII or .. poallre 10 .. bee_ 
IrenIoll ... uthophyllUl, aDd actlnolllc: I 
ducripUon or Iny panon" prolectln and 
.... pi ... ICKY cqlllpcaenllaNd: Ind Wonn.UoCl 
frolll prnioua naedicel .ualnalioN of the 
Iffected 'lIIplOy" Ibet Ie Dol otb.nriM 
av.llable 10 the phr.ld .... WIld", thle 
InrOC'l'U11oa I ... lable 10 the phytldan wOJ 
aid In the ....... tioG 01 the _plope'. heelth 
In ... laUoa 10 e .. lped dllU .. and filMu 10 
_at ptnOn8I pnllac1J". eqlllpmanl, " 
requ.ind. 

The naploy ... reqlllnd to oblaJa a 
wrillaD oplaion rtoal the IJWDlnInc phylldu 
coalaiDlnc 11M """' .. of 11M -.dk:al 
uamiAalJoa: 11M pbpklan'. opfnlaa .. 10 
wtMcbar 11M .ap&cr,..a baa any dNded 
...dlcaI candlUGU thaI would place 11M 
llIlPlope It u lDaNMd'rlak 01 upoaun­
ralat..t dIMuc: ... , ncG!!!~ 
llm1IaUonl oa 11M _pIope or oa Ibe ... of 
pe.-..J pnllacU.1 eqIIipmellt ead I 
......... 11bal 1M naplope baa beea 
laf~ by 1M pIa)'86daa 01 11M raul .. 01 

the IDCdIcal aaminalioa and 01..., aMdlca.\ 
c:ondlUcma ... Ieled 10 ub..coc. a-lIt .. 
,nlhopbrllll .. and ecUaoll .. IlIpCMUn thet 
requite fv.rthet uplenclloQ or trectaMnt. nu. 
wriUn oplnloG 1111181 not ..... 11 apedftc 
ftn~ or cIiapoaee lllll'aiaa.d 10 IXpOIUN 
10 .. bee_ lrlaaoll ...... lbopbyW ... ead 
ec:UnoUIe, cDei I c:opJ 01 11M opla&oa ..... be 
pnlrided 10 the 1fJ'ec:tad ecp&a,... 

" 
............... " I . ........ '-'*­,,1; ,. 
8ec. 
UK.l00 II-.d proC.edIaa. 
1nuOI Rearm. ~ 
1 ... 102 J:)o'I lAd t_ ~ 
lnuN RecIU'&&or7 PI'OCwlcm 

1.I .. H V~ 
1.IUU ~rtIIoIy ~ 

lnl.1CK Wetr beHa, WeUDee. aDd S­
JVdL 

1,.,101 Wetr lilt&. 
lauOl W~~ .. ....,. .... 

RefERENCE ALE 

1tX.101 DeCnWonl eoP' ....... CO tbJI ... 
~ 

IlhLl.. Hai ~ 
(a) EDqrto,eea work1Dc III &reM 

wben there .. .. po.Iible d&acv of 
bead 1DJW7 from ~ or tram f&ll· 
lac or flYtn. obJed,a, or troaa elec:tricU 
Ihock aDd burDa. ab&ll be pro~ bJ' 
proe.ecUve helmet&. 

(b) BeImeC.I for the proteeUoQ of 
empIo,... ..... 1.ID.,.ct aDd peoet.n.. 
uaa of f~ &Del fl7IIlc obJecq Ih&ll 
meet the ~ contalDed III 
AmericaD KatioDAl St.aDd&rda m.ca. 
Wte. 7.I8,1-1NI. 8&teq RequiraDl:D&a 
for IDdLLltrtal BMd ProWIcdoa.. 

(e) BelmeC.I for the bad prot«tlon 
of emp1Gre- expoeed to b1dl vottace 
elec:tI1ca1 abock aDd burDa IhaU meet 
the IP8CifIcatJoDa cont&1Ded ID Amen­
C&D KaUoaaI 8t-ndardI 1DKl~ce. 
Zll.S-lrJ1. 

lUlU.' .....,,.... ..... 
(tJ Wbenftr It .. DOt feuIbJe Co 

ndQce the DOWe lnela or dQratSaa fII. 
~ &0 thaee IP8CIIIed III Tabla 
0.20 ....... bIa HoA.M ~ III 

.-: 

( ... 1a&..A. ~p I n Ib I] 

HI 
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TOXIC SUBSTANCES 

,1.10.1001 ASBESTOS. TREMOLJn" 
AHTHQfIHYWTE. AHa AcnHOUTE. 
ISec. 1910.1001 revised by 51 FR 22133. 
June 20. 19861 

(al SCoJpe and applicati()n. (1) Thi. 
le':lion applie. 10 aU occuplttional 
ell.plJMU:'1!J to .. be.loll. tremolit •• 
ilnUtlJphyllile. and actinnlitp.. in all 
induslrll!. covered by the Occupaaiol1l1l 
5.l(eIY lind He.i1th Act, except n. 
pl'uviu.,\J in parMgraph (1)(2) of thi. 
~cJiun. 

11) Thi. secliun doe, not Ipply to 
con.'ruclton work I. defmed in 29 CJ-'R 
1910.1!(b).IElI;posure to L,be.tO" 
llemolile. Inthophyllite. and IClinolite 
in construcliun work i. covered by 29 
CFR1~26.S8.r 

(bl Definiti"n~ "Action I~vel" meln. 
In airborne concentration of l.be.tO" 
lremulile. Inthophyllite. actinolite. or a 
combination of the.e mineral •• 010.1 
fibllr p.r cubic centimet!:r (I/Ct:) of air 
c:.alcul"ted a. an eight (8t-bour time­
weishted averlSa. 

"A.be.tol" include. chry.otile. 
Imu.Ue. aocidolia.. nmolite a.be.tO&, 
anthophyllite ube.to .. Ictinolite 
alJ.eSlu" and Iny 01 thesa minerala that 
h"vlt been chemically nated and/or 
altered. 

""oi.tant Secretary" mean. the 
AliiSlant Seaetary 01 Labor (or 
OccupalioMI Salety and H.alth. U.s. 
Department 01 Labor. or dd.ipee. . 

"AUlhorized persoIl" means any 
penon authorized by the employer and 
requlrwd by work dutJH to be pteSeS1t in 
regulated area .. 

"Diret:tur" I1l.eIM the Dinc:tor 01 tha 
Nillionallnatitute lor Occupational 
SMlety and Health. US Department of 
Health and Human Service .. or 
d~iSllee. 

"Employee upo.ure" mellll that 
exposure to airbome ubntO&, ltelROlite. 
anthophyllite. acUnolla.. or a 
combination of the .. minenl. u..t 
would occur U tb4t employ .. weN nol 
u.ins l'II.plratory protective equipmenL 

"Fiber" ..... 11.1 a particular. 10nD 01 
ubeito .. tremolite. anthopbyUite. or 
IIclinolite. 5 micrometera or lonaar. with 
a lanath-to-diameter ntio or at Ie ... ~ to 
1. 

"High .. mciency particulate air 
(HEPA) filter" meena a filter capable or 
lrllPpillll and I'IItaiN", • t I.a.t QQ.87 
pereent 010.3 microlMtar diameler 
mun~diaperM .,.mel ... 

··R .. ~u:aled arel" meaRS an .. re:a 
e&lilblillh-=d by the employer 10 
demarelAte .re .. where sirbome 
cnncenlr.liona 01 ubeato .. tnmolile. 
anlhophyllit •• aClinIJlite. or .. 
combin:Alion 01 the .. minerlll, exceed. 
or C.J:t rel&olnlAbly be ex.,ecled 10 
e . .:ceed. lhe permillibl.e,po.uN lir:1it. 

·-rccmolile. anthoph)'Uile. or 
actinolite·' meant the non-a.be.lO. fum 
o( thas. alin"ral .. and any 01 the.e 
mln.rIIl .. that hava been chemically 
treilled and/or altered. 

(c) Permi$$ibl. ellpo$ww limit (PEL). 
The employer .hllll enaUl'll that DO 

employe a it .xposed to In airborne 
concentration of a.be.tOl. Ir'emolite. 
anthophyllite. actinolit .. or a 
combination of the .. millenia In ncese 
010.2 fiber per cubic centimeter 01 .ir a. 
an eidht (8)-hour tJ.aut..weighted ."era;e 
(TWA) a. determined by the method 
prescribed in Appendix A of thi. 
section. or by an equivalent method 

(d) E.YptMUIW monitodng.-{t) 
CiJneral. (I) Determinationa 01 employ •• 
expo.UlW th&ll be made bam breathing 
zone air IImpl •• that are rep ..... nt.t1v. 
oC the 8-hour 1W A or each amployee. 

(ii) Repraantativ. 8-bour TWA 
employee e.,pos",," .haD be dellmnlned 
on the bui. of 01U! or more IImpl .. 
repreaenlinl Cull-ab.ift expoaure. for 
each shifllur eada employ .. La .aeb Job 
clalliftcatlOQ III eada wodt ..... 

(%) Initial 1IJ000illJl'inB. (I) Eacb 
employer wbo baa a workplace or work 
operatioa coverad by thia .teDdard. 
except u provided lor ill panppba 
(d)(%)(ii) .Dd (d)(%)(Ui) of thia aactJon. 
.haU perlGnll init1&llDOllitortna of 
employ ... who ..... or may raaaonably 
~ expecr.d to be axpoeed to alrbolU 
concentratiOlLl at or above the ac:doa 
lllveL 

(ii) Where the employer ha. 
monitored alter December ZIQ, till, ad 
the moDitorina .. tiafia aU other 
requ.iremuta 01 thia aec:doa, tIM 
empluyer may I'IIly OQ .ucla earlier 
IDOIIitorins reaulte to .. aJa" tIM 
requiremlllta or parqrapb (d)(l)(l) of 
thia aaction. 

(Ui) Where the employer .... nllad 
upotl objective data that demonatnt .. 
that I.bettae. tnmalita. antbopbyWt .. 
actlnolite. or a camblllatioD of thae 
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minual. ia not capabla 01 beiq 
Nleaaed In airborne concentration. ae or 
above the action levelundlr the 
upacted conditioo. 01 procellilla. uae., 
or handlina. then no 1ni~1 monilorina Ie 
required. 

(3) k/()nitorinllll'«lullncy (JHlriodic 
monilDrinaJ and pallenu. Alter tbe 
initial det.mUnation. required by 
Fuagraph (d)(2)(i) 01 uu. .. cU"n, 
.. mpIG •• IIaU be or .u&:h lrequ.ncy and 
paUllrn I. to rept ... nt with relllOnllllla 
accuracy the level. or expo.ure 01 lbe 
employeeL In no cate IlhaU aamplina be 
lit iDterval. areatar than .ilL mOlllha for 
employee. WhOM expo.urea may 
,..lIlOnably be loreaaca 10 exceed the 
acti"nlenL 

(-I) Claal". in moniturul/l fre.,uency. 
If lither the initial or the periodic 
moDitorina required by Pllraantpha (d)(%1 
and (dJ(3) of t.hia aec&ion .tlllistiCltUy 
Indicat .. IbMt employee expo.urea IU'I 
below the actiC/n leveL the employer 
may diacoctUlua the Nonitorina for 
thoM employ ... who .. axpoaurea are 
I'IIprea.lRa.d by .1Icia mDnitori .... 

(5) AddiliontJ/ lIIonitoring. 
Norwithatandiq the provi.iOlLl 01 
parqrapha (d)(2)(u) and (d)(4) or thit 
lIeCIioa. the employ.r .ball iaatitute the 
expoaure moDitoriq required under 
parasrapha (d)(l)(i) and (d)(3) 01 thia 
aectioa WMnaver lbere hal beea • 
chanae ill the prodllClion. ptOCaII. 
c:ontrol equiplllmt. peraoanal or work 
practicaa IbMt may reaWt ill new or 
additioaa1 expoeura above tbe adlOll 
lavel or when the employer baa an, 
re.1OA to IUlpect that a chan. may 
mult La new or additioDMlexpcNW'U 
above the actiOlllaveL 

(6) M.thod 0/ monitonn,. (I) All 
aampla teIwa to .. liay th. moDitorina 
requiremeAta of paraarapb (d) aball be 
panaaalaampl .. c:olIected foUowiq the. 
proc:.duru .pac:Uiecl ill AppendilL A-

(U) All aempl .. takea to IMtla" the 
IDODiloriat requinmallta of .,.,.paph 
(d) ab.all be evaluated uaiaa tIM OSHA 
Ref'ereace Method (ORM) .pec:iJlacI La 
Appaadlx A of thia aectioa. or III 
aquiva.J.ot CXMIIIUq .. tbod. 

(IU) If ... equivaJaat ... thod to tba 
ORM it wed. the employer aba1l eaaure 
that the .. thad meeta the roUowiDc 
cria.ria: 

(lee. 1'10.1001(d)(1J(1M)) 
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(A) Replicate expo. ute dlAla uNd to 
ntabli.h equivalency are coUecled in 
.id .. by-.ide field and laboratory 
companIOns; and 

(8) The companlOD lndicale. that QO% 
of the lample. collecled ia the ra",e o.s 
to 2.0 time. the permi .. ible limit have an 
aa;uracy raDie of plUoi or miDu. 25 
percent of the ORM re.wt. with a 95'-' 
confidence level .. demonalnled by I 
.1II1i1lically valid protocol; and 

(e) The equivaleDI method i. 
documented and the re.wta of the 
comparilOD leatina are maiotainecL 

(iv) To .. tWy the moaitoriaa 
requiremeota of paragraph (d) of chi. 
~ctiOD. employers mllIl UoIe Ihe reawta 
of monilorina analy.i. performed by 
Iabaratariu wbich have instiluted 
qUAlity UlUl'&Dca programa thaI iDcJude 
tha elementa .. pteacribed in AppeDdix 
A. 

(1) Employee notification of 
monilol'ingl'eSult •. (i) The employer 
Iball. _'ithln 15 workin, day. lifter tU 
receipl of th. re.ulta oC any mODloriaa 
performed under the staDdani. notlCy the 
Mfi'.:cted emplOyee. of the .. re.ult. ia 
wrili", either individullUy or by 
pollina oC .... ulta in aD appmpriale 
localioo that iI acce .. ible 10 aHeclMd 
emplo)·." 

(ii) The written nolificatioD required 
by paragraph (d)(1)(i) oC Ihia MCtioa 
.haU contaio the corrective 
Iction beiDa tak.en by the employer to 
reduce employ .. expoaure to or below 
the PEL. wh4arever moDitorina multa 
lndicald lhat the PEL had been 
ea.ceeded. 

(el R4watlJd AIIIG£-(1) 
&ltJbli!Jun~L The employer ahalJ 
ntablilb repJaled area. wherever 
aitbonwt concentratiou of I.be.loa. 
tremolite. anthophyllite. eclinolile, or I 
combination of tha .. minerala .,. ia 
exca .. of the pennia.lble expo.ure limit 
prncribed 10 parlaraph (c) of thi. 
MCtion. . 

(2) JJ.marcation. Reawaled area. 
.hall be denuarcaled fmm Ibe real of the 
workplace in any maMer that miDimlua 
the number of persona wbo will be 
expoaed 10 .. be.to •• tramoille. 
anthopbyWtr. or actinolite. 

(3} Acce ... ACUI. to rqulated are .. 
.hall be limited 10 aUlhorized penoaa or 
to penoaa authorized by the Act or 
reaullllloaa iuued pursuant therelo. 

(4/ Pro~i:lion o{ lfI6piralofW. Each 
pel'lon entering II regul .. led lItea shlAll be 
aupplird with and required 10 UoI8 a 
re'pitlltor •• elected In aCC4rd&Dca with 
paragraph (8)(2) of thi. Mclloa. 

(5) PrahibiteU actillitir .. The employer 
.hall en.uta thaI employ ... do DOt ellt. 
drink. amoke. chew tObaCC4 or Sum. or 
apply cOlllle-tiCi in the fe8uh&tld .,. ... 

(f) Methods 0/ compJianC&--(1) 
Engineerill8 controlJl and wod 
prut:tic:u (i) Thr employer ahMU 
in.titule engineeritta controla Ind work 
practicel to reduce IUld maintain 
employee npo.ure to or below the 
exposure limil pralCribed ia p&ral"'ph 
lc) of thi. section. eaceptlo the ULant 
I~I .uch controla are Dot f.a.ible, 

(ii) Wherever the feuible eaaiDeeriaI 
cor.trol. and work practice. thaI caD be 
lnatituted ... DOt.uIfldentlo reduce 
employee expoaure to or below the 
permi .. ible expoaure limil prelCribed ia 
paragrapb (c) of thia MCtioa, the 
empluyer .baU 11M them to reduce 
employee axpo,ure to the low .. tlev.ls 
echievable by the .. cootrol. and aba1l 
.upplemeal them by the UoI8 of 
respiralory protectioa that c:ampU .. 
wilb the requiremeDla of paraanaph ~I 
of thi' &aclion. 

(iii) For the CollowlDa openliou. 
wherev.r Cea.ible eoaiDeerina coalrola 
and work practice. thaI caD be 
In.tlluled IAre nol .WfJc:i.a1 10 reduce lbe 
employoe axpo.ure to or below the 
pe:milSible upoaure limit preac:ribed in 
I*ragraph (c) oC thi. aec:tiOR. the 
emrloycr .h .. 11 use Ihem 10 reduce 
emploYH expulurtl 10 or below o.s fiber 
per cubic: cenlimetllr of air (A.an -=ipl­
hour time-weighted aVehle) and .IUAU 
.upplament them by the 11M of any 
cumbinali,m of re'piralory prolection 
thlll complie. with the reqlliNtDenl' DC 
paragraph ls) of thi. aec:lioa. work 
praclicciliad (ealible eaaiDHtiDa 
control. Ihal "'ill reduce employ •• 
axpoeure 10 or below lbe permiaalbla 
expo.ure limil prelCribed In perapph 
(&;) of thi •• ection: Coupliaa cutoff 10 
prial3ry asbe.toe ceraeal pip. 
ml4nuCltctW'ina: .. odina 10 primary and 
secondary a.be.lol cement .heel 
mUDuC"clurina; snndlna In primary and 
secondary friction product 
manuCaclurif1¥; carciioa &lid .pinnlq In 
dry texUle proccue.: &lid piDdln, I61Jd 
... ndina in primary plll.lica 
manufecturina. 

REFERENCE FILE 

(iv) Local eithallIt ventilation. Local 
exhaual venlilation and dUolI collectiun 
Iy.tem. Ihltll be d~li&ned. constructed. 
ulIt .. UecL and &nllintained In accordllnce 
with ,oad practice. IUch e. Iho .. found 
In th. Americlln Nlltiun.l Siandard 
FundAmenlal. Go\'emil1ltbe Delian lind 
Operlltion of Loc.J £,;hauat SYllem .. 
ANSJ ZU-1979. 

(,,) Partlculur lools. All hand-operatcd 
and poweMperlted 1001. which would 
produce or relea .. filM:1'I of asbe.to .. 
Ircmolile. anthophyllile. IIctinolile. or II 
comb~I.iOD of the .. mioerala 10 U to 
e.'tpole employee. 10 levels in exce .. oC 
the UpoaUl8 limit praac:ribed in 
paragraph (c] of tbilaeclion. .uc:h .. '" 
bul aut limited to. .. w .. acorera. 
abra.i\,. whee", .nd d.ri1lc. shall be 
proVided with local exbauat ventilation 
.y.tema "'web comply with parqrapb 
(f}(1)(iv) of thiI aectioo. 

(vi) W.I methoda.lDIofar e. 
practicable. a.bulOl, tremolite. 
anthophyllite, or ecl100Ute aba1l be 
bllDdJed, mixed. applied, removed, cuI. 
acored. or othelwi .. worbd 10 a wet 
.tate .uffic:ieJltlo prevent the emiMloa 
of aitboru fiben 10 II to axpoN 
employ ... to levela in excaa 01 the 
expoawe limit praec:ribed in PIII1lp'aph 
(c) of thiI aecUoD, uolaa the uaelulana 
of the prod~ would be dimlDi.bed 
tharaby. 

(vii) Materiall COIltaiDiDa ubeatoe. 
tremoJi ... Ul~~Wte. or act1AoU .. 
.bM1l nat be ap by 'pn, .. tboda. 

(riU) Partic&&lar producta ud 
OJlll'atiODL No .. be.loe cement, asorlIIr. 
coaUna. pout. pluter. or ainWar 
IlUltarri&J coalalniaa aabato&. lremolile, 
aothopbylUte, or actiAolite aha11 be 
removed from hap. cutoaa, or other 
cool.llia.ara 10 which they ... ahipped. 
withoul beiaa either weneeL or endu.ed. 
or vantilaled 10 .. to prevenl effectively 
the rei .... ofelrboroe fiben of 
.. bealo .. tremoUte. anthopbyWIe, 
actlDOUte, or • conabiaatiola 01 tha .. 
lIlinend. 10 e. to expoM employ .. 10 
I..vllia 10 ex.ce .. of the limit prncribed in 
parlinpb (c) of thiI .. cllon. 

(Ix) Cocnpra ... d air. ComptHMd &1r 
.ball DOt be uaed to NInOV. uiM.toa. 
lremolit •• aalhophy1U1e. or actlnoU:. or 
/DIIteri'" cootawaa ube.to .. lntllOlite, 
anthopbyllite, or actinolite. unJesa the 
comp .... aed eir ia ",ad In coajuac&iOQ 
_ith a YeDtilalioa .y.lem duiped to 
capt\&re the dUit doud en.ted by the 
comoraaed air. 

(Sec. 1'10.10111(1)(11(1111 
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(2) ClJntpllancc pm;;~nt:l. (I) Where Ihe 
FEL i. ul:eed-=d. Ihe elnployer .hall 
elildlJli.h .nd implement II ~rillen 
pCO".,rtlln I:) reduce empluyee exposure 10 
"I bo!lnw Ihe limit by mean. or 
enSineerin& IlnJ wurk praclice conl:ol. 
". re'luired by pa'dgr.ph 10(11 or thiS 
lecticn. .nd by Ille ule or fCspiratury 
prolection where required or Fcrmi:ted 
uDder this leclion. 

(Ii) SUl:h prugrdms IhlAlI bc reviewed 
and updaled ii' ne.::es.a=1· 10 r~f1o!ct 
,ig.r.ifia&nl chanllo!' 1ft Ihl! .. "tu. or Ih. 
employer'. coUlpli4ncI! prograan. 

(iii) Writlo!n progr41J\S .h,,1! be 
.ublllilted upun r<:lfuestlor IIX4lUln;atiou 
.nd coPYlna to.the Alliltilnt Sec:rel.&ry. 
Ihe Director, afrectwd emplo)!:!:. lAnd 
desisnaled employe. repre:Htnl.U,\!"s. 

(iv) The eUlploy~ .h:dl n"t Ud 

el1,plu~·.e roilition aa a medII. of 
complwu:~ with Ihe PEL. 

£al HespiralDr)' pNt«tion-(l) 
G.:n.ra!. The employer IhaU provide 
re.pifllton. and eDlU,. tha' they anr 
w.ed. where rt:quited by lhis MCtion. 
Re'rirahul .haU be UMd in the 
(&)Uowinl cUcwutauces: 

(i) During the interval necesllUl' to 
inat.all or implement reuihle enaineering 
and work precllce contrall: 

(U) Ia work operalioaa. .uch a. 
nWatenance end repair eetiviti ... or 
other activiU .. ror which .nlineeriAJ 
IIlld work practice contra .. are not 
reuible: 

(IU) Ia work .itudon. where leulble 
d~ and work practice contrail 
are DOt yet aufficient to redw.e expoeure 
to or bel, w the expo.ure limit; Ill1d 

liv) IA emeraeacie .. 
(2) &'pirator ,,,/«:liDn. (iJ Where 

re.piratora an required WIder tbia 
Metion. tha employer .haU .. Ieet aud 
provide at DO c:ciat to the employa .. the 
appropriate re'pirator a. specified in 
TMbie 1. The employer thaU .. Ie:ct 
rcsplralorl from amana those jc;intly 
approved as belns acceptable ror 
proltecUon by thoe Mlne s..iety and 
Hltllllh Adm.iDl.lration lMSHA) and by 
the NaUonalln.lituta ror OccllpeUIXI.1 
Silrety and He.ltla (NIOSH) W1doer Iho 
pruvi.ioM 0130 CFR Pan lL 

(iiJ The .mpluyer ahall provide a 
powue&J. Mir-Purlfyi", respirator in lieu 
of 4r:~' n~ative prelSur. nt.piralor 
• pecifiotd ill TaLJle 1 w hf'".var: 

(.\1 All empluyoee chooae. to \aM Ihi. 
IYr" &)( rc'pira,or: and 

(B) Tbi. respinuClr will provide 
adtKIullte protection tQ Iha emplayee. 

T A3L.[ t .-AESl'lflATOAY' F'AOTECTIC»i FOR As­

lIiST-:lS, TAEWOUTE. AHTHOI'ttYWT'E, NoO 

AcliHOl.HE FIOfAS 

~.co •• ccw....wM)l'l ... --.......­... ~, .. ~ ...... 
0I.~1II ...... ,... ... ~--

S-212 
31:8304.3 

til .uch Iransler. illucb I dUrerent 
posHion i. 4v.il.ble. 

(~J llr"pinJl4Jr fit "~slin,l. (i) nle 
er.apl"yut .h.ll en.ure tilat tile rf',pil',uor 
illued to Iht emplo)·r.e uhibill Ihlt I~ast 
pOll,iille rllct!piece leabge and thltt the 
n.'lIpiratur il ritted properly . 

(il) Fnr elac:h emplo;Jet: wellri.lII 
............ 01' ',lIe I . .w-., .... _ nl:gKtlvtI pre""r, rc.pi:1llora. e",,,lo),en 

II~ I ~~I. I8r -.... _I r.q_ 
q ....... Ib;a!l ~rfor:lIl!ither quantit:ui\,e nr 

....... -- .. 101:« I.,.. ............... _ '1!.I,dit:ltive f~ce fit tPo!!t. at the timt= of 
1)01 & 1'Eu. = =---. .....- initial fittin!l alld Itl"luit e\'ery lix 

Mol. __ 0I2IIIIcc 1 Mr'-"'''''''''''' _ munths Iha.relt(ter. The quaUI"li,·t. fit 
1100 I ""&J. :, =- -...- b:slS may be IIsed only for te.linalhe fit 

a. Ar.t ~ ' __ " of hlaif·n\Ol.k relpir.lon when Ihe)' ~re = · -- - permltlad 10 be worn. ~nd .h.U be 
Mol ......... 01 lOll U I. I'.-*-....-.. _ conducted in IcconJ.lnce with .~ppendix 

lie 11000 II PE~ ,... ..... .. ...... C. lbe lesls .hldl be "ted tl) .elect 
Go __ lOIIlI.:r t. = ....,... _ _ rolct!piece. thai provide the requi:ed 

I ... I C'JllII PE\.I- .... _... • ...... p~otl:Ction It. preac:ribed in Tabl" L 
:",:".~ ....::-'" -= (hI Prot«:live WDr! cJDt.'Iin, olld 
.......... _..... e\iil.jJn:enl-(l) Provisiun and ~. II an 
- empluya~ ia upoaed to •• bc.tos. 

...,,,. & '-- ...... I8r ...... __ . tr.:JIoli'~ iUlthophyUlte. actinl)lite. ur II 
~.::::.:=.: = =-:::-.:-:-• 111M combination 01 the .. minerals allove the w.-~ __ ..... _____ ..... _.. PEL. or whllre the poaaibllUy or e)e 
c, J - ,,....... • ImlaUon ewll. the I!mpll)yer shtaU 

(l) Ra:;pirotOf' pragf't1at (I) Where provide at DO COlt to tha employee and 
tespirahJry proldCtlon ia required. the ensure lhat the employee ute. . 
emploYllr .b.u insUtute a .... plr~tor apprcpriate prol8cliva woek dotbinal 
r.IOIJr:IID in IIc:cordaace with 29 CPR and OquipmeDt .ucla ... but DOt lim&lw 
1910.134lb)'ld). (e). and. (I). 10: 

(ii) The employ« abeU permit each (i) Covendla or aimiw IuU-body _ork 
employee who ute. a filter "'SI'&ralGr to dothinS; 
chanaol the filw eleawnta whenever aD (Ii) Clova. head coverins .. aad foot 
inCI'UH in bteiltblnc NlllUDctI is c;Qvcl'iql; IIDIl 
detected and &b.U maintaiD lift adeftuel8 (ill) FaCl abieldl. vented aoaJl!" or 
.uppl) 01 millt elemanta ror thll olhft appropriate protecdve eqWJllllltllt 
pUlpa.e. which comphaa with i 11110.133 ur t!li. 

(iii) Emplo) ... who weer re.piratara Part. 
atwll. be permitted to luve the III &inDva/ IlIId MDrag". (I) l1ut 
regul .. t~ area to wuh their fac:ea I&ftd eml'loyer ahaU enaure that CllDployee. 
reapirator racepiecea wbenever reDlaVe work c:lathinc coDtamirw!ed 
De.:etwrY to preV8llt .kin Irritation with ubatoa. tralDOlil8. anthophyllite. 
euoc:iated with respirator uae. or actiaolite (,Aly In chanae rooDII 

(Iv) No employ .. aball be aulgned to provlded In accordance with puqraph 
1.1.ks requl';na tlw ute of raapiratora if. (l)ll) 01 thie ICC11oa. 
~ .. d upon hie or her lDO.t recent (Ii) Tho employer IhaU aDiUN thet no 
IxaminatioD. an exam1nina phyalciaa employ .. taka. contamiaated work 
dfl'l!rmine. that the empl.Jy .. will be dnthing CNI or tta. chan .. roo .... except 
unablo to functioa DOnneDV warine a U:..l ...... pIo, ... authorized to do 10 for 
I"f!lpiralor. or Ih.t the ..rety or health uI lhe purpoae oIlaunderina. mainl8lL1DCe" 
lite employee or olher employ ... will be or diapouL 
impaired by th. ute oIa ... pilator. Such (WJ ContMaaiaaa.d work dathlai thaD 
<:mploy .. &ban be uaiped to another be placed fUId .tared In doted 
jou or lIiveD tbe OPportunit11o lrunalu c:wUainara which prevent diapenloa of 
1:1 a diff.reDl poeilioa wha .. duli .. be Ihe a.be.toa. tnt_olite. anthophyllit .. 
or .he ia .bla to perlocm with the.... lad aettnnllte oullide abe conlainllt'. 
amplo,." In tbe .. ma I ... phic.ul erea 
au.d with the ae.me MniOrity •• lIlt .... ead (tv) Cont.1aera of coatamin.ted 
roll" nr pay the employe a had IU'1 prWr proaective device. or won: c1ulbi.,. 

[Sec. 1110.1011(111(2)(1wI1 
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which are ,0 be IKken oul of chan!!11 
rooma or the ~orkplGce lor c1eOlninl(. 
maintenance or d,aposlol. at:1I11 bc:ar 
100bcl. in accordllnce ~ith parallraph 
II It 21 of tlu •• ection. 

(ll CJ~anin8 and I'f!pl'aCcnlcnt. (il The 
~anpluyer .hllU clelln. laundo:r. repOilr. or 
repJdCI! prolective clothing and 
cquipment required by thi. pilrilliruph to 
t:1:lInl.in their eliectivllne ••. n,e 
empluyer .h .. u pfo\'ide de:.n prole:clive 
clolhlng and equlpmenl allelill ~&!c1dy 
10 each "fleeted emplnyee. 

(ii) The employe:r shall prohiLil Ihlt 
remo)\'81 of asbeltos. llcmolite. 
anlhor-hyUite. and actinolile fmm 
protectiu c1uthinll and I!quipment by 
LiClwillg ur sh"king. 

(Iii) uundenng of conl.unin.le:d 
cloihina shliU be- Jone so '" to pn:hllli 
the: ~h:"N of airborne fibe,.. of 
1I1IlIesto .. wmoute. IInt!iuphl·Uile. 
aClinolile. or a coDlbination uC these 
rninerldl in exceal Clf the pt!mu::sible 
t:>.polure limit preacribed in purl&grllpb 
(cl of Ihil aecti..,n. 

tiv) Ally employer wbo sive. 
contAJDinated clolhina to IInolber person 
ror laullderillS I~IiJl infuml .uch persun 
of the: requirement in paragrllp" 
rhl(ll(iiil of Ihi' aec:llon to elfc:ctivl'ly 
prevent the releaae or airwrne filM:1"I of 
.. :ohe.tol, tremolile, anthuph}'IliI~. 
.ctinolile. or a combin:.liun of these 
mineral. in e.xceu of Ih~ swrmis:;ible 
ura'''"' UmlL 

(\') The employ!!r Ihall illfurm ony 
pt!l"JOn who laundeR or cleana 
prolective clothing or equipment 
contaminate:d with asbelto .. tremulitc. 
.llihopbyllite, or actinolite, of tbe 
poJenti.!Iy hermrull'IJeet. of expo,ure 
to a.be,to .. ttealoUte. anlhuphyllile. or 
Mctinolite. 

(\'i) ContamlllAted c1othiDI-ahall be 
tran.pol1ed ill •• Ied Ialp.erme.ble b.g .. 
or other cloud. lmp.ermeMble coDtllinen, 
and I.beled ill .ccordan~ with 
parellraph (j) of thi. aeciton. 

(ii HnieM ladlili .. and pIOtticn­
(1) Chanp IODIM. (i) The employer ahaU 
pravide clean cbanp 100m. fClr 
clCplnyeea who work in area. where 
Iha:r .irbome expo.un to a,beatOl, 
tremolile. anthophyllite. actinolite. or :l 
combination of the .. mlnerall la llbove 
the p.emUHible expo.ure limit. 

(ii) The ealployer Ihell enau ... thet 
chanae IOOID1 lira in .ccord .. n~ with 

1 1910.141(e) oC thit part. Ilnd are 
equipped wilh IWO aepllrate lockera Ot 

sloraHe Cllcilities. 10 ~epllrdled .. to 
prevl'nl conillminillion of Ihe empluyec', 
Iwet cl\llhcl from hi. prtllecth'e ~ork 
c1uihins and equipml!nt. 

(21 Shuwen. (i; The empICl}·er .hllli 
ensure thMI employeel who work an 
lire .. whc:re Iheir lIirboma expo.ura I. 
Huo\,e the prrmiNsil:Jle exPOlure limit 
.h:)~~r III Ihl! end of Ih~ "'ork .hUr. 

(iiI The ~ntrluycr shan provide 
shower r"Cililiel ,,·hich comply with 
l1!110.141(di(:1) o( &hi. pari. 

liii) The emrloyer shall enlute thlll 
I!mr1r,)·ee. who lire rrquired tn .hower 
r"'flillunl 10 pilf:lgr4ph (i)(2)(i) of Illi. 
lIeclion rio not Il'a\'~ the work.,I .. .:e 
we .. ring IIny c1ulhinp or equipnulnt worn 
durin: Ihe work shifL 

(3) Wllchl'lJf)lT/$. (i) The employer .h.1l 
pro\idelunchlOOm facililie. fur 
employee. who work in are .. where 
Ih.,it airborne eltposure II above tha 
permissible I!ltpo,ure IimiL 

Iii I The employer ahliU l'na,,", th:lt . 
lunc:hnlClm Cacililie. hllve II pMith e . 
preSlUl'l:. filtered air lupply. lind lire 
readily lIcc.euibla to employee .. 

(iii) The l'mpluyer ahaU en.ure thllt 
emplo}'eel wbu work in area. where 
their lI;rllOme exposure i. oabove the 
~rmilSibltt expo.ure Umit wa~ their 
hand. and face. priOI to __ tina- drinkina 
or arnekina. 

(h I Thlt emplu)·er .ban CDlun tIuot 
empluyeel do not enter lunchroom 
fil~lilil!' with proJective work dothina 
or equipment unleH awfllce abe.toa. 
trcmuilte, anthopbyllite, .nd actinolite 
fiben bave been I1:moved frola the 
c1uthing or equipment by vac:cwrjna or 
olher method Ibllt rernova dUlt without 
cau:tinll the •• beltO" ttemoliie. 
anthophyllite. or uctiawlite to be:colae 
.i:bonw. 

OJ Commlln;CQlion 01 htwJrrJ. to 
eom;lu.t'H ...... 1) Won,ina .iBM- (I) 
Po:.ling. Wllminll,ign. abllU be provided 
and di,pld~ed at each regulMted aree. ID 
addition, wamina .Iana shaU be po.ted 
lit .U IIppruache. to regulated ...... 10 
Ib"t IlIl emFlo)'ee may ... lId the .Ip . 
lind latke necelS.ry protccUve .tepa 
baro ... enterin. the aree. 

(ii) Sip .pecificetiul1l. Th. wamina 
.igna required by panaar.ph (J)(l)(i) or 
thil IOCUOD .hull be.r theloUowiDI 
lnIormation: 

DA:-':CER 
ASD£Sl'OS 

At:ffAENCE fiLe 

CANCER .\:\0 I.U~C; DlSEASF. 
IIAZ/\RU 
AlfmORI7.EO l'ERSONtl:EL ONLY 
P£SPlRATORS At\U PROTEC.."TI\iE 
CLO'!'HI~C 
ARt:: REQUIRED IN nils AREA 

(iiil Where mine",11 in tbe ~ulltl~d 
"reu "re only tremolitot. anthoph)'IIi111 or 
lIeMalile. Ih. I!mplo)·l'r may rcplilce thl! 
term ""lI~IICI'~ with the appn:pri:lle 
minerltloan, .. 

(:) l1o'anllilg labt!I$. (il LalM:linK. 
Waminillabeill II11..a1l be .(fixed 10 .. II 
nlMl milleri"l .. miAcure ••• crap. wII.le. 
dtbris. ilnd olher prouU'1S con!:.;ni"" 
lI/dlllSIO ..... ,.molill!. anlhophyllile. or 
"clinnlile li~rs. :lr 10 Iheir conlMine ..... 

(il) l.I,,*1 ,pc:cifiaUol1l. The Iubt'l. 
shall comply wilh the requireml'ntl or ~ 
CFR 1910.1200(0 oC OSHA'~ HaullJ 
CUlnmunicIIUc;n 'Iandard. aed shull 
int'Jude the C&Jllowins inform:alion: 

U/\.'ZGER 
C(J:\'T AJ~S ASBFSTOS fIBERS 
AVOID CREATINC DUST 
C.J\!'4CF.R AND LUNC DlSFASE 
tlAZARD 

(iii) WhcN' mlne ... 11 to be b,lIeted IU" 

"nlv lremolite. IInthophyllite, or 
.clinulile.lhe emplu,,:r may I1:plac:e thn 
tt:rm "IIIIlIe.tO." with the ."proprillie 
minu:-.. I R.ame. 

(3) Malerial ~(*ty data $htHIlJI. 
FmplCl)'m who are manufacharcn ur 
irupurten of abe.to .. ttemolite. 
IInlhojJb)'llite. or actinolite or •• beatoa. 
trclDCllitc. IInthophyllite. or actionlite 
products Ii"'-II comply with the 
requirem'!nt. resiltdina development of 
tlUtterilll s:Jeay data sheets u .pe:cified 
in 29 CFR lQ10.12OO(a) or OSHA', 
I l6zard CoanmUDica tion .llUldard. 
except al pmvided by paraarapb m(4) uf 
thia wclion. 

(41 lbe provl.iona ror !abe" requlred 
by pur:all'apb lU(l) or for matcrWl IIfet, 
dlllll .beets requinld by para .... pb (j)(3) 
do ant apply .bera: 

(i) AlbnlOil. tremoUte. anthophyllite. • 
or aclinolile nben have been modifit'd 
by a buncling apnt. coatina- binder. or 
olber m.terial provided th.t the 
manuflldurer can demullltnte that 
durirlliiny relllOnably (ofel4Mable use. 

(lee. 1110.10010)(41(1)) 



TOXIC SUBSTANCES 

h.cndlins. ~Ior"jlf'. dispollal. pror.~.:<i'llol. 
or Ir:ul~(lort:>l!on. no airborne 
concenlralion, o( (iller!! oC asheslu ... 
In:mulih:. anlhoph),lIile, aClinolile. !lr II 
(;(1n1olfluliun ollh~'t! min~ruls in c.r..·,,~ 
uf Ihe iI(;lion le\'el will be rel~:ISf'd or 

(iiI Aslle,ln •• Irtlmolile. ilnlhoph~·lIi!r. 
ilc:inulale, or it combinalion of Ihese 
mlOt:n.!. is pre!tenl in iI produel in 
conc~nlralion. 1~lIlhan 0.1". 

(51 E:Zlp/urec infarmation alld 
lraillinl:. (i) The employer Iba!1 iUl(lilul., 
II Irllininll prosram for 311 em~l"YI:a:. 
wllo are uposed lu airborne 
cunCt:nlrllliun. o( a~besloli. tremolile, 
Ilraln(Jphyllile. u('linolile. or II 
eumbillaliol1 uf Ihese mincrili. III or 
alJovc Ihf' ill:lion leul ensure Iheir 
par1icipKlion in Ihtl plogrllm. 

(iill'rilininK lihall be provided prior lu 
or III Ihc lime nf inililll e .. ignmenl .nd 
III h~"lIllInt:u.al!y Ihuedler. 

(iii' The Ir.i:Jins program Ib.U be 
e:.lnduO:led in a manner which the 
tmplo~'ee is able 10 uuderlland. The 
eRlplo~'er shllll enlure Ihat each 
employee il infunned oC Ihe Collowifll: 

(A) The bealth effect aNOdaIad with 
albeltos. tremolite. anthophylUt .. or 
actinolite exPOlun: 

(BI The relarionahJp between Imokiq 
end expolure to elbe,tos. tremoUte. 
anthophyllite. and actiDoUte III 
produciq lW18 cancel: 

(el The quantity. location. manner or 
ue. I'IIle .... aad Itol'llse or abel to .. 
tremolite. anthophylUte. or ectinoUte. 
and the lpecfic aat&&re oC operationl 
which cowd l'II.wt in expoIW1I to 
albelto .. tremolite. anthopbyUile.or 
actinolite: 

(D) The engiaeerinl contra .. and work 
practicel a .. oc:iateci with the 
employee'l job aaaignment 

(E) 11M lpecific procedlU1l. 
implemented to protect employee. Cram 
eXpol&&re to ubetto .. tremolil., 
anthophyllite. or actinolite. IUch II 
appropriate work·practicea. emeraeracy 
• ad clean-up procedlU1l .. and perlOnal 
protective equipment to be uaed: 

(F) The purpoH, propel 11M. and 
Umilaliona oC relpiraton Ind protective 
clothing: 

(el The purpose and a delCription oC 
the medical lurveillince prosram 
required by parasrap~ (1) oC thll lectlon: 

(HI A review of Ihil ltandard. 
incJudins appendic:e .. 

(ivl Acee .. 10 infonnalion Ind 
Ira in inS malerial .. 

(AI The employer ahall make I copy 
of Ihi. Ilandard and ill appendical 
readily available Without COlt 10 aU 
Iffecled employee .. 

(8) The employer IhaU p~vid •• upon 
requel" all maleriall relalias to the 
employee information Ind trainina 
program to the AIIi.lut Secrelily aad 
Ihe Iraining program to the Auiatlnt 
Secrelary and the Diteclor. 

(kl Housekeepin,. (1) Alliurracel 
shall be mainlained aa Cree el . 
praclicable oC accwuulaUuna oC dual. 
and walle containlns a.bnloa, 
tremolile. anthophyllite. or IctiDolitL 

(!!I AU Ipilla and .udden rel.INt or 
mlilerial contlinina atbaltO .. tremolite. 
IInthophyllit., or actinolite aJuill be 
cleaned up II loon II poaaibl •• 

(31 SurCacea contamiaated with 
ube'loa. Il'emolite. anthopbyUite. or 
actinolite ~y not be cleaned by the uae 
of comprelsed air. 

(oi' VIlCUwnlq. HEPA-Rltered 
vllCUumina equipment aba1l be uaed tor 
vac:uwnina. ne equipment ahall be uaed 
and emptied in a manner which 
minimizel the reeDtry of libeitoe. 
Iremolite. anthophyllite. or actiaalite 
inlo the workpiece. 

(5) Sboveling. city Iweepiq ud dry 
clelln-up oC aabealoa, tremolite. 
anthophylUte. or actinolite may be uaeci· 
onJy where vacuumins Ind/or wet 
clliiilnins Ire not Ceaaibl ... 

(8) Waite diapouL Wut .. acrap. 
debri .. baS" conLaiDen. equipmeat. and 
clolhinS CODta.m1nated with Ubeltoe. 
tremolite. anthophyllite. or acdDoUte 
c:onaisned Cor dilpoaal. aba11 be· 
coUected and dilpoeed or in aealec! 
impermeable hap. or other c:loMd. 
impenueableconUUuenL 

(I) MediCtl1 .wwiJlGll4»-{l) 
CttneraJ.-(i} Employ .. c:onred. Th • 
employer lbaU lnIlitute a medlcal 
lurveillaDC8 prosrua CIX IU employ ... 
who .... or wiu be expoaed to Ilrbome 
concentratiana of !lberl oC .. be.toe. 
Il'emolite. anthophyUite. ectinolite. or a 
combination oC the .. minerala It or 
above the acUon leveL 

S-Z12 
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(ii) Examinatian by a plJy.ician. lA) 
The .mployer lhall enlure that aU 
medicel .xamination. Ind proc:ed&&re' 
.... panonned by or under the 
lupervilion oC I llcen.ed phyaldan. ancl 
.haU be proVided without COlt to the 
employee aad ala reelOnabl. Ii:ne end 
place. 

(B) Penolll other than Iicenaed 
phyaiciana. who IdmiN.tet the 
pwmonary function te.lins required by 
thil MCtion. Ihall complete I Iniainl 
COIltH in Ipirometry IpGnlOreci by III 
'pproprilte acedemic or proCellional 
institutioll. 

(2) Prep/aeemllnt .,YaminatiDM. (i) 
BeCore III .mployee il a .. iped to an 
oc:cupaUoa .xpoaad to lirbome 
COllCeJllnllORl 01 libeitoe, tremolite. 
anthophyllite. or actiAolite nbera. .• 
prep!ac:ament IUdlcal eXlminltioa IbaI1 
be providM or .. de available by the 
employer. 

(U) Sucb examillatlon lhalliadude. u 
a aaiaimlUDo • aaed.lcel and work bJalory: 
A complete phyllcaleumlnatlola of Mil 
IYlt ... with emphuil aa the 
respiratory IYltam. tb8 cardiavuc:u1ar 
IYllela and ,","tift Inct; coaapletioa 
oC the _pintory diaeue ataadatdiaed 
queatloaaafre in Appeadix Do Put 1: a 
c:best roentaenoanm (poateriaN.Dterfor 
14X1711lch .. t; puImoaary fuac:tion testl 
to iDclude Corcecl vital cepacity (FVC) 
and farc:ecl expiratory yolwu at 1 
aecoad (FEY •• ): and any adciiliooal 
tuta deemed Ippropriate by tb8 
e .. minin, phyaidan.lnterpretatioll Ind 
c1a .. iflcatioll oC chat roentpaoaruaa 
Ihall be c:oadllCled iD .a:ordance willl 
Appeod1xE. 

(3) Periodic uom inoti04l. (I) Periodic 
medica1 uemjutiOlll aha11 be made 
IVlilabie annually. 
. lill na. IICOpe of the medical 

e .. millllioa aba11 be III caaforaaaace 
with tb8 protocal ntabUahed III 
parapapb (l)(Z)(U). .xcept that the 
Crequency or c:ba\ roentpnaaraal.l ahall 
ba coaduc:ted iA ac:cardance with Table 
2. lAd tb8 abbreviated Ilandardized 
que.t.ionnaite contained iD Appendix Do 
Put 2. Ihal1 be Icl.miniatered to tb8 
employ ... 

[Sec. 1110. 1OG1(1)(l)(ill) 
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(4) Tennination 01 t!mpJoymrnl 
examination •. (i) Th. employer .hlll 
provide, or make available, • 
termination ol employment medical 
examinalion lor any employee who ha. 
been expoaed 10 airborne 
concentration. ol Cibel"l olasbetto., 
tremolile, anthophyllite, actinolite, or a 
combinalion ollhe.e mineral. at or 
.. bove the action level, . 

(ii) 11Ie medical examinltion IbaU be 
In accordance with Ihe requirements 0' 
the periodJc examlnalions Itlpulated iD 
paraarapb (1)(3) ol thlneclioa. and shaU 
be given withia 30 CIllendar day. beCore 
or aCler the dale ol termination oC 
employmenL 

(5) Recent e.I(aminatiolll- No medical 
examination ia required or any 
employee. if adequate record •• how that 
tbe 'employee hal been examined in 
accordance with anv ol the precediac 
parasrapha ((1)(2HI)(4)) wilhln the p .. t 
1 year period. 

(6) InfrmnatiOlI prorided to 1M 
phy.icilJlL n. employer .... 11 provide 
the CoUowina inlonnatlon to the 
."emiDina phy.idaft: 

(i) A copy oC thl •• tandard ud 
Appendica. 0 and F-

(il) A deac:ription ol the .ffected 
employee'. dutl .. aa they nlat. to the 
employee'. expoaura. 

(iii) n. employ .. '. reprelCntaUve 
expo.un level or ulicipa,ed .xpo.ura 
level 

(Iv) A dncriptioD ot any peRonal 
protectlv. and .... plralory equlpment 
uMd or to be UHd. 

(v) Inlormation lrom prevloUi medical 
... mlnationa 0' the affecled amployee 
thalia not otherwt .. available to the 
examinlnl ph)'lic.ian. 

(7) Phpicillll'l writll!n opinion. (I) The 
employer ahaU obtaill a written aiped 
opinion from the examinina ph)'lidaa. 
Thla written opinion .haU contain the 
result. ol the medica! examination and 
.ha1llndude: 

(A) The phYliclan'1 opinion a. to 
whether the employea hi. any delected 
medical condition. that would place the 
employee at .n inerea.ed ri.k ol 
malerial heallh impairment from 
expo.ure 10 a.be.lo .. tremolit .. 
anlhophyllite, or actinolite: 

(8) Any recommended limitation. on 
the employee or upon the ute 0' 
penona1 prolective equ.ipmant auch a 
dothin, or reapiralol"l: and 

lC) A .tatement that the e ... ploy .. ha 
been imormed by the pby.idu oC the 
relulll or the medical ... minatioD and 
oC any medical condition ..... ultina from 
a.heeloa, tremolil .. anthophyWte. or 
actinolite expo.ure Ibat req"lN further 
explanation or treatmanL 

(ii) The employer.baU inatnact the 
phy.lcian not to reveal in the writtea 
opinion given '0 the employ.r .pecina 
findlap or dilpoaee unrelated 10 
occupational expo.ure 10 uheetoa. 
tremolit .. ' anthophyllite, or actinoUt .. 

(iii) The employer ahaU provide a 
copy oC the phy.lclan'. writteo opiDIoa 
to the affected .mploy .. withiD 30 da,. 
from III m:eipL 

(m) Recordkeepins.-{l) Bxpa.ure 
lIHHUUI'fIatent£ (i) The employ. aha1I 
keep u ac:curata record oC aU 
mealurement. lakeD 10 moaltor 
.mployee expo.un to ube.loa, 
tremoUte, uthophylUte, or actinoUte u 
prnc:ribed ia parasrapb (d) oC th1a 
aectloa. 

(U) ThJa rec:ord .haD lndude at leut 
the lollowlna iDlormatloa: , 

(A) The date oC meaurement; 
(8) The operation Involvtng expoeure 

to a.b .. to .. tremollt .. antbopbyWt .. or 
ectinollte which I. beiDa maallGted: 

(C) Samplina and analytic:a.l methodl 
uaed and evidence ol their accurac:y; 

(DJ Number, duratiOQ, and re.ulta or 
.ample. taken: 

(E) Type oC re.piratory protective 
devicet worn. II any: and 

lPJ Name. lOdal aec:urity Dumber ud 
axpcnure oC the amployeea WhOM 
expoaunr are nrprnenled. 

REFERENCE FILE 

(Iii) The employer .hall mlintlin thl. 
record Cor It lea.t thirty (JO) yean.. in 
Iccordance with Z9 en 1lllo.2O. 

(2) Objective data lor "xempt«l 
OlMraliolll- (I) Where the proc:ellin& 
UN, or hucllina oC prodUCII made from 
or conlainin, e.be.lo .. tremolit .. 
anthophyllit., or Ictlnolita I. exempted 
from olher requirement. oC thl. Mctlon 
under plraaraph (d)(%)(iii) 01 thl. 
leclion, the employer .hall e.tlbU.b Ind 
maintain In l'XW'ale record oC objecttve 
dltl rel.onably reUed upon in aupport 
oC the exemption. 

(Ii) The record .baU include It lea.t 
the CoUowin&: 

(A) The product qualifying Cot 
exemption; 

(8) n. 1Ourc:e 0' the objedlve data: 
(C) 11Ie te.tiaa protocoL mula. oC 

taUna. Ind/or analy.l. oC the materiaJ 
Cor the rele .... oC a.be.toa, tnIIloUt .. 
uthopbyWte, or acUnotlte: 

(0) A dncoriptloa of the operadon 
exempted and bow the data IUPport the 
exemption; and 

(E) Other data relevant 10 the 
operatiOlll. IIlIterialI. ptOCeIIiq. or 
employee expoaura coveted br the 
exemptioa. 

(iii' 111 ... ployer thaD maJataia tbla 
record lor the duratiOD 0' the .. ployer'. 
relJanca Upoll aucb objective data. 

......... n.IIDpIoJw .. , lllillla IMIInIcaI 
01 C1IIIapIf.Ial ........ 1iaal1Uda .. 1IIdutIy 
nde ....c:l.UaaI ud IIIIpIorwe uaacladau 
10 maiAlliD IMI'ICIIII'da NquiNd br daII 
MCdCIIL 

(3) Medical MUWiUant:& (I) Tb.e 
emptor. abaU .. tabllah aad lIl8iataill 
u accurate racont Cor u.cb employ .. 
.ubject 10 medical lUrYeWaoce br 
parqrapb (1)(1)(1) 0' thi. Mdloa, lD . 
accordaace with Z9 a:R tlnG.20. 

(If) Tbe NCOrd ahalilachlde at leut 
the 'oUowiq lDConnaUon: . 

(A) 11Ie DIJDe and aodal MCUd., 
IlWllber 01 the employer. 

(8) PbY*iu'. written oplnloaa: 
(C) All, employ .. medical CIOIIIpllillta 

related to expoaure to aabntoe. 
tremollte, uthapbylUte, or ac:Unollte: 
aacI 

(0) A cop, 0' the iDlonaatioa 
provided 10 the ph,aiciea u requiNd br 
paralflpb (1)(1' ol thll lICtJoa. 

(m) 11Ie employer ahaU .... ura that 
th1a record II maiAtaiDecllcw the 

(s.c. 1I1o..1001(Mtp)(IIJ) 



duration of employmenl plul thirty (301 
yean.. in accordwlca with 29 CfR 
1910.20. 

(4) Traininl' The employer ahaU 
main lain aU employee trainins recorda 
for oae (1) year beyond the lalt date ol 
employment oC thai employee. 

(5, Availability. (i) The employer. 
upoa written requell. .haU make aU 
recorda required to b. m.iatained by 
llU. aecUOD availabl. to the ..... iatant 
Secretary and the Director for 
examination and copying. 

(ii) Th. employer. UpOD requelt .han 
make any .XpOlure recordl required by 
puagrapb (mUl) of lhil HCtIOQ 
availabl. for exalllinatioQ and copying 
10 aClecled empfoye ... form.r 
employee .. de.ianal.d repreaentativea 
and the AI.i.taat Secrelary. in 
.ccordance with 29 CfR 191CUO (aH.) 
and (aHi). 

(iii) Th. employer. upon requ.lto ahaU 
make employee medical recorda 
required by paraGrapb (m)(%) of thia 
aecLiOD availabl. for examinaliOD and 
copyina to the lubiect .mploy.e. to 
anyone hllving the .pecific wriUeu 
coDlent of the lubiect employee, and the 
..... i.t.nl Secrelaly. in accordaaC8 witb 
28 O"R llnQ.20. 

(6) Tlfluf.r 0/ reconb. (I) Th. 
employer .hall comply with the 
requ.iremant. coocemina transfer of 
recorda aet forth. iD 29 CFR tInQ.2,O(h). 

(ii) Whenever the employer cea.el to 
do bUline •• and there II no .uc:cellOr 
employer to receive and retaiD the 
recorda fot the preac:ribed period. the 
employer .hall Qotily the Director at 
l4Iut 90 day. prior to dilpoaal of recorda 
and. UPOD request. trantmit them to tbe 
Director. . 

(D) Ob.Hrvolion 0/ monitonn,-{l) 
Employ .. oburvot;on. Th •• mployer 
&baU provide affaca.d employ ••• or 
their de.lsnated repreleatative. an 
opporlUlllty to obaerv. any monllorinl 
of .mploy .. expo.ure to aaba.toa. 
tremo1ite. anthophyUU .. or actiaoUt. 
conducted in accordance with 
para ... ~ (d) of thI. aectioa. . 

(2) Oburvot.jon pl'OClldura. Wh.a 
oblervaCioa of the mollitoriDa of 
employee .xpo.ure to ube.toa. 
tremo1ite. aathopbyllit .. or .ctiaolit. 
requirn entry Inlo .a area wbere tha 
UH of prolec:t1va clothina or equipmeat 
II required. tha obaerv.r aha1l be 

provided wilb and be reqwred 10 u.e 
.ucb clolhing and equipment and Iball 
comply with all olher applicabl. aaCely 
and health proc:edunt .. 

(0) DOI.~l) E/llICliv. dole. nl. 
.Iandard .haU become .freclive July 21. 
1986. The requlremenll of the •• be.to. 
.Iandard iuued ia JUDe 11172 (37 FR 
11318) ... amended. and publi.hed iD 2S 
CFR 1910.1001 (1985) remein ill effect 
until compliance i. achieved with the 
pantUel proviliona of thi •• tandard. 

(2) Stort.up dales. All obll,.tiona of 
thi •• tandard cODUDeaca oa the eflectiv. 
dal. 4lXcept a. followa: 

(i) ExplUure moniloru.,. laiUa! 
mollitorins required by paragrapb (d)(2) 
oC thi. aeclioa shall be completed u 
• oon a. pou.ibl. but no laler than 
OClober 20. 1988. 

(ii) R.,ulaled CIIWCI$. Rqul.wd are.1 
required to be a.lMbUahed by parqrapb 
(e) of thia aectiOQ U. reault of Initial 
monitoring aball be .. t up u IOQIl a. 
pollible .raer th. re.ulll of that 
monitorina are knoWD and DOt law than 
November 17. lUll. 

(iii) b.piratoty prolM:lion. 
Re'piratory pI'Otection requlrwd by 
paralfaph (Id of lb!a aectiOD ahall be 
proVided a. IOOIl u pouibl. but DO 
later Ihan tba (ollowinglChedu1e: 

(A) Employee. WbOM a-hour TWA 
exposure exceeda Z fiben/c:c-July Z1. 
1986. 

(B) Employea whoae a-bourTWA 
exp08ure exceeda tha PEL but I. leta 
than Z fiben/co-November 17.188&. 

(CI Powered a~purifyina raapiraton 
provided UDder paraanph (a)(Z)(li)­
January 16. 1987. 

(iv) HYliene GIld luncJrlODl1I/ocil;lia. 
Con.truclion plaaa rot c:lwnJerooma. 
.howen. lav.torie .. aAd lunchroona 
facilities .hall be compl.ted no lat ... 
than January 16. 1887: and th ... 
fllciliti.1 .hall be COAItrucled and iDliia 
no laler thaA JIlly 20. 1187. How.v .... if 
a. part of tb. compliance pl. It II 
predicled by aa Independent 
eoaineerina f&nll that eftalaeerina 
controll and work praclic:ea.wW reduce 
expo.urea below the perm.iaaible 
expolure limit by July 20. 1_ fOl' 
aCfeded employ .... thea aucb facilities 
need not be completed ""tilt year alter 
the ensineeriDa coatrola are complated. 
if .uch control. have DOt In f.ct 
.uc:ceeded in IWdudIll expoaunt to 
below the parmiaaible 'XpGlure limlL 

5-212 
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(vi Emplafee in/ormation ond 
lrOini"g. Employe~ inCotmiAtion and 
Irainin. required by p .. ra"".ph (j)ISI o( 
Ihi •• eclion shall be ptavid.ed •• lOon •• 
pollibl. bUI no laler lban October 20. 
1986. 

(vi) M«1ical surv.illanc •. Medical 
examinationl required by pilragrapb (1) 
oC Ihis lection .hall be provided aa IOQIl 

". pollible but no Illler Ihaa November 
17.11188. 

(vii) CcJmp/janu progra.Tf. Wrillca 
compliance proararna required by 
parilgrllph (1)(2) or thi. Nclion as a 
"'lull of inilial monitOrin, .ta.lU be 
compl.ted lind avail.ble or inapttcUon 
and copyiaa a •• ooa a. possible but ao 
I,der than July 20. 1987. 

(viii) Methodl of compJiGllce. Th • 
enaiaHring .nd work praclice controll 
as required by para.raph (f)(1) .haU be 
impl-=menled a. IOGn a. possibl. but no 
I~ter th.n July 20. 1988. 

(P) Appt:nd;u$. (1) Appendices A. C. 
D. and E to thi. aectiOll are incorporated II. part o( thia aectiOll and the conleall 
or·the .. Appendicea are IUDdacory 

(2) Appendice. II. F. C and H to thi. 
aecLioo are iolormational and are Qot 
inteaded to creata aay additional 
oblla.liona not otharwiaa Impoled or to 
detract from .ay exiatina obliplioaa. 

(Sec. 1110.1001. At! P 1 AlII! AJ ,. 
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duration o( employment plua thirty (30) 
year.. in accordMnca WIth Z9 CfR 
Uno.zo. 

(4) Training. The employer &haU 
maintain aU employee traininl recona 
for ooe (1) year beyond the la.t date of 
employment of that employee. 

(S) Availability. (i) The employer. 
UPOD written reque.t. .haU make aU 
recona required 10 be maintained by 
thi. HclioD available to the Aniltant 
Secretary and the Director (or 
examination and copying. 

(ii) The employer. upon reque.t .hall 
make any expo.ure record. requited by 
paragraph (m)(l) or W. MCtlon 
available (or examination and copyina 
to aIrecled emptoyee .. former 
employee •• de.ignated repreMntat1vea 
and the AI.i.tent Secretary. ia 
accordance with Z9 CFR 191Q.2Q (aHe) 
and (aHi). 

(iii) The employer. upon reque.t. eban 
make employee medical recona 
required by paragrapb (m)(z) or thi. 
MCtion available for examinaliOD and 
copyin. to the .ubiect employee. to 
anyone hllvina the .pecific written 
conaent of the .ubiect employee. and the 
AI.i.tant Secretary. in accordance witb 
Z9 O'R 1111D.ZO. 

(6) TI'QMf~r of recorrU. (I) The 
employer Ihall comply with the 
requirement. coocamins tranefer of 
recona Nt Corth iD 29 CFR 191Q.2O(b). 

(ii) Whenever the employer cea.e. to 
do buaine .. and there I. no .uccea.or 
employer to receive and ret.iD the 
recorda for the pre.cribed period, the 
employer .hall aotily the Dlrei;tor at 
In.t 90 day. prior to di.poaal oC recona 
and. upoa request. tranamit them to the 
Director. 

(n) ObHrvali"n of monilorilJ8-{l) 
EmploYH oiJurvalion. The employer 
ahaU provide .erected employ ... or 
their de.lanated repreHDtaUve. all 
opportunity to obeerva ally monltorinl 
olemploYH expo.un to e.be.toa. 
tremolite. anthopbyUIt .. or actinolite 
conducted in IICCOrdanca with 
paraaraph (d) of tbit eectioD. 

(Z) Oburvation pl'OClldUI'H. Whea 
ob.ervaCioa of the monitorinl or 
employee expo.ure to .. be.tOl. 
tremalite. aIlthopbyUit .. or ac:tiaolite 
require. entry inlo aa anta wbere the 
\1M o( protective clothiDI or equipmeat 
it required. the obeerver abalI be 

provided wilh and be reqwred 10 u.e 
.uch clolhing and equipmeDt and .hell 
comply wilb all olher applicable .. Cely 
and health procedure .. 

(0) Dat~.t-(1) E/fectivtl date. nl. 
.Iand .. rd Ihall become effective July 21. 
1988. The requirementa of the a.be.to. 
Itandard iNued ia June 1972 (37 FR. 
11318) ... amended. and publi.hed in 29 
CFa 1910.1001 (1985) remain iD eCCect 
un Iii complience i. achieved with the 
pendlel provi.ione of W •• tandanl. 

(2) Start.up datn All obUgationa 01 
thi •• condard coaweDca 00 the e(fectiv. 
dac. IIXcept a. follow.: 

(i) Exposure monitaw,,_ JafUaJ 
monitorins required by paragrapb (d)(2) 
oC thi. HclioD shall be completad .. 
loon a. poNible but no later than 
Oclober 20, 1986. 

(ii) Regulated QI'8CII. Rqu1atad are •• 
required to be •• lMbliabed by parqrapb 
(el of thi. Hdioll .. a rault of initial 
monitorins .ball be .. t up .. 10011 a. 
po.sible after the re.ulta or that 
monilOrina ant kaoWll and aotlaw then 
November 17. 11181. 

(iii) R~.piralDry prol«tiOlL 
Reapiratory protectioa reqlllted by 
ptrasraph lid of tb.La eecCioa ahall be 
pro~ided al lOOn .. poNibl. but no 
I .. ter Ihan the followina achedulr. 

(A) Employees WbOH a-hourTWA 
exposure ex.ceeda 1 fiben/=-July 21. 
19IWL 

(B) Employ ... whoae &-bourTWA 
expoaure exceeda the PEL but I. Ie .. 
than 1 fibert/c:o-Nov.mber 11.1986. 

(C) Powered au-.pllri(Yina .... piRtort 
provided under paragrapb (J)(Z)(U)­
January 18. 1987. 

(iv) Hygiene and lunchroom lacililia. 
Conltruclion plana for clwnprooma. 
.howe .... lava tori ... and lunchroom 
(acilitiel ahall be completed no later 
Ihan January 18. 1981: and th ... 
Cllcililie •• haU be conetructed and ill u .. 
no later thall July 20, 1181. However. if 
a. part of Ibe complianca plaa It II 
predicted by all independeat 
eDgineering rarm that ... glaeerina 
conlroll and work practicn.wlU reduce 
expo.urea below the permiaaible 
expo.ure limit by July 20, 1-. for 
aIfeeted employ" .. thea aucb CaciUU .. 
need not be compl.ted ""till y.ar after 
the engineerina coatrola are completed. 
if .uch controls have Qat Ia fact 
.ucceeded ia ndudlll exposure to 
below the permiaaible expolUN Umlt. 
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(vJ Emplof~~ in/ormation and 
trainiug. Employee infonniitioD and 
Iraining required by potro1l1laph m(SI of 
Ihi. lection .hall be prolvidl!d II lOon a. 
pOllible but no IMter tIwt October 20, 
1986. 

(vi) Medical sUI1'~i/Jance. Medical 
eXliminalion. required by pllragraph (1) 
of Ihil lection shall be provided .. lOOn 
us pollible bUI no Illter chan NO\'emher 
17.1986. 

(vii) CcJmpliance progra:n. Written 
c:umplianca prolJrama requited by 
parasrllph (O(Z) of thi •• ection al a 
ntlult oC initial monitorina .~II be 
compl.ced lind availabla (Ilr inep4!cllon 
and copyiog a •• oon a. possible but no 
Iider than July 20. 1987. 

(viii) Method! of compliance. The 
enSiDeerins and work prectice control. 
es required by parasraph (O(1t shall be 
imph:mentld a. lOOn a. possible but no 
later than July 20, 1988. 

(P) Appcndius. (1) Appendicel A. C. 
D. and £ 10 thi. aec:tiOD ar. incorporated 
Q. part of I.hia aec:Uoa aad the contenta 
or-the .. Appendicee ant maadalory 

(Z) Appendice. B. F. C and H to this 
aec:tiOD are informational and are aot 
inlended to crea .. any additional 
obliaaliona not oth.rwiM impaled or to 
detract from any exi.ting oblisationa. 

A...-I1& A .. S1nL~ .dlrMCII .... h... Y'.d"", 
1hia mandaior)' appeodix .peciI'_ tb.t 

procedu.rt Iw ualyzilla air IUIples lor 
...... 1 ... wlIIOliaa. aathopbyUite. aad 
.c&inalill and .pacir ... qlllliity COII""I 
procedurn lbat _t be lIIap&emea&ed by 
\;&boratGri .. pa{oraWal tb.t alUllYM The 
IAIIIPUaI aad .nalyucal nwlboda dncribed 
below J'WIIftMDt tb.t ,leana. 01 tb.t available 
IIIOniLclriAa _tboda (Mda .. tb.t NIOSH 7401 _tJ.od, wlLic:la OSHA CDGaideta 10 be 
..... liaJ 10 adaine adeqlMll employ. 
•• poewa 8IDAIICNtaa wtWe aIIowiq 
_ploy.,. to \1M _lboda lbat an a\rudy 
HUbUaMcI wilhla tb.tir oquiaaliolla. Ad 
_p1ayen wbo an Nquiftd 10 CDGdud air 
IIIOIIiIOriq IIIId.r parasraplt (I) of tIN 
.laAdard an Nqlolilwd 10 .uUu aaalyt\cal 
Ieboratoriea thaI _ daY proc:.eciuN. w u 
eqlllvaJ.IU _1JaGd. few ClDlIecIiac _ 
analpjlla ....-. 

SGIttp/iIw 0JMi NtaJytjcaJ I'toc«IIlI8 
1. n. ... pIiaa ....... lor alr ... pIa 

aIw1l be aiMd ceUuIoae ...... fillll 
IIIoeIIIbraDIe. n- eUll be dnipated br tb.t 
.eNllec1urw .. MAilable lor albat ... 
w.r.oU" udaopllyl1ite. .... actiDolite 
_Iiq. s.. bUGw rear,.~ of bI.aIu. 

(Sec. 1110.1001. API' mill AI 
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~. The prele~d wlleeliun d.vica lIIall be 
the 2.S·mm d,,,meler euaelle with .n open· 
f.ced 5().mm nt.nlion cowl Th. 37·mm 
eueett. m.), be I&Md If nccuMry bUI only if 
wnllen jUllilication for the need 10 UM the 
31·mm fillcr calaell. lecom~nielthe I.mpl. 
relulll iA Ih •• mployee·. expo'''''' manilon", 
r.c:oni. 

3. An .ir now Rle bellvc:en o.S iller/min 
Illd z.S lilen/min Ih.1I be aeleclttd (or Ih. 2S­
mrn e .... II •• If the 37-mm calaett. i. IIHci. .n 
'Ir now r.11 belween lliler/miA and z.s 
liten/min .h.1I be eell!et .. d. 

•. WheR polllbil. • lu!liei.nt .ir volwn. 
for each .ir Mmple .hull be collected 10 yield 
between 100 .nd 1.300 fibnw per IqUMW 

millimeler on the membRne filler. U • lilt.r 
d.rk~. in ~ppear.nca or if 100 .. du.t i. _ 
on Ihe fill .... II MCOnd IImpl. lhall be 
.t.rted. 

$. Ship 11M Mmpl •• In • "tid conl.iner 
wilh .uIDcienl pawnl m.tenel to pt"nenl 
dislodlinl the collecled fibtrt. Peckin" 
m.len.llh.1 IwI •• hip .. Iectrott.lic ch.,. 
on il •• unace Ie ..... xpanded poly.lyrene) 
e.nnol be u.aed btc:.tuM .uch m.ltrial caD 
caUH ION o( fibert 10 the .idee of th. 
ca .. ett.. . 

8. CalibRe ••• ch pertOnal Mmplin. pump 
before and after UN with a ",prnenLUh,.e 
filter CA ... U. 1n.I.lled beIW"" th. pump 
.nd Ihe elllhr .. tion deviecs. 

7. Pwnonal Mmpl ... hlll be I.ke" in the 
-brellhinl _- of Ih. employee (I .. ~ 
.ttldled 10 ", near the collir or lapel nor 
the worker'. lace). 

8. Fiber count. Ib.U I.e m.de by poIitive 
phllle coni ..... IWnI I mic:rotCOpe with IA • 
to 10 X .yepiece .nd a 40 10 45 X olliediv. 
lor. lolll mllPlificalioa 01 .pprolLllllilllely 400 
X Ind , "wnerical lperture of Q.I5 10 0.75. 
The nu acope .haUalso be filted with a 
IfICn 01 blue filt.r. 

9. The miao8COpe .b.U be filled wilb I 
W.lllon·Beckelt eyepiece Ir.llcule ClllibRled 
far • fi.1d diameler oC 100 miClOlIltlnw ( + I 
-Z micromelera). 

10. The ph ..... hin detection Iimil 01 the 
mic:ro.c.ope .hall be .bout l d ..... 
m ... ured uliAl the HS£ pbeM ahill Inl -"". 
II. outlined below. 

I. Place the 1 .. 1 .lida on Ihe IllicrolCOpe 
II ... and canl ... II under the pha .. objectlvl. 

b. Brina the blocka 01 FOGved 11M. into 
IOCVL 

Nota.-llM .11de con.i ••• ol ...... a N" 01 
JVOOved Un .. lca. m IrOGve. 10 .ach block! 
in dncmcUnl order of Nibilll, 1l'0III .... 1 to 
1. ,."Ift bel." th. 1 ... 1 vl.ible. ".. 
requiremenl' lor .. be.to .. tNnaolit .. 
.nthophyllil ... nd .ctlaolil. COIIali", Ire thai 
lhe aUCI'OICOpe optica mul J'IIOlve lbe 
arooved lin .. In NI :I complelel,. althouah 
thay me, Ippelr IOmewh.t fllal. tad lhal 
tIw jI'OOYed linet in eel. I Ind 7 mul be 
inviaibl .. Stt. 4 .nd 5 mut be .11 .... 

p4rtially vi.illie bUI mOl)' VII!'}' Ilil:htl)' in 
".lIbilily belw;!!!n microacnpe •• A micmlcupe 
th .. t fail, 10 nlc:cl IheM n!q:liremenls hOil 
ellher too low or too hlah A ruolullon to be 
ueed lor .~bellol. tremolilo. IInthophyllile. 
and .elinolih: counlinl. 

e. U Ihl im"lle delenor.UeL eilln and 
.. diu,t the mil:rOleope OPIICL Ir Ih. problem 
peni .... eonMul1 Ih. mlClOlcope 
m.nullelurer. • 

11. Each act of .amplet I,"en willinclud. 
10 IMlrcenl blarWi or • lllinilnu.oa of Z bl.nk .. 
The bl.nk re.ult •• haU be lVerlled and 
lubuaeled from tha .n.lylieal mull. belOIt 
repurlinl. Any Mmplel repreMnttd by a 
blro:.k hlVinll • fiber counl ill .XClIl 017 
fiben/tOO fields sh .. 11 be "'iccled. 

1z. The Mmplea ,hall be mounted by the 
iJeelone/lriaOllin melhod OIa method with 
.n equiv"lent Indllx of rwlnetlon and limiler 
clltrity. 

11 Obltrve tha lollowlnl coundnl ru .... 
I. Counl only fibert equal to at Ian .... &han 

S micromelers. Mell"'" the le",tla 01 c:uned 
libera .Ionalhe curve. 

b. Counl t1I perticla u ubntot. 1re1l101i1 .. 
IInlbophyUile. and aellDolite thai baye • 
lenl'h-t~widlh rello (uptd RUGI of 3;1 01 
.,..ter. 

e. Fibert Iyinl entirely withla tbe boundary 
ollhl Wilion-Beckett aralia". ftald IhaU 
receive e counl 011. Fibera aottUIl the 
boundary once. blvinl one end withill the 
eirde. 1111111 t'IICeift 1M counl oC one bal" ~J. 
110 1101 counl Iny liber th.1 ~ the 
,,",Ucull boundary mare llYn oace. Itt/eel 
lind do not counl lAY other Ii!.ra ..,... 
IhOUlh Ihe, may be viaibll ouWdt the 
ancdic:vJe are •• 

d. Counl bundl .. 01 Obert II ODe fiber 
unlell individual libera ClIft be Identified br 
obaervinl bolh .oda olaalndiyidual Ii •• 

I. Covnl enoqla arallcull lielda to JlaId lOG 
fiben. Counl I miamu.oa 01 m Selda: .top 
countinl .1 100 fieldt ,..erdlna oC fiber 
counL 

14. Blind recoun .. tha1l be condudad II ilia 
Rte 0110 pereenL 

QlHllity Conlrol ~ 
1.lau ..... bor.lury JII'OII"InL Etch labonllcwy 

and/or uch compaay with 11lOI'II thaa_ 
mlcroecopi.1 counli." tlIda IhaU ... blilb a 
Ilall.UClllly de~ped qualll' a .. \IIUCII 

PfOII'Ullnvalvina bl1act I'II:OCIII" and 
compcatllon, betw_. miCl'OKDpi'" to 
monllOllh. nriabilily 01 CDUAllna by each 
miClOKOpI.1 .nd bee-a m~piI ... Ia a 
company wllh more than one labanlcwy. the 
prosram .htllinclud. til laboralod .. tad 
ahlill at.o evaluate the IaboraIGrJ-lo­
l.boRIOI'J vertabiIJlY. 

1. InleriaboNtcwy PIVInI& !acb labal'8lQ17 
.nQI~nl .. be.lOt. 1Ie-'i ... anlhoplayW ... 
aad adiAolIl' IIInplaa for a.pliaace 

REFERENCE FILE 

delenninltioa 1II.lIlmplemenl •• 
IDlerl.horatOl'J quality '1IIIt1Inca~ ... 
Ihut al • mimmwn incIu"'u parlicilNltion 01 
;,t 1.111 t.o oth. indl!l'fll\danl labonltoriaL 
E.cIa l;jbgrlllOl)' IhlU plllticipet. in round 
rulliD lali", It 1 ... 1 once ."ery • moatht 
with .t l.a.1 tIItha olMr labotalori .. IA ii, 
Inlerlaboralory quallly a .. uranc:e paup. EtdI 
l.buRtory ahall lubmil IIld .. Iyplcal 01 Ita 
OWQ work load lor UN in thi.,.,.. .. 11M 
round robia .haU be de.i,ned and mull. 
IAllyud ulnl appropri.l •• lIti.1ica1 
mathocJolo8)'. 

1 All indi vidull per(oraai." ube.toe, 
lremolite, anthophyllile. and .etinollte 
an.ly.it mUll have liken tha NIOSH c:durN 
lor ._pli", and evllulli", .irborne 
.. beatoa. IrelllOllI .. IAlhophyllil .. aod 
aellaoille du.1 or IA equalivaltnl COI&l'Mo 

•• When Ih. UN 01 diflenml mlcruacopca 
coaltlbui .. 10 dtrrerwncn between coun"" 
and I.barataria.. lhe erled o( the dlll .... al 
mlcro.cope ahall be ev.llllied tad tlat 
IDICI'OICOpe .... U be replaced. u 1MCIUaIJ. 

I. Cumol rnu1 .. olth ... qllllily 
IIl1unDCI Jlnllftaat IhaU be poated ill .. cia 
laboNlOI'J to knD !be -ic:roIcopiata 
laIonned. 

A"...ua ... S 1I111L-s--&r'.IW 
" ; t .. lor A.a..... n-au.. 
A.A&MpIIyW ... '" AcdDoUl. SeaopD ..... AaaI,... N_ y ..... IQ17 

Thit IppendiX coalliOl a delailed 
ptOCId"",lor umplinc tad anal,. and 
iDcIudM tbote crilictl .... 11 tpedI\ed .. 
Appeadia A. Eaapto,en art oat nqund &0 
8M tIUa proczdun. but t.bet art required to 
uti Appacila A. n.. JIUI1IOM 01 Appendix 8 
II 10 provide I dtltiltd 11ep-bJ-etep -1IllaI 
lad analy. JI"OCIICIure thel a.lonnt to lbe 
elelMa" tpeCi.IIad ill A.ppeadlx A. ~ lbia 
procedun .. , alto .tandardiM the analy. 
and rtd\IICII nriabilil,. OSHA tnCOUnIFi 
amplOJtrI to _ &hi. IPpeadia. 

~ Tlwmoli~. Anthopiryllil& and 
Aelino/i,. Somp/in, and Anal";' M~1Jrod 

Techaique: MiCl'OlCOP),. Pha .. Contrat 
AnMlytr. Fibera (nwlual count) . 
Sample Preparation: !tr.elllrut/lriac:atin 

method 
Calibntion: Pbu ... biR dateclion limit 

.bout 3 depu. 
JUftIIC 100 to 1300 nlien/1IUft • OJ!., 

are. 
EatilMled limit or detllCtlon: 7 Rhera/ 

mill • filler are. 
Sampler: Filter (0.&-1.% WD aalxed 

c:eUWOIe al.r membrane. 25-mm 
diameter) 

Plow I'IItft! o.s 1/mJn to U timiD (zs.mm 
cauette) 1.0 l/min to %.5 1/_l37-
IDI'Il c::a.ueUe) 
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Sample volume: Adjuat 10 obtain 100 to 
1300 fibers/mm • 

~lupment.: Routine 
Sample ,tability: Indefinite 
Blank.: 1~ of lAmp Ie. (minimum 2) 
Standard analytical error: 0.25-

Applicabllily: The wotkin, t.na' I. o.oz f/ 
c:c: (l112O-L .Ir ~mplr.1 tu 1.25 (Ia: 1400-1..11 
.. mple). The lIIelllod sive. &II Indea 01 
.1ltomI •• bnto .. lremolil .. anlllophyllil •• 
.nd acllnul.il. fiben bUI mly be lINd for 
Olilit m.l.n.1a .uth •• fil.irolllll ... br 
iDNrllna .wl.ble plll.m.len inlO IhI 
c:olllllUll NI ... The mel hod do .. aot 
wff'l"IlIu.l. belw.en .. be.to .. tremolil .. 
.nlhnphyUit ... nd 'Clinolil' and ulll.r ,Ibe .... 
A.lbe.IO .. IrelDobt ••• nliluphyllil" .nd 
.c:tanoill. fibat. Ie .. lhan c:a. CU5 lUll 
dilllll.11t will DOt be cWlecled by Ihia INIlhud. 

lnl.n.renee.: Any olh.r .irbom. fiber may 
inl.n.,. a4nc:a all pettic:1 •• _lin. III. 
couau", tril.,; • .,. counled.. Chainlik. 
pat11c:1 •• lDoIy .ppeer fil.itoua. Hilh I.vel, 01 
nonlibrolll dllIl particlc. m.y CIbaaue 1i1M" 
In III. R.ld 01 view and raiN the d'l8Ction 
limiL 

R .... nlc 1. Acetone. 1. Triacelia (slycerol 
tn.Utll.). ,...at and. 

Special prec:auliona: Acetoaa II an 
UlmIUtly nammabl. liquid aad prec:autlona 
mUit be tUn 1101 to ipalllL Heatina 01 
.atoo. IIIUlI be dona ill • YIAIIl.led 
laboratorj IWIII bood llIi1lc • 0.-1 .... 
'PIril-&.. h •• tlOl&f'Ce. 

Equip_c 1. ColiecCioa d."icc 2$-aw 
calMn. wida ~_ .xllneioa c:awl wida 
UUuJOM "let raIter. 0.1 to U _ pore lile 
aDd backup ped. 

HaUl: AAalpi repreaaotati.,. lUt.,.IOI 
r1bet hIIc:karol&Dd belore 11M aad diacani Ih. 
lUt« lot U IDOft thaa 5 nben/l00 n.1da an 
lound. 

1. I'vIoDal NIIIpliAa pwnp. put. tbaa 01 
eIIlWIl to o..s L/mia. wilh Oeaibla CG1U18CUq 
tubina. 

So MiCl'OlCOp.. ph.M coatrelt. wilh ... a 
01 blu. lUI ..... to lOX .y.pl,"- aDd 40 to 45X 
phaN objectiv. (totalmapificalioa ea aX; 
DlUlllrica1 .penun .... G.ti6 to o.n. 

4. SIidM. pa... .lnaI .. rro.lad. pre-c.blanad. 
ZS x 75 DUlL 

S. Cover .Ii.,.. ;s x Z5 111m. DO. 1 Va uN ... 
oth.twiN lpec:irlld by m.icroIc&Ipa 
m.auJ'act\IIV. 

I. Knil .. No. 1 1Wlica1 ItML curv.d bwda. 
7.Tw--. 
I. F1.uk. Guth-rypa. inauhlled aeck. 25Q to 

100 mL. (wilh alllll .. bolecl Nbber Ilopper and· 
libow-Jolnted II ... tubina. 16 to U I:ID lonaJ. 

a. Hotplat ••• park-rre ••• tir';na type 
baau.q mantle; or inCr.red lamp aad 
tna8Mlic atin'lt. 

10. SyriAp. hypod.rmic. wilh U1l'1l8I 
neodla. 

7-'0-. 

11. Grauc:w.. Wolion-fkckelllypc with lUG 
"'" di;am('ler tlrc:ul.., field .t the 'peQlllca 
pl .. ne (~,.u - 0.00785 mal "I. (Type G-ZZI. 

NOI .. -Ihe srllieul. i. cuatom·lDoIde (or 
I:"cl\ IIIU:roac:ope. 

\2. 115£/ NPL plw .. conlrwll te.1 .lid .. 
MiAtlo.ll 

13. Telescupc, oc:uI;ar pbl_riD, anterina. 
14. Siitse Inll:romel.r (D.OlIND diviaioul-

5.lIuptanl 

1, C .. litlral. eoch IMnonllumpllDl pump 
wllh I reprelenlative .. mpl., iIlliaa. 

2.. Flltlen the aampl., 10 1111 worbr'llapel 
II dOle I. pollibla 10 lhe worker'1 1D01itA. 
Rllmo\'lt Ihll lOp cov.r froaa the Ind ollhe 
c:uwl er.lelUion (apeD rice I Ind oriantloce 
down. Wnap the joint between Ih. IIItuder 
.nd Ihe monilor', body with -"rink l.palO 
prl!velll lIit Icltl. .. 

3. Sulamil It 1 ••• 1 t_ blankl (CIIIIJ' 01111. 
1011.1 Almpl ... whichever i, Ilre"'et/lor.KIa 
act 01 _pie .. AaIDOV. the upeltoaa the 
fil:ld blank c:uaaltn lAd atOll IhI cape IUId 
aIM"1I ill • c:/.ean ...... (bq or box, duriDa 
Ih. aamplina pl!riod. Replace the alpe la the 
caIMII_ whea UlDP1ina ia c:amplatad. 

4. Salllpl •• t o.s LJrniIl OI ..... t ... Do aot 
.ac:eed 1111110lal dul Jo.d1111 00 the filter. 
Adjll.t aamplinl now rete. Q (L/minl. and 
li_ to produce. fiber ct.aeity. E (rlhll'll 
IND'I. of 100 to 1300 nben/.'13.I$Xl~ to 
5 x 10' fibera per 2I-GIIIl1ilt« willa .aec:tive 
c:allcction arta (Ac-- -'n lor optimuta 
c:ounUnt PrecWoo (III Itlp n below). 
C.lc:u1.atl the IlliAimlUlllUllpliq time. 
'-(DUn) a' tha actloa IaYII (_ball 01 
III. Q&lftnt 'Iandard), L (I/a:, 01 the nbroue 
alf'08Ol beiDa IIIDpiad: 

(Ac)(IJ 

'-- (QKl.noa 

S. It.mov. tha n.1d monitor at dw aad 01 
"IIIPIina. replace da. pla,tic top COY., aad 
NII.II .nd ClAp .. aad It ore the monitor. 

I. Ship tbI _plea ill a ,;aid coatalaer 
wilb auffid.ot pG.iaa _lIriaI LO pmr ... 
joallinl 01 damap. 

No&a.-Oo aot 11M poly.1ymIa IGIID III the 
Ihippina COIlLa.iut bacallM ol.lactrol&atlc 
lore .. whic:b lDoIy allIMllbar lou froaa the 
... mplet rill.,.. 

Sample Prepar.tloa 
NoIoa.-Tha allied II to produce ....., .... 

wilh a Nlloolh (nGft-It'einy, bac:kirouDd 1D • 
medilUll wilh a rerractiva IAdax eqlAA1 to 01 
1 .. 1 thaa 1.4& The .... daod below c:oIlapMt 
tbI filler lor ...u.10CIIIiaa and producaa 
pefman.nt .. 01lD1I which an uaoluJ 101 
qualily conlrol and lntwboretury 
colllpanlOn. Ol!wit IIIOIIDtina tec:hniq~ 

<;-:111 
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meehnilih. "oova c:nlena may .110 be uNd. 
1.1 .. Ih. nonpcnnane,u ficld mountin, 
lechniqlle llIed ia P • CAM z:lll. 

7. Eneure Ib.1 the II .... lide •• nd cover 
llil" Ire f~ of du.t .nd fibe .... 

&. PlIU 40 10 10 mJ 01 atelon. inlo a Gutb­
t)"p. n .. k.. SlOP per Ih. Ra.1r. wilh a .inll .. 
bol. rubber Ilopper "'roul" which. lllUI 
IUu. .,.tttn". S to • elll into the nuk.. ',be 
purlion 01 the 1111 .. 1&dIe tII .. 1 exit. the lOP ul 
Ih •• Iopper ,6 10 10 eml il bent downwllrd in 
an elbow 111.1 ma"" .a a/ltll_ 01 z.o to JU 
dcarea with the horiwnlll 

a. rellu til. (ball in a .t1mlll hOI pial' or 
wrap in I b.atin, 11\111111 •• Heallh. acetone 
,nduallr lu ill boilin. IItftIpcralur. lea. sa 
·C:I. 

Cautiaa-Thl .calon. vapor mUll be 
I,,"'!flled In a vuntil .. tad fUIII. hood .way 

. from aU opea nllDol. ;and ape" IOIlICI:t. 

Alt.ro.l. he.tiDa _Ibude c:an be 1lIttd. 
ptOvicliq "" ojllfa Rall'l' 01 'paRa .... 
pn:ICDt. 

10. t..Count either the whol ... Dlple filter 01 
a wad,e CUI lrora the .... pla filt., on a c:leaa 
&I ... Illde. 

'" Cut wedae' 01 ca. ZS percaat al tba filter 
ARa wida • CUlYed-blada .tn1 awpc:aIluUla 
"'illl! a rockial molloa tu pmeDt t.arille-

b. 1'I"l:IIlhll filler or WI:cJ,c-r. Ju,1 k..!.1 up. eon 
thol did •. SI"I~ .1.:Cfri~t)' w!llusu .. :li "up 
,1111 fill ..... on tbe .Iid. until it il CldlU'CI:J. 

c:. llold tlu- aLl ... Iid •• .apponir.illl., lilt:::r 
ilrprollil1llll .. ly lto Z c:m lrom the II00SI tub. ""rl whMw I~ acelolSi Yllpnr il escapln, 
rrom I!;. he~led n;uk.. Tbe ocel .. n. VOApor 

.11';:111:\ .huII!,) c:~ ... c:acdeD~tion lpol on 
I~.c alul .lide ca. Z 10 3 us Ia ~lI'Iel,". Mov. 
tl.(, ~I,," """: "",t!r i.., l!wi vapor lirellm. Tb. 
Iiller "'ould dHr ia Z to S ICC. II the railer 
!.wls. liislOna. or ii ulhdllllri •• :enderd 
lO:l:,wN.:. III ... II.lpur Ilr ... m is ,,:Ul\olbly nul 
.;trona enulljb. PwnoiJ;,''''ly wi.,. the ~d.J 
jlCrt , ... Ih 1i1llU' 10 prevenl Ii .... ~ 1cr.101M 
I!I!PSllnll 01110 1M Rlt.r. 

d. lI,ln. lbe hypodermic Iynnp with a 12-
..... :JIfI MOdi,. pl .. r.e 1 10 Z dr.lpi ollriacetin 
0)0 the mter. Genlly 101\11" .. clean 2$-mlll 
~ .. iUO ~Iver Ilip duwn oato the f:1t. It a 
:;I.~t """'. til re.iU(1I L". poscbi1ity 01 
lonninl bublJleLII too IDiIDy bubble. fonn or 
,n. '1IIU1lIIt 01 triacalia il iQ,umcient. the 
t:uver .lip fUy _.om. cS. .. dlld withia a 1_ 
hc;::ra. , 

.... Clue 1"- ed",lt 01 the cuv.,. a1ip to &be 
II:"'" elioJe u~ a lao.qlWlr 01 aa;1 pali.h. 

~f doanqla IloJw. lIle Ill'" 
pl'I!p¥rllliu4 Y1IIY u. hl:"tll\l un • ""Ipwt. 
l,u'!.&l,;Ilemperature;;o"C) lolt 15 min 10 

b.nlen d •. nina. COlIDtinillUY Pnll:Cad 
inlr.l4ldi.lely .1Ier c:/.earillil Ind INlun"", .ra 
c:umlll~led. 
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r:..h',rnllul; 'IOd Qu.a'lIr C ... I:nu 

11. ~"bra"on ollhe W.hon·lkr.kell 
lI'oOucule. The di'lIl1elar. ddmmJ. uf Ihe 
C:lr,:u'oIr Cllunl"ll/ .tII ... nd Iha disc diameler 
nl~~1 ~ spr.cliied ",hen ur,icc·nlllh.: 
ill:! "cu!e. 

oO. Insert .. n!' a~4l'4h'c srllllicu.!r. mlu Ina 
,,~ .. plece lind lucUIIIlO th,tl Ihe ,r4lic:we 'inel 
.. ,t! .r,,,rp and c:'ur. 

b. xl Ihe "pprupri .. 1e intcrpupl'hlf)' 
JI"4n~ end. ,1 .. ppJicabJ ... re:k:1 Ib .. 
blll·,,;w.r hud .. ujuilmeniao 1b411ne 
m"XOIlic.,,'if)n remilUli CUMlilnL 

1:. 'n>i14U lhol ~ Iu ~~ :.( phaM objec:tin. 
d. ", .. a: .. IiliSC mic.rumclir 00 I.h.t 

In .. .:uw:ope uL,cC:11I14i1e ""d fUC116 Ihe 
m,ero • .:ope .. n Ihe IinoJu41C lim: •• 

e. "ICoI:.UI c Ihl: m,,"njfll~d irid I(nilih. 
L.,::IIIII. u:;;r'lIlh.: ,1;.I1l" nljallorc"·r. 

f. Rcr'I,,~e Ihe ar"licu'e rrum Ihe 
m .. :ruacupe lind mcuure ill .. clu:algrid 
'.nBlb, LJlllmJ. Thi. c.: .. n be.1 be 
.u:conlpli.hed b)' IIsill, ~ ,ilellc lilliN ",jib 
vr.mien. 

,. Cllcwale Ihe circle Illcimoeler. d • .(mm/. lor 
Ihr. Wlllton·B.!I.k,"1I @raliC:llle: 

l.JtD 
d., ~ ---

L. 

Eu.cnpaA.-.tl L. ~ t08 WD. ... - ZJJ3 I1IIn 
.. nJ 0 .. 100 um. Ihen II. - Z.71 mm. 

b, Check tb4t lioeIJ di4malU. D(lIccep ... bl. 
'''I'tI. tOO IIUII % Z IIUIIJ wilb a .lise 
miCNllleler ulkJO nrceipl uilhe 1It.licWe lrom 
Ihe lII.nulac:llllw. Dell,mun. Ii.:ld al1l4 
(nar.aa). 

tz. tofil:rolCDpe adjlUlmenlL Fol!ow Ibe 
mllnul .. clurer·. illcll\lCli .. nll lind .. 110 lhe 
rnllOWinS: 

a. AdiUIII Ibe U~hl 101:P'.c lur evcn 
iI!wninlillioa eao .. Ihtl fi.:11I or vie", illihe 
coC'd,,:1.er iriL 

Noea.-Kuhlcr lI!umiDHlilKl i. pn!II!"1!Ci. 
",he.·e evail .. bl •• 

h. Foc:u. on Ih. 1)llf1iculM!. "",1.rillIIO be 
.lUUIIiacd. --

c. Maw llire Ihlfl Ih(! ii.:ld iti. I. in roc:ua. 
Coilnlcrtd on the .. mpl •• and open onl), 
eooua!t 10 lull)' iIIumina,e Ih. li.ld 01 view. 

d. U .. the ... lelCDpe ocular Ilipplicd by Ihe 
manuf.clurer 10 elllute 1b .. 1 the p)laM tin .. 
(.nnuhar di.phrapn .ad "' ...... billinll 
.. t..nh.nllol .re CGncaatric. . 

13. ct.~ Ihe phe_.MrI d"ledioa limil 01 
Ihe mlavlCDpe periudically. 

a. Rem"v. Ih. HSE/NPL ph" ... cantnll 
lell .IiJe IcolII ill .hippinl c;onlewr and 
cenler il unlIer Ih. pha .. objec:livL 

b. BnrI4 the bloch or grooved litle. inlo 
l"",1UI. 

Nota.-1'be .lide COMi.l. or ""'eQ lee. 01 
lrutlves Ic:.ao. 2I.I,rouve. 10 .ach blockJ io 
JC.Cl!nJoll~ order 01 Vlllihilil), from lole. t 10 ,. 
'lbe ntqlliremene. lor COUIUUla o1r. Ibll' lhe 
ml.:Nac:.Jpe Opll" mu.tl ". ••. tlv. lhe arooved 
hne& an WI J cum",I.: .. d),. all~auah Ibey lIUIy 
I[:PC":- ,lln • .: ... h41 r •• :\I. lind 1b.1 Ihe ItOOlfwd 
InlOlii in lei. ilia' mUIII be inviaible. Sci. 4 
IIncl 5 nlol$l be III kaal pat!,aUr ViMW, bllt 
moO)' Wolf)' wilihll)' ID ¥i~,bdil)' belween 
QlicrolCDlN!l. A. ,IIIUUSC:Upe whu:h l;aillio 
rn..ellh~e NquarelUCnl' b.&a ellhllr IOU low or 
,,)0 hl~ " ,elOllition 10 be u .. d llJl' .abe.loe, 
u .. mulile •• nUlopuylhle. InJ ac.:llDolJace 
l:ooJr.!lnll· 

Co IIlh. imiae qUilIiIi' deleriol ...... clean 
Ihe miau~pe o~lica 4ad, if Ihe p""III.aa 
j:.!nlillL c:onaulllbe IIIlc:ru«:ope 
QlilnulaClurer. 

14. Qu;o'il), CUI"rot ulfiber &'''OIUlIL 
a. Preplt'" arM! CUIKlI fi.ld blanlr.a .. Iona 

wilh lbe licld "lIIplol" iWpoIrt the c:ouall on 
el.:h bl~ Cl.lc:ultiitl Ibe _Ia 01 th. fi.1d 
blam. r.ounll and .Ublr.", Ibi, .. I ... Will 
ncb aanapl. count belen repcJrtiD. lba 
reaWlL . 

No&e L-ll1e identilY olthe bIM. rdlera 
';II)U1d bot wllr.n.lwn 10 the counh!1' untiJ all 
ColUAI. havd b..'t!ft COIDplat.d. 

NQIe z.: U • r",1d bJaak yicJJa liber counta 
1n!.1-=r than 7 iiben/loo r .. 1da. repoxt 
ptlSlibla caauun",alioA of 1M 1oI/DfI1&L 

b. .,.rf_ bliud rKtMIDlI b~ l!w liABle 

c:ounhlr on to percenl of fi!len counted 
,alidea reh.beJed b)' • perwa atbolr th.a die 
counl.r). 

15. U .. Ibe loU_iii. lei( to deUraauae 
whll:har. poIir 01 c:.ouaaa 00 lba ..... niter 
sb.J&&IJ be rej.c:ted t.:a .... ol pouibIe biu. 
lbia 'IMlilllI':' .. linwlo. lba c:GI&D&iq 
repe"llIbilily til lbot !N~ c:oAfIduc» lneL 
DIalCllr.i Ihe _pie il the diffenace betw .. 
lb. two ColUAla elU:ftda %.77(F)I.. ... 
p .... yC(~ae of th.two fiber Q)UAU ad 
..... (ewU~. SIaa.dani dtI"ilalloa. wbidl MouIcl 
be derived by eac:b lebor..uxy IwMd aa 
bialorical iD-hOliM dar... 

No&&.-lf " !Wir ol ClOUAI8 Ie rejac:&ecI ... 
rewil 01 Ibi ...... r.c:owu tile nm.aia.iaa 
UlDpI .. ill \be MI lAd Iee& abe Ulli CoOUAIa 
IIlIawlth. rWI coualL Dilcard MIl re)eclecl 
paired coun ... 

18. Enroll .ach new COWllei' la • treJaln. 
COurN th.1 com,..,.. periorm:aaca 01 
counlolnl on a var:ely of .. mplua WIiD& IIUa 
ptOQJW1I. 

Noca.-Tu en • .,re aoocl reproduclblllly. all 
lchocllLotiH flnallNCd 1ft ubeatoa.lNIDOlite. 
IInlhoph),1I1Ie. lind IclinaUle cuunl\aa ani 
roquin:d 10 ptirticljUl. in the I'rofIdency 
A.n.&1~·'ic:a1 Te'lin, (PAT) Propua and ahould 
ruulinely panlcip.l. wllll alll ... ubealae. 
""11I~Jilt. oonlhopb¥IUIe. and aclillDlile fiber 

Rt:rt:Ht:N\"C :-,~ 

cuwllln,llIbonolorio!l 10 tha uch .. n,je 01 field 
... mp' .... 10 comparo! perrurmanca ur counl.rL 
Mca'un:menl 

t1. PlIlC. Ib .. alide on Ihe m.c:h.ak,,1 .';.ICr 
ollha calibral.d IIIICtoICOpe wllb Ih. canl.,. 
01 Ihe filler uud.r Ihe obja:cuvi len •• FOO::II. 
Ibe micto5CCIpe on 1M pilina of lhe fill",.. 

tIL Ileau, .. rl), clIec:It P"--tina oIlillUllenl 
and Kobler IIIUDlUwlion. 

te. Th~ 10llDwinC .relbe counlina nil": 
•• Coual 001, fabc,. lonsel' Ilwa S WL 

Md,uN lb. Itnalh of CIU\'cd Rile" a'all.lbe 
CUlVe. 

b. Counl oaJ)' faIN,. wilb .len,lb·l~widlb 
ralia rqu.llo or p.lller "'U 3:L 

c. For liberll~1 eros. lb. boundtl,., ur Ih. 
....lIcu .. field, do Ibe loliowina: 

L CoWlt any fiber lonler lb. 5 unaln-llin 
enlirel), wilhin Ibe FlIticlil. aru. 

Z. Counl •• " fiber III)' faber wilb "",yon. 
.ad Iyin, witbia Ihe .,..II~I" area. 

3. Do DIll counl an)' fiber thel c:rc.u. Ihe 
I"lliaala boundary more than once. 

4. Rejecl lAd do DOl COWlI 1111 alb"., fibera: 
cL Coual bUAdJae 01 rtben alone lib. 

IIAleu indivldWII fibuI CIUI be identified b, 
obaervilll bolb IDda 01, fit.. 

L Count uo ..... 1iaaIe field. 10 yield 100 
libera. Count a aaiaiaaUDl ol2lO Balda. Slop .1 
tOO fielda raprdIaa 01 rabar CDuat. 

2ID. SWt COtIatiaa lrom one end 01 dI. filler 
.nd pcvareu aJoa •• ndlalliM to tbe olber 
enci. abilt ailt. "II or dowa oa tbe liller. and 
c:oadauoe Ia tba nvene directloa. Satlect Ii&:IdI . 
rudoal)' b, loakiIaIaw.y froaa tbe .)'eplace 
briel, wfIiIe advanc:iac tbe ....... alral ...... 
WIMa tla ...... 1e covva ClIo WI or __ 
01 &be rlCld ofwtew. re;.ct abe fteW ud .. boct 
uodIer. Do aoa I'I'pOIt reled*lllalda Ia lbe 
DUDlber 01 tutal6e1da c:aualed. 

NcM.-Wbea coundq • fteId. contiauoual, 
KIa e .... 01 focal pI.uee br IDOVtai abe 
8M locua bob to dac.ca "" be Ilban 
wbich haWi become e.bedded Ia dw fIlt .... 
'The amalI~lar &ben will be "., laint 
but ani ut Iaaportan& c:oalribuliAa 10 \be IOtal 
CllllDL 

CaJaalatiou 
D. Calaa1ata lAd Nport fiber dau(t, 00 

1M tillar. 1 (Bben/_'): by diYidiaa abe 
IOtaI fiber CDWlt. F: "1Ia tbe ..... lleW 
bIaDk CllllDt. B. by die DUlDbar 01 fIelda. II; 
aDd die 1JalcI ...... It. (Q.QQ716 _. for • 
properly CIaIlbnted WaltoD-lIec:.kaIt 
.,_IicI&Ie); 

P-8. 
1-- ftben/_­

(a)(At) 
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. U. C.dc:;l.olc .he ,00l:cnCrahon. C 1fI~1 ... 
f.u.:,.. in 1~1! a" ."Ium. aumpled. V ILl. u.lna 
the .irCClilla wl!ftCCion vota 01 Ih. ii1l4. A." 
1Ja.'I mm' lu • .I :!.i-mm IllIotrl: 

C .. 1f.1I.\el 

VI 111'1 
Nol •• -Peru"JICI.ll)· rllllCk :.nc.l "c.lju.llnc 

\·: .... e nr A.. If n~l:ullry. 

.\~ndi .. C la 11ilQ.tOOI~".di~Ii .... and 
Queati ... "". "'11 1 .. li.11 Pruc.cd .. _ 
MalidalAty 

Qu~UI.li\"o til TocM PnlloX.Gia 

I. J~It(lIIlyJ ,kctolc·}'ruiucIIJ. 

A Odor Thre.huld Sr.lftnin. 

1. Tbree l·liler MI:'lII j~ wilh mr.lallid, 
It: g. !Iotlo..,n or.~11 j .. ,..I .. 1\: I\:Cjllirld. 

:L Ou..,.·lrcu Wilier (c. ... du,ciiicd or 'prina 
.... I.,rl .. 1 .""ro,.n' :&I.:I)· U· C ,""II u. uliCd 
rt" I!\" .uhlliuna. 

:s. 'Ow i_myl .r,cl.le IIMII;II.a klluwa 
1I11"lprnl: .. loIca·I.k-) 110f".k IiUluli .. a it "I .. ~rr.d loy DdaJilll 1 ex. ar pllft IAA la aoo ex. 
01 udor rrN w.ler ia a l-1iltll' jar .nd ~hukin. 
lur:lO second .. 111i. IOluliun ,luaU bel 
p.':JMlred new.1 1 ••• 1 wePJ,. 

4. r. ICI'CeninM I ... "",6111 be CiIICIducltd in 
11 "1""'lCparIlIO lram the mom IIWId lur 
II, 'u..1 fil I".&jlll- Th. twa n.GIni .hill! be w&:lJ 
haliu.leclbul sh.U nal be COI\II4Ided 10 lIIe 
lO:m, rwcirr.~li"l veatil.lion 'JII.m. 

1. The odar lui IOluliwa I. Jltc.'f'tIl'ed in a 
11 .. ""1'" jllr .. ~. pwei", Q.4 ex. III \he ,I.dt. 
... Iuuoa inlo 5QO ex. ul odor IfL'" w.lI., 1IIin., a 
c!1I"" dtopPft' or pi petie. Sbilk. 1M lU 
lC'CulMl. and .lIuw 10 .Iand for Iwa 10 three 
mioulea ." Ih"l the 1M COIIUIllndlun IIbn" 
lhe liquid mllJ rt.cIl eqtllhbrillllL l11i. 
.. ,llOlic'o maoy be IIIICd for an1y III .. da,. 

L A 1c.:1 bl .. ca it preswnMi ia II lhird jilt bJ 
Ildd1na 5W ex. 01 odor fn.-e wal.r. 

i. Th. odUC' I." lind Iftl WW Illfl allllU lie 
la~lh:d 1 i&IId 2 lor jilt idlcntiliQLion. II"'. 
lab." IlI"t pul OA lbe lidIllhl!Y ClIO lie 
IM'~UJ pHled. dried uflllntJ "vilched Iu 
lII.ialum the "'IL'Iril, or thc tt:.L 

&. lbc luUowina iftltnu:tiana .... 11 .... IJped 
tin II cerd lind pla.:ed OQ Ih. tabl. in froal of 
Ih. IWO I .. , jwlll.c. 1 lind %1: 'Toe PIllpOM 
ullbia 11111 II 10 dCI .. nn1nll II JOu cen NlMU 
bw..,.. 011 .1 II low concentralioG. Tbe IWO 
LBiIIes In froal 01 'au CODI:ain waillt. Oae 01 
d • .,c.J,uIlk: ... 110 amillina I .IIIIIIIIIIDOWII uf 
b.on.RII oft; Be llllelhe co_ .... ac. untiabl. 
It:.:a ~ cacll bottl. Cur Iwu secunda. 
UnllCl'ew lhe lid or • .c:b bolde. oac al • Ilene. 
.,.d miff al the moulll ollhc boltle. Indicale 
10 III. leal canduetor which bollia COftlaina 
bIInllne oiL" 

II. The mia.lure. \l6Cd in the 1M odor 
dLlcction lesl Ih~1I be pr.epared in.n area 
"'p"'lIle frona where Ihu 11111 i. pcdonned.. La 
order 10 f'rtnnl "lfectory IlIliaul io Ihe 
wbJllC\. 

10. II Ih.· 1".1 , .. L,,,CIII un .. bl" lu e..,.,. .. II)' 
.u.·"Ur Ih" ,:.1 ,"O"II .. N .. , th. odur Ipil 
aul:.ltnn. IJoe I!\A qua"lau\e r.1 111.1 mil)' 1\(11 

lw. U6..u. 

11. Ii II.c I~'I ,ubjcci r.Gff'f'Clly id.:nlili .. 1 Ih" 
I .. r cClnilliOln-. Iile odor 1r.11 ,ul .. llnn. Ihll IC'lI 
,ubj!!':1 ma)' PI'O('l!otd 10 reJp:r,llor ... 1L~'loft 
Iolld lie 1~'lIn .. 
II. R;'foI.ir~lor ScI~liun 

1. Th I~.I .ubjcc:t .11 .. 11 II. .1I0,n,j I" pick 
Ihll mn.1 cor.lfor! .. Lale RIIpuillj.lr rrotl1 I 
srle.: .. un incJudinli ",apit.IOCI uf varioUi ,IW. fmm dilTr",nl 1II.:mu' .. cltll.rL 'IlIe 
• I'IL'CliaA .1\411 ioclude .1 IU'I Civ • .iacl ClC 
clllllum.ric h.1I lac.rit!Cu. rrom III laut lwo 
nl4n .. fuCIuntft. 

:!. 'lbe ac:lccliwa pNCCU .haU .... c.onduclL'II 
in II I'OON MpUlile fruN the Ii"'e'l c:Aoclllloet 
1/1 p,..,venl ocWl f.IiG .... Pnor 10 Ihl wleclloa 
prure ... Iba I .. t aubrcci I""U bet .""_0 htlw 
lu \lUI nn • rcapiralor. bow it ahoulll be 
"".iliuned on lhe fllCff. buw to MI .lr.Ip 
It:nalon lind bow 10 del.rmine a 
-coGiinn.bl.- te!lp.,alor. A mln'Ol' aIaaU be 
.,· .. il~lIle 10 ..... t Ihe aubjed ia evtAluatina 
tl,c fil and puailiolliftll or Uw retplnatw. 'Cbia 
in';\nIClion -J no« CURllilul. Ihe aubl8Ct·. 
fClmwllnlioin., on retpinltor 11M. .. il ia onl, 
II review. 

:s. ·Ib. 1 .. 1 lulaj8Ct WcouId undarallad thai 
dI. IImplo1" II lacina uIr.IId 10 .. lecllhe 
re.plr.tor whlda provldn tba.OIl 
comrortlllM flL !Ic:b retplrator IWpNSellta I 
dirruent leu aad .. pe ud.1l fil properir 
and liard property wall piVvicie adequate 
ptnln:liorc. 

4. Th. I ... aubjed hoIda eada I..e:ep&ee. up 
10 IIw lace lad eUminaIn 11_ wbicll 
IIb .. iutI,ly do DOt live • camlortabl. fiL 
NOrIRIIlI, • ..,J.c:tiaa will beaia wida • half· 
_.Il .nd II I pel fit CIQIICI( be fCMoUld. Ihe 
.ubjacl will be .aNd 10 .... &he luU rac:epiecl 
rnpinllOl'L 11'0 .... 11 perceDtqe 01 ....... will 
nol bet .bl. 10 ,uar IUlJ ball-tDl1lk.) 

50 111. IIIGft caadort.ebl. fllC8piecft IN 

11I1I1id: \be Il1081 cuculartabl. IDe'" II donoecI 
II1d .. 'Om allcful (Iv. nlUa&:1ft 1.0 ...... 
coUlron. All dcNuWIa IlIId acljuabDeDla of .... 
ftoCepillCll IhaU tMt ped~ b, Ihe ... 1 
.ultjt:Ct wilbOllI UIialanc:e fl'DlD the .... 
cond»c:I4w or odIer pwIOII. Aaaiataaca ia 
.... uina coneurt CUI be liv- by cIllCUIina 
\.be poiata in .. below. II the .... wbject II 
Dell r.milie, wilh uaiha • particular 1'ISpina1Or. 
Ibe lall ,ulajt:Ct ahIIU .... dinctod 1.0 dan \be 
IllllIok M\·rI'II1UIIl .. aad 1.0 adjuat IIIe .lra .. 
ucla ti_ Ie; ~ edepl II MIIIIII JI"OI*' 
lelUion CoD lhe .Irapa. 

e. AaMaIIIlcnI or coaalorl .hall include 
rniewtn, the followanc poiAla willi IIIe .... 
.ubjoct and aUowinlllle lMlauLaject 
adequale Ii"", 10 delef1lliaelhe comlort or lhe 
rnpinllOr. 

• Poeilioninl tll_k OQ RUM. 
• Roum fur .,... prule&:tiun. 
• IloonIIO \IIIk. 
• Pn,ilioni01lIlll'" on leQ and dwIeU. 
7. Th" loIlowina criLeria allaU be IIII8d 10 

hclll d.,1<I'II\ine lbe adequacy 01 the rnpintUC' 
fit: 

• C/oin !'R'perl)" "I .. c:cd. 
• S\(:tP IC:MIOn. 
• FIC .. croll nuu: bti¥. 
• Oi~I:a1lCf! lru", nn .. I" chin. 
• 1 "nd.,nI1· lu .Iip. 
• ~II-ow.,naIKln In m!lTOr. 
L Th. 1111 .ullirel 11:,,11 conduci Ihe 

C&In,,,nliamol :\Iaall\" lind p".itille-ptnIlift 
fil cilCCk'I",~,.ee ANSI ZIIL:-lllllOJ. Bcforw 
cundllC1inll 11\11 a",ali"L- or po.ilin-prclMll'8 
Ie-Ilhc ... 1.j«1 U1e1l .... laid 10 -",.1" .... 
UltlAlr. "J nopldl), mO\"l:\lo: lhe ""Ad from .ide­
leraidlllWl up and do,,'n, "hile la .. inc " Ie. 
d.up brt .. lh .. 

8. , ha II/jII ... hja.:1 I. no,1' rtllalr f,,, III 
h:llln", 

10.. "rllllr p"4Ain, Ihc lil Ie_I. the 'e.1 .lIlIjed 
,~IIIA qlk'stioMd IIII"in tc.,..uUilla the 
IXImfun IIIlhe rll,pirah:r. II il bu J.ae.cu" .. 
IoncumlClIUIII.I. llllolhct RIOCIeI 01 reapi:-alur 
.1_11 lie tntld. 

'I. "Ibe .!nJ'IuYCIII NwU loe IIIVIII \.be 
upponllAil, lu ""ILOCI II diJlcrml (accpi_ 
;and Lae n:'.nleCI il the clICNfIn I.ca:"iccz 
~_. illCle •• ~l· un.-omlartabV III an, 
limc. 

r.. filTHI 

1.. 'na. iii leat c:h;alltb..r .... U ... IimillltloJ I 
d~1lf ~ .... dNaa lin« &IIapCf1ded in_end 
01llr.2 rool dlll_lar h .. 1eo 10 tJaal IIIe kip 
allhe ca.mber I. lbaua IIndIae .bo,·. tbe 
kost .ut>jcl·. bAd.. Tbe inaicie lop CCQIIII' 01 
the challll.er .. U "'v •• -U IIook 
.ttached. 

z. E.ub rapitatur uacd lor the RlliDa &and ftl 
lal"'l sbIIU be equipped _Ida orpaic .apar 
cerlfidaes or 011' ... prolectloa apinal orpnic 
\,llpol'L 11w caM. or IItIIIIr.a abU be 
c:ht&o!leclal lnal wee&l,. 

:s. Aller Mlactl .... donN..,. prDIIeI'I, 
IdjullWc I naepiralOr. &be .... aubject abaIl 
w • ., il 1.0 \be fil laliq raaaa. 11Ill I'OUIII sb;d1 
tMt Mpual. froca the I'OOIa ...... Ior odor 
tbrftbaId ICI'MainI load ... pirator .. Iedioa, 
&lid allaU tM. willi \·entililaod. .. b, lID e~1IIt 
rilr: or Iaob hood. 1.0 pRvanl pnentllN. 
cunl...w..tioft. 

t. A CIJIII, ollhe loIlowlq ... t UIIIdMa 
IWI r..inbaw ~ ahall be lllpecl to the 
inaide or tba leat c.t-... G\t.er. 

TaI.lixcn:u. 
i. Brwatbl Il0lIIII111. 
U. .... Ibc deeply. .. oatlaln brutha IN 

Jwpaod~. 
u" T III1l beacl aIIlhe WI, "-_aWe 1.0 

the alher. InhIde aD ..ell ..... CMtaiD _.mnt II COIIIfMta. Do ..... bemp Ihe 
l'II'pinllor ... 1aeI the IhouIdMa. 

jy. Nud bud up-.... _1abaIe __ 
a-d it I. the luU .p poaillua IIooIr.iaI towud 
ccilina). De Cllftala IIIOliana .re COIIIp .... ucl 
...,. ~ elY." IeCGCd. Do lICIt buIIIp \be 
,"pnlar lID IIIe chat. 

11. TalJWaa. Till" aloud aod .IowIJ far 
MWn.I tniaul_ n. rollow1ac ""~I'II" 
caoUad the RaoiDbow ......... 1la&cIl", It wlU 

(Sec."'D.'C1G1, ~ C) 
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rc~ull in • wid. r'na- 01 r.ciallnOvfIm.:II .. 
gOld Ihu. he: uldullO "'Iidy Ihi. rl1l.1uiremr.r:1 
A:lenwlh. p.au .... which IerYe Ihe I40mll 

purpote may .110 be ulCd. 
VI. 108lll"1: in pl.ce:. 
\·,i. Brc.lIhe nonnllily. 

flOIlI/>o'" Pus~Q(lII . 

When Ihe .unlillhlltnke. rlindro," In the 
.. ir. thl'~' Iclli"e • P' .. :n Ind form I rainho",. 
The r/llnbow II a dlvilion or ""hile IIghl inlo 
many belUlirul colof'l. TheM I.ke the .h.PI' 
or. Ion I round Irch, wilh II. palh hlah 
Above:. and il. two andl Ipp.rcntly beyond 
Ihe hOriZon. There I .. ac:coniinalo lepnd. • 
boilinl pol 01 IOld .1 one cod. People look bUI 
no one evlll' f",da IL When I IMn look. lor 
IIOmelhintllleyond ... ach. bll In.nda .. y he I. 
loo"inl lor lhe pc'Il or IOld .1 lb. and 01 the 
rainbow. 

$. Each Inl l .. bjllCt .h.1I '"If th. 
re.pinlor ror 111 ... t 10 miDul .. bel_ 
.I.nlnalh. fit InL . 

a. Upon ani";", the !"I ch.mlMw. the tnl 
• u\.Jjac:t .... U be !ivwt • linda by' inch pi_ 
or p.per Il&w.1 or od .... poroUi abearb.al 
ainaJ. pi, m.lerieL rolded io h.lr and w.utd 
with ~f'I 01 OIMI a: 01 pure IAA. 
'~e lallUbject ahaJJ h.1II u.. weI lOW. 011 

I". hook .1 the lop 01 '" chamber. 
7. Allow lwo raiDutn lor lb. 1M tnt 

l.anc:cr.I,.llon 10 bit recclocd Iwlul'll It:utina 
Ibe lil·lnl uft'Cbc .. Thil wOI.II,1 be an 
Ipprojlri~l. Ume 10 Iallr with u.. tell.ubj«:1. 
10 cApl.l" tLe iiI lal lbe iJDporlMAa or 
cuoperaliOA. Ihe putpOM fur lb. bud 
excn:iaft. or 10 demwulhl. 1t'1M 01 the 
..... reiICL 

L Eac:ll.xucJ .. dnctfbed ia -4 aboY. 
IhaIlIM .,.normr-J ror .t Ie ... OM lIIia"le. 

IJ. If .tlnJ ttme dllrtna the In'. Ih. sulJfect 
deltcfllhe banan.·like odor 01 fAA. the 1m 
h .. 1.i1e.i The IUbjec:llh.1I qulckl, r.dl froIII 
Ihe 1"1 ch.mber .ocI I"" lbe tnt .,.. to 
."aid olrectOry rltil'lL 

10. If' lhe tnl I. r.11ed.. 1M Hbfec;t .. II 
rel1lm to the Mlec:tlno I'OQIIlllftd·~ !he 
rnpirllor. rotpe.1 1M odor MMiIIYtIJ ..... 
IO!Olect uad pllllXl anoth.r ,..pit.lur. ,.NnI 10 
the I ... cba.w. llId .,-in basia the 
procedure ducribed ill u.. qt, Ihrouib eel) 
.bo_ The proc:eM coalilulH l1li111 • 
rnpI,.lor dllilill well be. been r~ 
Sho .... d ah. odor MNlilh,II,lnl be Illl.cL the 
IUbJecI thalI WIll .bollt S "'nul" helON 
rdnlln .. Odor Mnl6UYlIJ wiU _U, be". 
reNrMCi b,lhl. liIII.. _ 

11. II • l1lil''I0II callDOt poe the lit I"t 
dnaibed .bow. -ann. • hall·_ak 
I'Hpirslor!ram the ."..II.bl. MllCtloa. fuJI 
racepl_ JDOdaIe IDlilt be uaecl. 

11. When e rnpiralOr la louod th •• ~ 
the Ia" aha aabject bnab the fllCllMlll and 
lu" • bft.th berON .Ilitllll the cfll .. bar. 
lbla Ia &II __ that aha re._ the Int 
lubJect Ia DOl -wnc dM IAA .. lite lOad ftt 
of the ,.plrator I~iec. _I .nd DOC 
olfadOf'J Cali .... 

11 Wlwin III. 1"1 IUbjecl lelVn the 
eII.mller. 1M .ubject .... 11 ... Il10,,. the 
IIIURled 10w.1 .nd reNnl illo th. Pf!1"IOIl 
condll':lInllhe Inl. To kCf!P die ..... lrona 
becoCillna conWlWi.Iad,lb. lINd I_ela 
.h.1I be kepi iA ... 11· .. .una baa 10 Iherw I. 
no 'l!,lIfianllAA conCIIIlnlloo bW.Idup ill 
th. ICiI ch.ruber dunl\l .ulJ .. quanlllll&. 

14. AI leul Iwo IIC:CPI_ &halille _ 
... Iecled for the 1M lui protoc:oL 'Thorte.1 
.ubj~1 .h~1I1H' glvm the opportur.ilf 10 wear 
them rOI un. week 10 c:hoote ah. OM whidl it 
more com!url.bl. 10 well'. 

15. Penon. who have ,uccl"l&lully p •• aad 
Ihi. nllnl with. hlll·mllk re,plr.lor 111:1, 

be ulIKfled Ihe u .. olth. 1"1 Nljlir.lor in 
llmo.pherei wllh up 1010 lim" lhe PEL or 
.irborne IIUnlo .. In .nnoaphe,.. lre.liII" 
Ih.n 10 lime .. Ind III. thu 100 tllIId die PEL 
lup 10 100 ppml. Ihllllbject lIIat~ .. the 
1M 1 •• llIIil\l I r,,11 rice nqalivlI prwllure 
""pinlar. (Tb4 concrnll'lnon or 1M IAA 
In.id. th. '"1 eII.mber IIIu.1 1M iacrwaetd by 
I.n limn ror QIFT' of th. fu.II r.c:.pieca.) 

lL Tha 1"1 IhaJI not be coaductad iI Ih .... 
II '0, hair powth baf_ 1M MiD u.. 
lacepiaa ... 1 .... eurfeca. 

17. II balr arowth or IJIIMI'IIlinlm_ wida 
• IIdJeclory fil. then tbay aIw1.I 1M .hand • 
rr:1lOwci 10 I. 10 .Umlnal. inll!ftetnCIII .nd 
Illow :I lo1u.laclaty Iii. Ila ",1.Ial.ctory fill. 
,liII not .'.ained. lhe Inl .ubject mllllllM • 
pn.illv~ n:1pJI'1IIor tudI ... pnweftld 
.ir·pv:il)·inll'elpiralnrs, aupplleol lir 
... jliralor. or .. Il-c:onl.lned brNlhin. 
• Ppou'IIlUI. 

lL II. 1"llIIIbieet elihlbila dlmCIIII, In 
bre.thin. dl:tinl IIw Inc.. .he or he .... U be 
relerftfi 10 • plty.ldao Ir.lned In ,"pirwtor 
dilUte' or J"IIlmonary ....tIcine 10 delennifte 
wl:clhl.'t'th. Int aubjed Qn ..at a 
rc.plr.lor whil. per{cmn.Jna bet or his dut!n. 

:9. qu.lilalh .. 61 le.tIna ah.U be repeated 
,I leu: .1:8" .ilt monlhe. 

:0. IA Ildllillon. bealllll Ibe ""Un, 01 dw 
rnpl,.lor ma, be .rrllCled. quliled". ftt 
I'!IIIIIC .... U be repnltd launedl.c.l, wbaa 
lhe '"I ."bjllClllu I: 

(11 Wel!lhl chIIftIII ofM pouad. or tDurII, 
(21 Sillllifir~DI r.d.1 tcatrln, in the .,.a of 

lboe '"r.aplec: .... L 
(3) Sianifir,anl dental *rtS"1: lA.. "'IllIip. 

.. lrllcliOl\l without prot ....... or ecquiri", 
delllurel. 

(41 RI!COGlIlntCliw or COWMl.lc 1UIIftY. or 
(~) An, othet c:anclJlIoa .... 1 ... , Inlerf .... 

willa llIceplaa _lin .. 

0. Racardlteepina 
A IWIUIWII)' or all Inl mull •• U be 

m.lnle1aed in .. ch office ror 3 ,NIL lM _.ry .haU Indude 
(1) N._ 011"1 aubJed. 
(2) Del. 01 tnlinl-
(31 N ... 01 the .... coadaclor. 
(41 RnpiralGre aelected (Indica .. 

lUIIulllCbllW. -w. ,,_ aod a.ppnwel 
Dumber). 

(5)T"Iiaa ..... 

REFERENCE FILE 

II. SuOcJlflrlll SuI:llilNl ttotwQl ProIlXnI 

A. Reaplnlor Selection 

Rr.lpit;110n .... 11 be st"lceled a. delCl'ihed 
in Jo«lio.lQ IB (rt1Ipir.J1or Mlcelionl above. 
Uc:r.pl th~1 e.ch re'pirllo.lt I~II be equipped 
wilb • p.rtil.'III_" niter. 
B. TIIII. Tbre ... oJd Scnenina 

1. An eocIOtllN lbo,,1 hud .nd 1hc"lden 
Ih.n be llied lor thre.hold lCnIt"nilll (10 
delmnine il .... lndi"'du.1 CMn 1 •• la 
aaa:h.nn\lnd lar lill"bnl' lb. I!IICloaUN 
Ih.n be Ipproximllely 1: incite. in dllmeler 
b,14 inelle. 1.11 "'llh II lell' Ih. rtonl dear 
10 Illow rree mCIYf!lIIenl ollhe he.d when II 
rnpir.lor i, wum. 

2. Th. Inl endoaur. sh.1I hue. lhree­
qu.rt" Inch bo" in I,,,nl or .hl! 1 ... 1 .ubjec:I·1 
no.. .no.l moulh .re. 10 accor.:n'Cltlale Ih. 
nabuU- noaia. 

3. The mllrw ICNtnln, lad Inll"l 
procedure .haU be e:cpIllioad 10 u.. l1li1 
IVbfec;t pnor to conductio. dM KrIIIIIIinI I ... 

" Dartat u.. threebold ICIWW"I ..... the 
...1 aubjecl ..... U cion lit. tnl end&lIUN end 
tnelhe wtth opIII-,1I willi Ion ... 
aleftCled. 

LUll .. , • DeVllbiu Model. lAhal.don 
WedJcaffoa NebuIiMr •• _ ...... 1" Ial 
conductur ahllU ."..y ah. thrwabold c:IIeck 
lfJIulion 1010 lbe 1Ddoau .... nil .. buliMr 
ahalI be dearIJ ..ned to dllllnplab It fr'OIft 
the ftl .... 10IIIIiGa DebuIiur. 

a. ".. dlraIao&d cMck aolllHoG CIOnIIiMa of 
o.a ...... ollOdl ... aaa:htuia. USP IA 
w.I •• It caD be ....,.,w by pulllDil DC of 
Ow I~t aoIulioa (IIC'II C 7 belnw, In 100 0. 01 

. Will ... 

1. To pruduce II .. ...-1. the Dlb'Jlizl'r 
b .... b i. fihGI,lqlll!CUd 10 Ib.llt Cl'll.p_ 
r.uaaplctely. tl:an Ia relaucd and .Uowed 10 
rully np.1NI. 

L Tift Iq ..... a! :h. ut'buUlIlr bo.db 1Irt! 
~peDted r.pir9y aDd th.D Ihe .... whj(.c1 it 
hkMd wbalher the ... a:h.nn Lan .. latled. 

8. Illiwo nnt rapua .. 1a Q ... li\·"~ :.-0 mo\I'CI 
",,,"II1II orllle nebuli&.rr bulb u. n:~II\!IIIc1 
npid1J lind the Int IUbjed I. Ipln ,,"'r.cl 
whltl!!er IIw 1IItd!;aria COlA be L11t.N. 

10. 1111-.. I«wtci fWpanM Ie nc:..,lIvll II''' 
IIIOC'P .... .,.,... lire rvpe.led r.pidly .. nd tIM: 
lIIal ",h,.ct i. \l1I1in .. aked whether th • 
M4JwriA caD be lIIled. 

11.1 he Inl cun.JvctOl w"1 h .... 0iI1. of lbe 
IIIImh. oIlqUO"On requlrP.d to elk:lt • t •• t. 
""fIOI'M. 

11. If'tIIe uccIIuia I. aot ....... Ifter ~ 
Iq __ (St., 10J, the MCChIllIn lil .... 
~I be pedonud oa aha I"' aubject. 

13. fll lute NapOCIMIe eUcil8d, lIN .... 
aubject aUU be ukad &II take 11041 of lIN 
ta,1II r. NlC!ftDCllia the lit ..... 

14. eon.ca _ olOw Debuli&er ...... thet 
Ippro"''''' 1 ac of liquid Ia uad at II d .. 
ill the MbuliAr bodJ. 

IS. The......, .... be ........ ', ri ...... 
ia _tcr. "'-Un dry. and refiUed It .. ... 
nftJ law bous. 

(Sec. 1110.1001. App ..... CJ 
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C. Fil T':II 

1. Th. lelllubjKI .h .. 11 dOll :lnd • .JI"~I II ... 
respiralot ",i!houllh • ..... ~ •• I:. frum .11)· 
j)eRUI\. 

%. The fil le.1 u.el th ••• m. endu.u~ 
de.cnbed in liB ~bove. 

3. uc:h Ie .. ,uUiCCI .h~U wcar Iha 
re'p.rAlor lur .1 le .. 1 \0 minulel b.lotll 
lI.rlln8 the IUIUL 

4. The 110.1 .ublocl .h,,11 dun Ih. (nclu.ure 
whlll: we.nnllhe ",~pinllot .elecled in 
ICCli0n 18 .bon. Thl. re,plralor ~u Uif 
pruperl)' IIlljlllled ~nd equipped With , 
penicuille "'Ier. 

s.. Th. Inl lubieci m~y nol eill. dun" 
(ncepl pl.in w~\er). or ch.w lUlU fOltS 
minule' belore lhe I~'L 

e.. A ICCOIld DeVdb11i Mw.l40 IlIh.I~lIun 
Mediullon Nebulizer i. u.ad 10 april)' die fil 
1 .. 1 .olullon Inlo Ih. enclolure. 1"b.i1 
nlbuliur .h,n be clearly marilld 10 
dialinllwah II frum lhe ICI'Hnina 1111 IOI'Jliun 
n.buliut. 

7. Th. fill'llaolutiun Ie P"'\MIred by 
.ddiaa 13 Ir.uai 01 lOCiIum .. cchann 10 100 
cc 01 WIll1ll Willr. 

L A. b.1_. tIM cell lubjeci 1b&11 breilib. 
With ~da opea .Dd tonallol .. Iended. 

.. Th, III!buJiur iI iAMned lalo die bole ia 
Ih, rronl ollll, udOlIll'l lAd the RII.a, 
aoiullon iI lJoIII)'ed inlo tIM ~ uai", 
Ita. 111M tecbaiqlllill lor dae wi. Ihrnhold 
..:r.eaiaa lAd tIM ..... DIUIlber 01 1q1WGC. 
required to "liclI a I ........ poua ill the 
eaMAinj. (s.. HI throqh 810 abova). 

10. Allar .. neralioa or the HI'CII01 ",ad the 
lollowinc inelNdioaa 10 th. Inl aubjcd. The 
... 1 lubitel &baU penona tha u.m:i ... lor 
one lNAula uc:h. 

L. Bruda, normaUy. 
ii.llrtalhe deeply. Be ClllWa lInalM .re 

dftp .nd reruJar. 
iii. 1\&111 ha.d aU \.be wa, freNa OM Ioida III 

th, other. Be cartaia 1IIO.,.1II."t Ie c:.ompl.te. 
laheJe CIa .ach UdL Do nol bump &be 
,..plrator aaaiDel th. abou1dara. 

iv. Nod head up-ead-dOWD. Be certJlla 
1D0tior .. era colDpletL lI:hale whan b41a.d1a ia 
u.. f\dI up poailiaa (wh ... 1oak1Aa IOw.vd tha 
caillAa). Do DOt bUlftp the rapiralor CIa !h. 
cbnL-

v. Talklaa. Talk loudly .ad a10wly fot 
1II\"0rai m&all .... na. lollowina pena;napb Ie 
caJI.d the RaiAbow P .... IIL Raadiaa It will 
reeuliia a wide·raap or f.ciallOO~emen'" 
and thua be _11Il to ""'" IhI6 reqlliralllCDt. 
Altamadve .,. ... an which aerv. the ..­
puI1MIM IDlY al.o be ucci. 

ri. JoaiQlIa placa. 
WiL Br ... the IlQlIIUIUy. 

&Jjnbow~. 

When the .w:liaht Iinkel raindNpe Ia lhe 
air. they .et like a priam .nol lorm a raiabow. 
1ba rainbow ia • diriaion ol.nl .. liabl Ialo 
maay be.utllul colura. n-..... ilia abape 
oil '-I ~ arch. with It. palla hlah 

,,00\' • . • nd III IWo .nda .pp ...... uly beyond 
th. hon&c;n. The ....... ICCOrdlft, 10 lqand. a 
bodin, pol of aold .1 one Inei. ",",pia loolr... 
bUI 00 on. Ivar findl IL WhlQ • GIIn loob 
lor 'ODIt!IhlOl b.yond bit te.ch. hia Intonda 
•• " h il loolUn, lot lb. pol (II aold al the end 
of Ihe r. inbow. 

11. AI !he beliORillll ol .. th ... rei ... th. 
acrol101 concentration .JuoU be rep:.ni.Iihad 
u,ina on~ha11 the OUGIlwt 01 .qu-clft .. 
iRl".lIy duaib.d In cv. 

1%. Th. lell lublec:t .haU Indlul. 10 the 
le.I COlldur.lot iI .1 an)' 1.Ia:. dwinalha flllt.1 
Ih. 1 •• 1. 01 .accharin II delec:lcci. 

11 U Ih ... c:chanll ia delectlld th. iii Ie 
daeoed unaetWilClory and a dirr.rnl 
relfpiralor .baU be Iriad.. 

14. AI le .. 1 1"'0 lacepiacal Ih.1U ta. 
aelec:led by th. lM Inl prolocoL The Inl 
IIAOjecl .hall be aivaD lhe opportunity 10 w.ar 
Ihem fot on. w"k 10 cbOOll 1M ODe whld! it 
mora colIJOttabl. to w.er. 

1s.. Succaulul .:ompl.liall nl the tHt 
prolocol ahaU .110w IhIIIIII ol tha halIma.k 
lutad ",.plhllorla contaminaled 
.11D0.ph ..... up 10 10 Ilmea ilia PEL 01 
.. bnlOl. Ia other werda thi. prolocoimay be 
uaed 10 ... iID pracecDoa fKton DO IIJaber 
tN.nlaQ. 

1L Th. tnl 1II.u not be coaducted " ...... 
II any beir arowda bet_ die Mia lAd tho 
lacepiaca "'liaa 1Ulface. 

17. U halt powth or appaNilDiaff.,. willa 
a .. t.ltfliclOry ftl, thea they abAlU be aJtencI or 
remuved .a II to .Umlu .. latarf....-c. lAd 
aUow a "Iillactor)' 8L U a .. daladary nt Ie 
.lIJlllOl 'Itaiaed. tha .... aubjad ........ a 
poaitive-prueure reep&raIOr IUda II ,...,..t 
air-purifyina ,..pint.cn. auppliad air 
rupirator. oraelf-coalalMd tn.tIUnt 
appuatu&. 

1 .. U a ... 1 aubJed uhJbIta cWIiculty Ia 
tnathiaa durin& tha ...... abo or hi ahaU be 
,..!.tred 10 a pltyU.ci.aa tram.d I. rwp&ralor 
diaeaan ot pulmolwy aadiciM 10 dalanDiAe 
,,·hether the Inl aubjecl CIA weu • 
"'piralor whi!. pvfona1aa bar or hIa dwieL 

1 .. Q .... i .. liv. AllMdAllbaU be....-Ied 
It l.aalavety ai& InOAIha. 

zo. Ia addilioa: bec:aUIIlbe ...u., ol the 
"'r:lr.lor GIIy be aBectecL qualltaUv. BI 
tntl.nc Iba11 be repealed IluMdiatal, w .... 
lhe 1111 aubject hu a: 

(1' Waiahl daanp 0I;a poUAClt ot ....... 
IZ, Slpilkaat lada11C&\Ti.ac ID Ita. .,.. 01 

the lacapllCll aeaI. 
(3' SipUlCoUlt _tal c:bupII; La.: aultlple 

ulr"lctioGe witbolal pnMJa.eeia. or ecqlloiriaa 
cientw.. 

(4' ~v, or CO&IINUc IUIIOIY. or 
(51 luIy oat.. c:oodilMln IIwt IDly latarialw 

willi laup~ aMI..IaI. 
0. Rccon1U.pilll 

A II&IIIIIWJ ol.U .. at reeul .. &baU Iw 
III4lntliinad in .IIQ offICII for 3 y ....... n, 
IUtIIIIUIIJ IhIIU lac:lud.c 

(1' N..- oll ... MblacL 

'll Dal. of I •• Iina-
III NalD. 011111 cundllclor. 
'41 Rcspir.lun ."Iecl.d (lndlcal. 

tr .. nlifaCllll'lf. mod.L .u. .nd .pproval 
number). 

(51 Teshnl •• enl. 

III. Im·tont I'llme I'rotOCflI 
A. R •• pir.lor .. Ieclion 

RDlpintlori .h~1I be .. l,l;\l:d ... ·duecnbed 
In 11&:11041 18 .bove. eU11'1 Ihlll hLll 

r...pirllot .. lulU be eq"iprot1d Wllft " 
coll1buwuun ~11u1jh·clfiul!":'Y IInl1 lcid·II'" 
car1rida'" 
B. Fill"t 

1. The I .. t ."ilj.:ct III .. U her IIlIowell 10 I",IU 
a wealr. C4)AQ1Iltrlllioa of the itri,,"t lIII0''' to 
f .. i1IililifUe th. a:Ahi~1 "ilh t!l. than.clerillic: 
odor. 

%. Th. "lIauhject &hall prop41rly dOR the 
"'pif1llOt 5C1ectt:d .1 abo~c. and weat it lot 
at 1 ... 110 milWlI:8 l>&-Iore IIl1rtina th. Iii tc.L 

:L 11Ie ... 1 coaductot ahIIU ",\"iaw th.ia 
prolowl wida lbe 1 .. 1 lubjact b.fure IlIlin .. 
~ The tat I&IlIj.c:t abU ,.nann tta. 

cwav.nliorwl po6iUva prelillN lAd nepth· • 
prell&ll. Rt dwc.:ke (lie ANSI ZIILZ 181UJ. 
F.illIN ol.ilhcr chacll alia" be ClIIM to 
... .ct l1li .1t_la ",.pllllior. 

S. IIreaI. buda tndI.." a vanaJ.11aa .IIICIM 
tube coa~ .1aIWc oareWoride. lucia .. 
tha MSA p!IIt .5665, or equlvaleat. Attach a 
ah.Irt '-ItIl 01 hIbina to OM ead of Ua. ama. 
tuba. Altac:Ia Ita. olber ead 01 tha IIDOke tabe 
to a low pr.aura &it puaIIt III 10 GaUv .. 2IDO 
lDillll.ilarl par 1IIiAu... . 

L AdviM Ita. .... aubject &bel 1M l1lIGb 
CI&II be inttaliq to 1M 'fn and laalruCt the 
lubjad to keep tit. .Y" ~ wlWe the .... 
~ per{orm.ecl 

7. Tta. .... CiODdudor abaI1 dIIIIct tba 
...... oIlrrilanl lIDaU I.,. tbe ",be 
\award. \.be fllc:c.eeal atH 01 the lett 1IIbJed. 
The ptrIIMI coaductioc \.be tul thall bepa 
wida u.. .. at leut 1Z Iac:ba hill the 
lacepiecl uclp.dualJ, IOOve to withiA ODe 
Iacb. lllUVint UGUDIl tha wlaGl.e perimctar ol 
lb. .... 

L Tta. .... IUbJea IbaU be laa&ructed 10 do 
1M loIIowiaa aucdea whiJe the .. apilator.le 
beina dMUear' by 1M amakL !ac:Ia u.arciM 
IbaU be perfonDad lor _ a1au.&L 

L .. \he IIOIIDIU,. 
IL ..... deaplr. Be CIINIa tn.1ba ... 

.. ucl,.,.wr. 
&i.L Tuna -... .u &be wa, rro. 11M Ucla III 

tbe otIw. Be 0II\aia ~t Ia coaple ... 
1AhaIe .. aeda ... Do DOt .. tbe 
..p.tor ..... the abau&dwL 

hr. Noel a...d ~ Be cartaIa 
aociau .... ~ ud aede ev." 
--.l JAb,aJa wbaa bead Ia la lhe lull up 
poailiallilookiat toward ~ Do DOt 
bwDp the ...... tor ......... chaaL 

Y. TaAiat- Talk eIoud ..... alltwly lor 
1ftWll1DiIw ... Tta. foIIowiAlt ,.....,.pIa Ia 
ca11eci lbe lainbow ......... 1Mdlnc It wiU 
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runlt ' :'I • w.tle I'1Ina~ of !Ar.I.1 may!!m!!nll. 
o:n·1 lh: .. t ... u.e'ul 10 '''lisiy Ihi. lTquir-eme'I· . 
Alh:/n,;I'\'~ pn~~IIl!e. "'hll:h leN!! Ihe •• me 
PUIP.:JU may lisa be uaed. 

Ra;rbc..I" F'u¥.<as,. 

\ · .. h~n Ihe ... f.l iah: .Irikes r.indrop, in Ih" 
I.r. 11:1")' ,clilke • pri.m .. nd furm • rair.Uow. 
The ra:nL.,w I •• di,-i.inn •• f while li~hl inlo 
mll"r lHI .. cli!ul colun. The.1 t.lJ... Ihe lhape 
of • lun, ruund .rch. Wllh il. pllih hiah 
,,!.u\,t:. lind il. Iwa end I .pparenlly beyond 
Ih .. 1;""'''01\. Thele ' .. ilccordinalo IClcnd. ~ 
bUII.nll pol of auld .1 ani end. reopl. look. 
bul no on. ner rand" iL When I m.n loou 
fnr ,,,melhinl be)·,md hi. r .. c;h. hil friend. 
6Qy he il 100Jt.inll for the tNl of SOld 1\ Ih. In'" 
of Ihe rllinbow. 

yL. ,,,,,,Ina III Pllce. 
VIi. 8re.the norm.lly. 
A. Th. lesl .ubjeci Ihllllindicale 10 Ibl lest 

conduclor illh. Irrilanl Imok. i. dl!lltClad. If 
lII10ke il «!elecled. the teal conduclor .b.1l 
• Iop Ih. InL In thie CUI. Ih. le.led 
,.lplOllar I, rejecilld and another respinalor 
thoU b. Mlected. 

10. Each lell .ubjr.ct !'U"in, the ':1Ioke lesl 
(i ... wilhoul dellClin, the _o~) 111,,11 be 
aiVI!D • ten.ilivily checlr. of .IIkIU from Ihe 
MID. lube 10 del.maine if the 1'!l1 'lIblecl 
re.ct. 10 lb •• moke.. Flillore 10 evou , 
OI.ponM .bll void the fillnL 

11. 51. Jk. I)g, 810 of thi. flll •• 1 prolOCGl 
.h~1I be petfonned in • location with .ahlAul 
,"cnlil.lian Ilifficianiia prevenl pMr.1 
conLiIDiNllion ollis. l"lin, lOla by the tnl 
.pl .. 

1%. Al 1'0,1 l\Vo r.cepillCH llUIU be 
telactad by tho 1M tnl prolocol. nl' 1 .. 1 
.lIblKI ,ull be liven the oppor1ualty 10 weu 
lhellllor 011. wNillo choow tho one wbida II 
more COCIIfOl1lbl1 1o wear. 

11 R •• pIOllcm IlICCnafully 1 ... led hy thl 
prolocollMY be lINd In conlnnainal.d 
allDo.pbatn lip 10 lea llenn the PEl. of 
•• baloL 

H . The 1111 Ihlill not be conducted If lhere 
I. any hair vowth belwNn lit. Ikia .nd Ih. 
r.c.plece te.lI." ,urf.ca. -

14. Ill\oil .rowlb or .ppuellnlerf.,. with 
• MtI.f.ctory fit. Ihen they ,ball be .. il'mS « 
remnv.d 10 .110 IlIcnlnala ·lRllrfetlftCol.ad 
.1I0w • MtllfaClary fiL II • "lI.faclory filII 
,nil nolllU.lnacL the te,t lublect lDualllM I 
poIIU"e-prnMUI ,..pitalor IUch .. POWlred 
.II-punfyt", reaplnlo .... lupplled air 
,..pir.tor. or .. 1I_ntelned bro.thtna 
·PIMOII\&&. 

111. II a 1 .. 1 IIIblect l,wbltl dimcultJ In 
breathina duri". the In'" th. or be allaU be 
ref.mel to a phYlld.a Inined lR.rft1Ilralar 
dl ...... ar pu1aaon.ry -'Idne to detenDUl. 
wh.ther lhe t .. lllllbjeci can __ a 
,..piOllor whil. periCX1llina her ar bil duties. 

17. QuaUtatt". 611 .. 11111 .baII be repeated 
.1 leut ne., aU lIloath&. 

18. In .dditlon. bee.UM th. ,"Iina of the 
respiralor m.y be .ffecled. qlllIU.Uw fit 
lestmt .hall be repe.led IlIIIDIdIal.ly wbea 
the 1111 .ubjecl hll .: 

(1) Welghl chanlle or 20 pound. or iliON. 
(ZI Sil'lIficanl r.cl.I acanin, In the Ire. of 

Ihe f.cepllce .. al. 
131 5ill"ificanl denl.1 chana-: I .. ~ awIlipJe 

exlr.cliulll withllul prolhniL or acqllirlna 
dcnllln!" . 

(41 ReconlllVCtlv. or c:oemeellc IUI'IIIY. or 
(51 Any olher condition IUIIlUlY intelr ... 

with raceplece ... Ii",. 

C. RecnrdkftpiRf 
A lumm • ., or .Ule.1 retIIltllhall be 

DI~inlllined in •• ch offiCi for 1 yea .... The 
'IUIUMJY .heIllndllde: 

(11 N,me of lell.ubject.. 
(2) 0.1. of lesli"" 
(3) Name of IHI conductor. 
(4) RHPiOllora .. IKled (Indical. 

m.nur'CIIlfll'. modeL lise and 'ppro"aI 
number) • 

(5) T .. \ina ... nt 

QJ/onlililtiN Fit rftl Prot:«IIUW 
1. CaneraI. 
.. lbe _tbod .ppliee to \be ..... dn­

P,..I ..... aonpow.red aIropurilJinl 
resplnton onl,. 

b. lb. """Ioyer abaIlaalp OM Indavfclul 
who thlll.1IUIDI lb, full r.paaaibilllJ lor 
ImplelDlllli .. \be IWIp(ra1Dr quaatitadvo flt 
Inl PfOlNlIL 

%. o.(iniliOlL 
.. "Quenlll.dYl Pli T"I- ...... 1 ... 

Dle .... remenl or the .fflCll" .... oil 
respirelar ... 1. lXdudlnl the atIIbllllt 
.lmOtph ..... n.. Inlll pafDnDld br 
divldina the meeaund c::ancnIrlUoD of 
chlUen ...... 11a a tal *.w by the 
ma.1IInId concaalraUoa of the c:balIan,e 
qeftllaafde \be rnplratar lacapilca w"­
th. nannal .Ir purifylnt elemenl Ma belli 
rep14ced by IIIIIM1DUe.lly pedact purlfJIna 
aI.IIMnL 

b. -a..lIeap Aaeal- ..... tho air 
coowatnaal introdlacacllnto a &Ill c:buDbor 
10 lb.1 iI. concantratJon Ineide and CNlItde 
the rnplOllor lDAy be CIOalparad. 

Co -rill Subjct-IMIIIII tho poI'IOft weutnt 
the re.plnlor far quantlted.,. GllIed .... 

d. -Nonnel Slandint PoaltlOll- tIIftDI 

'Iandl", erect and Itra/abl with .... cIowa 
.Iqlhe lidel and looklna .tralPI .... ed. 

•• "Fil F.clor" !pelllll tho OIdo 01 dlalllnle 
'eanl concentrallon CMltlide willi rnpec:t to 
the IMide of, ""Piralar lnlat covoriaC 
(f.cepl.ce or nclOlllrlIo 

3.AppotaIU. 
.. IMtnuMnt.a1ion. Cam cMI. aodi .... 

chlorid .. or ather '",",prial. IlI'0I01 
..naration. dilution. .ad __ ro_1 
.yetallUl ahaU be uaed lar quaadtedft BI tal. 

b. TftI c1tambft: Tho tnl c:buIber .heIl be 
I ..... -ah 10 penall e1llllllUbtecta to 
"-Iy peri_ aU required -a.. witbout 

REFERENCE FILE 

dl'lnbulin, Ih. ch~l1enlie ... nl cancenll'lltion 
or Ih. ml'lsuremcnl .pp.II.luI. lbe le.1 
ch~mber .h,ll be eqllipped and conalnlctcd 
au Ih.llh. ch.llen ..... nll. effectively 
i,ol.led rrulD lhe .mbianl .ir yet llnifonn in 
concentralion Ihro..,houl Ih. ch.mber. 

Co When lesli", • .,·purifyinl ,.lpinatOn. 
Ih. normal filler or c~rutdae el.menllh,U be 
repl.ced with • b1llHflldcncy parUQ&Iar 
Nler aupplIed by \be IIIaI lDIIlulecturwr. 

d. lb. MmpliAt iRllrWlMDl tbaU be 
Mlected 10 thai • Itrip cbart fIC1IC'd lMy be 
lIl.de of the 1 .. 1 thowlna Ih, riM and laU of 
c:heUCIIII 'eanl concentratioa with •• ch 
In.aplratioa ud .aplntloa al fit feeton 01., 
leul Z.Im. 

.. The combin.tlon or IllbitilIIte au-. 
purifyUlc ai_anti (If any). challenp apat.. 
end chell."" ..... 1 cancaatralloft III the lilt 
daaaber .b.aU be IIICb IMllbe IIII_teet 11 
aoc expoaed In 'IICIIU al PEL 10 \be daa1I ..... 
.....1 .1l1li, d_ dunn. the I .. ttac ....... 

f. n..1IIIIp1I", peNt an \be &Ill .r-:s­
reeptnalor abe1l be plaCId .ad cou\nlct8d to 
\.bal there 11 no .llelabl.lea. around tho 
port, • he eJr Bow. te aUow.d lato tho 
NIIlPUaa line al .11 U- and 10 tbero 11 DO 
Iaa.f __ with die filar perfonaaaca or tho 
..... 1Dr • 

.. 'I1MIlIIt diamber and lIet ... .., Iha1I 
....t tho poI'IOft ade!all'l'linl tho lilt to 
..... ODIlIIt 1Ubtec& IaaIde tho dwDbor 
daMe tho IaaL 

II. n. aquipalllll ..... tInt tho ~ 
aa-pharw tbaU IDIlnteln lbe ClllGc.Glntioa 
of c:he11eap .... 1 coutant witlUa a 10 
paranl ...nadoa far tho d .. tiaa or the tnt. L"" .... lea (iA~aI batWIID ID '""' 
aad III boIaa.......w _ the eatp daart, of 
lbe laIn..tatioa 1M, DIM......s I 
IICIDDda. 

J. n.. bIbIai for ...... cIaa ..... 
ablllllpbaw and Cor lbe rupJratar IUIpImc 
pact tbaU be ...... _ d1uDeter. ~ aacl 
_tariaLll _II be kept u ehort .. pooeIbie. 
n.. ...u.c dll ...... tubiq I'ICOIDr :Iect 
by tbr IMDtdactlllV ..... U be uaod. 

k. n.. ....... flow frae the .... c:Iwabtr 
aheU,... tIIroaP a ~ IU_ 
befon me- to IM.-. 

L WIMa aodiua c:hIoride aeroeoIlI ..... 
tho NlaU". IuuDidltr u.&de tho \ell c:b.uIbor 
abaII DOt ....... SO,....t. . 

'" PracttiJltal /kquitlllt«tl& 
.. n.. fttUac olllaJl .............. 

aIIouIcl be ...... wltlt tb.o -YIaC .. lip&. 
__ and •• utaq alla~bIe 
c:artridtn and CIIIIietarI audI .. the WSA 
C-la u.w. Norton ... Surt1n1r N. A"() ... 
or Scoct ..... U .. tither or tho lIetI aadIDtd 
below to ........ lIaet tho fecap&..1iI ,..".., 
adJualacL 

(1) lWiliN ~ IML With the oxha ... 
ponti) b&acbd. the aapti.,. pr-.ro or 
tlIPllabaiadoa aI-.Jcl-'a ~ far 
IIV'IftlIlCOllda. . 

(1) &,otin",..",. 6ML Wilb \be In .... 
poI1(l) b&ocbd. \be ...... U". p!WIV8 ""'" 

(Sec. 1t1G.101t1. A,., MIx C) 



TOXIC SUBSTANCES 

~llliOQ .howd Rlllaill conaunllor teveral 
MCOn4t. 

b. An.r a racapaec:. il .djuated. the Ie. I 
• ubjec:1 .hlllU w.ar Ihe r.cepiece lor .11 ... 1 5 
cuanul •• belore conduclinl I qualill"_ lei I b, 
u.InS either 01 Ih. method. d.acnbed below 
.nd ulaIlIthe .. erci .. tqam. ducnbed iQ 
5A •• b.. c:.. d, .. nd .. 

111/MJ(JJJIyl aceUJce 1ft, When uainl 
OCS<lnac: vapor cartridgca. Ih. lui .ubjcCl who 
r.Mn ameJl th. odor ahould be uMbl" UJ detect 
die odor 01 ilOall'lyl acellAle Iquirted inlO lb. 
.11 nu,. Iha mOIl ""loft.ble portloaa 01 tile 
II000piaca ... 1. In a IOQlion which I, 
HPMt.tad from the 1 ... 1 .ra .. the IHI ."bite' 
a!wll be inaltllc:ted 10 cloM h.r/ha. eye. 
dloLMl the lal period. A comhlaalioo 
c:anndaa or c:uUa1lr with 0'laAlC v.por aDd 
b.i&b~mc:iaacy fdl.,.. ahaU b. uaed wbaa 
avwble lor the partiadat IIUK beiDa 
lalaci. Tbe lallWblad ahaU b. 11_ all 
opporG/Aity 10 -U the odor oIl1ou1,I 
ecelata baiorw the .... II mocI"daci. 

1211trillUlt /uIM,.,L Wbaa u.a1oa hiP­
alIldanq m ....... the lal wbjed abouId be 
UAI bla 10 detect the odor ollnt&ull fIIIIM 
1.1aAIUc cIa10rtde or Ulalliua tatnc.llJaride 
vaaUlaUoo ..... lu.baal .q""'-d IaIO the air DMr'" .oal wbwabIe pcIIUoa.I 01 the 
IKe,.. ..u. Tbe 1181 wbjed .aau b. 
IaIInICIed 10 doM tw/t&ia a,.. duMc the 
.... period. 

Co Tbe ..... ubject ma, all'" 1M 
quaAUlali" laliaa c:Iaa.cabv CIAI, II_ or _ 
bu oblaiMd a MUaIac&ory ftl u a&aled Ia 
U.0I1bia~ 

do Wore the aubjed aaa.n the I .. 
dwabar. a ....-ably ..... cha" .... qeat 
CODCIIGU'atiaa aIW1 be.........t Ia 1M .... 
dwaber. 

.. lmmediAlaly .,.. tbe 1Ubjec:t ....,. 1M 
... 1 c:b.aber. 1M cAe" •• apa& 
aaac.aatratiaD LuMIa tbe r.pint.or IbaIl be 
.... urN 10 aaaura tballM peg IMMInIioa 
doa no( a.c:aed I percaat lor a IWI .... 
aM 1 JMII'CIIU lor a lull lac:epiacIe. 

(. A a&able dM" ......... CillDQlGtraUGa 
ahaU be obaaJMd prW 10 1M ..... a&an 01 
...ua.. 

(1) RapINt.or ,...1ralD ..... trapa .. y nol be 
....up1aMd , .... _ Tbe ..... pa aIaalI be 
edjutecl b, the wauw 10 Ii" a rauoubly 
CIIIIIIIortabi. &1 t)'picaI 0I11GC111&1 ..... 

L llun;;. &,u... Pri ... 10 aaladaa abe 
... 1 ...... .,.,. the ... t IUbtad ab.u b. liv" 
CIOGIp&N 1aaCnlcU0III U 10 -/WI part Ia the 
leal pt'OCICIura. ".. lal wbjecllba.U 
parfona the lollowlq • ....a-. .. 1M .... 
..... I ... Mda lDdepadaa' taa&. 

L NotrnGJ BlwGIhinB (NB}.1n the aanuI 
.&a.Ddint pGlidoa. wilbout IaJIWIi. 1M IUbject 
abaU tn.the DOnDAlly Car alleut 111M 
aiAute. 

b.1Mp IbwIlhin6 (DB}. Ia the DOI'IIIAl 
ItaDdiaa po.&tiOA the wbjec:t ab.u do deep 
brM&hi.q I ... at laut OM miIwIa pauai.ac IGI 
U DOl Ia bfPl"utilalL 

l-111-M 

Co Turnin, h«Jd ,id_ UJ ,id. {SS}. Stand1nc 
ill pl ... ea the II.Ib;.ct .haU .Iowly hInIl11./"-r 
bead CrOIU .ida belW"" the ulNme 
""Iauona 10 elcil aid&. Tba hud ah&ll be held 
.1 .4c:h utrallll poailiOA lor .11 ... 1 6 
IKaRd&. Perlona I~ alleuc three COCDpllla 
cycle .. 

ci. Movinl J»od up and down IUD}. 
Standinl in pl.ca. the .lIbjact abaU .Iowly 
cuo". hJ./hcr bud lip .ad down belw .. a die 
ullell'l' poailioa .traipt lip end the UtraDe 
po.itioa .traiaht do_ ".. bud IhaU be 
held .t e.c:llutra_ poaIdoa lor allaut , 
MCOnda. PeriunD lor aiiaul thne COIIlp .... 
cycl ... 

e. RMKJiIll (R}. n. aubject abaU re.d out 
llowl, 4"" loud IGI U 10 be baud claarl~ by 
lhe 1 •• 1 coaductor Dr 1IIOIWar. n.. tat 
.lIbjecllhaU read the "raiabow puwae" .t 
the end oIlhie HCtiOlL 

I. CrilnQQ fC), n.. lasl .ubjact wU 
II1I11aCL ami1e. frown. .ad sanerall, coa&ort 
lbe llIIea uaina the l.uaJ IIIUICIa. Contlaue 
I .. at Iodl U MCOGda. 

8- ~nd 0;"" and UJuCII ,.. (B). 1'11. lasl 
.ubject IhaU band .t the waill aDd touda Ion 
acut RhInI 10 upri,hl poaitloD. Jlaptet I •• 1 
lea'l 31 MCOAda. 

h.IOI:Iilll in plat» (I), ".. tnt II.Ibjad "'"'0 
perlOtlll ios iD pI.c:elor llllaa.1 30 aac:onda. 

i. NutmG/ BtwGlhiM INRL s... U eun:IN 
a • 

Rninbuw~ 

When tIIa .""'Ipt .trika raladropa Ia the 
air. Ih.y act Uka a priam and lona a ralllbow. 
lb. rainbow iI • dlvlaion 01 whi .. IItbt lala 
m.c, be."Ulul coI~ TheM lab the.pe 
.,1 a lana round an:b. with Ita path blab 
llbova. end II, two -sa .pparently beyond 
Ihe borizoA. 'l'bere II.IoCI:OI'diac 10 IapDd. • 
boilin, pol 01 told al 111M aad. ,..,.,..loak. 
bill no ou ever fiada iL W ......... 1ooU 
loW IOlDelhinl beyond rucb. hie rn.da M' 
he i. IDOkinl lor the pot 0I101d et the _ 01 
til_ rainbow. 

a. lb. lasl ab.u be IanalAalad wt.a.n.r 
lU\y aiQ81. peak paaelralioa UoCMda 5 
percaal lor h.aJI.euU aDd 1 patCllDllor lull 
I .. c:apiec:e .. lb. Int wbject .. , be rafin.d 
.cut RtHtecL U two ul the thne .... 1Airad tala 
.ra tanDiaaa.d, the II abaU be da-.d 
iRlildequata. (s.. parapapla U-.I 

7. CDlclI/ociolt of Fil FOCI4t& 
L ".. fil lactor deleftlliaecl by the 

qlAlntil<lti"a fil tal aquala the av .... 
c:.oncenlflliioa inaida the reapinal .... 

b. The .v .......... c:hamber ClDllClGInU .. 
i. the .ritJwatic .vanee 01 the .... daaaber 
coRcantralioa .1 the .... iaoinl aDd 01 the _ 
olth.IHL 

Co lb. -¥VIlla puk CllDCaDtralioa 01 the 
c:halleaae lA .... lla.Nde the raapiral'" alMl1 be 
the arithmatic a".,... PMk CON*l&ntieaa 
ror ,ada 01 the DiM .urciMe 01 the ..... 
wbida an c:oaI9"taclu &be ari~ 
.ve"II' 01 the pe .... _tratioaa fouad lor 
e .. da bi'lllth ciuriDa lM uan:iaL 

31:8304.15 

d. Th. av.r.ge palik coacenttlltiae lor aR 
e'4:r'CI" may be dalalmllled .raphic.JJ, it 
Ihere i. QOI • Ira. I vari.liOA in the pe .... 
c:unr.enttlltiCIM durina a .ia&/ •• lICtc:iH. 

II. Int'rpn'fllion of Tes, Raul ... 111. fit 
I .. ctor 1I'I ••• 1ItId b, the quanlilativa fillnllne 
.h .. U be Ih. IowIII 01 the three prolec:tiaa 
rilcaon rc.ultinl lrum Ihree indapend.nl 
t .. t .. 

a. Otlwr Rft/uiremen'" 
•. lb. Inl .ubjac:t .h411 DOt be 1'.mlillad IQ 

WII' • h.lI·meN or Cull I.cepiaca ma" II the 
miniculIIII fil r.ctor 01 ,ao or l.ooa. 
R.pecliVal,. ClAaQt be obtained. U hair 
arowdl or .pparal ialcri .... with • 
.. tWac:tory 61. Ihen th.y IhMlI be a1lered or 
ramovad 10 U 10 .liOUMta iatedaranca aIId 
.lIow • M'iaiaCIory fiL II a .. ualactory iii it 
... U noC llta&OICi. the ... t II.Ibjecl mUit UM a 
poaillve-ptaIIIrI ra.pu.lor .ucIa U puwerad 
all·pu.rilyiaa .... pit.1OtI. .lIppl&ad lir 
ra,pir.lor. or .. II..c;oqt.iaaci brutbi.q 
.pparel .... 

b. The I'" alMU no( be conductad il the ... 
iI .n, hair arowth b.lwHR the aIr.i.a aad the 
IMcapieca Malina aurIMc:a. 

Co U a Iftt aubjact ulUbi .. cWIIc:uIlJ in 
braallWlc dunq 1M ...... aha. be abaU be 
ral.rred III • pb,ticWa traineclla ra.pirator 
diMI.aa or puJmoaary ~ 10 detatmiaa 
whether the .... wbj .... CollI WUl. 
.... pirat.or wlaila parfCll'llaina hat. hie d&&ti ... 

do ".. lilt tubjad Iba.U be aiva 1M 
oppartwlity 10 wear the .aUaaad rupit_lor 
lor 0lIl .... U the rupirat.or doa DOl 
provide ... tWactory iii duMa aclIIIIl UN, 

Ih .... 1 aubject ma, rcq ..... anolw ONn 
whida ebaII be padonaad IauaadialCly. 

.. A .... pintar fit lactor card thaU be 
!awed 10 the .... lUbject with the loIIowiq 
IDf_tiaa: 

111N .... 
(2) Dat. 01 It tat. 
131 PrDIediall faCIora obtaiud tbrouaIa 

uch aaawIacturer.1IIOdel aM approval 
DUlDbuoi ,..,..Ior .... ad. 

(4' Nama aM .ipahn 01 tha peraOA that 
c:uodllCtad abe ta.L 

t 1i/ten UloId Car quall .. dve • quullladv. 
nt ... qlhall be replaca.l..aJ,. wbenn. 
Iacrauad braathiaa rai,la",.. it 
.CICOIAAIand, or wbe the tnt ... at hal 
a1lend the IataarilJ 01 the fila. eadiL 
0rpaIc Ylpar cutridta/caaialan' ahaIl be 
repIK.ecI cIaiI, or aoaoar II tbera II a111 
indk:alioa 01 bNakthroutb br the ... t a.a&. 

14. In addUiDA. bac:auae abe ...uaa 01 the , 
ruplret.or .. , be .a.....d, q ..... litaUva fit 
"'Una .... 11 be ....... tad a....dialal, what 
lM .... aubj.c:l bu a: 

(1) W.1aIht cbaaea 0120 pounda or man. 
121 SItAific:aaI r.ciaI acamaa ia the .... 01 

the IIICr,IieCII Mal. 
(3) SI.iftc .... _tal c:baapc L&.IDIIIUpia 

uJraCtiou withcNt prothaia. or acqlliriq 
dealUraL 

(41 ~lnId1v. or _de...,..". ar 
(5) All, no.. conditiaa thai _, ial.rf..,.. 

with Iac:epieca ... Jina. 

['Sec. ,'10.'001, ~. C) 
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11. RlI1cordkerp;ng. 
" lumln.ry uf .lIlell rcsull~ Ihllll b. 

malnl .. U\ed in for 3 yelln. The lumm.ry IhMII 
Include: 

Appeodlx 0 10 I 1 11G.1 D01-Medlul 
QUMUoaoaIra; M.ndalon 

Thla mandalory appendix coolailll \he 
mediuJ qllelliolUUlI1"H thai mUll be 
.dminiale ... d 10 III emplo)'", who are 
eIlpolCd 10 .. baaloa. I ... molil&. lothophylUl .. 
Mctinolite. or a combin.tion oC the .. ~ra1a 
.bove Ihe .clion levaL and who wiU 

medic.1 ,,,,,,,em.nee pro,ram. P.rt 1 of the 
appcndill cont.in. the Initi.1 Medical 
Que.tioM.i .... wruch mUll be obtained Cor all 
new him who wiU be c:ovcrwd by the 

III N.me of 1 .. 1 lubjcct. 
(21 Dale of IUlinl. 
(31 Name o( the lei' conduclor. 

mttdical t"""eillanu requiremenl .. Part z 
induct.. the Ibb ... vi.ted PmodlcaJ MadlcaJ 
Quellionnaire. which 11\\&11 be .dminitlered 

1.1 Fil facton obtained from every 
rclp irelor ICiled (indic.te manufacturer. 
mooel. 1I:Ie and approval Dumber). therefo ... be iDcluded in Ibelt .mployft". 

10 IU empicYHI wbo .... provided periodic 
mediceleumineUona und.r the medical 
turvemance provi.ion. oC Ihe ... ndud. 

.» 

"4(C , 
IN/T/A1, Mr.DI.:AL \)U1::iTICHHAIiC 

I. ~ __________________________________________ ___ 

z. ~1A1, 51:C1JIITT • 
-1- 7' -l- -.- .'\- • -,- -.- " 

l. a.ocr ~. 
iir IT- iT iT· i'4 i,\ 

t • '.~EMT OCCU.ATION 

\. • LAHT .. oWOIIen 

,. 
\11 p COol.' 

I. TEu.ltOMr IlUMU 

,. IIITUVIDClI 

10. DATE 
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u. o.t. .t .\ru- n zT i4' » ~ ~7 ""II til 0., ' •• c 

n. .he. ot licu 
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J. , •• al. 
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Ir TU TO na: 
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TOXIC SUBSTANCES 

AvP-clb I to S l8l4.lOCn-l.Idw-p..-a­
-" a'''';!jc.d_ 01 a...c 
~ .... ..t""nrJ 

lal ClInt roenl8cnognnna Null! be 
Inlerprcl.cJ Ind d&Nllitld In la..,n:tlnce wllh 
• """,I,...ion.lly IccePled d"'~lncalion 
'yelCIIl lad reconi.d on I R""nljtf'nOjlnlphic 
lnlCt'pl"elaUOIl fonu. ·fonu CSDiNIOSU IMI 
ZJI. 

lhl ROC!n11leaogrlllnll ,h.1I be inlerprell"d 
1&.:11 d ... llied only by • S-rcl'ldur. II board 
.lilliLII/oenified r:lCilologil'L Ill' an 
upetimced phyaician wilh known alo.peniM 
In pnWlDOCQniOMl. 

1&:1 AU in&erpnlen. wbenner InlerpraUna 
chal rocmlllf'nognma madl III1ciar thi. 
..,ctlan. dlal1 have lmmediMlcly anillible lot 
.... Ianmca a compllll NI 01 the ILO-U/C 
inlW11'lMUoalil au.lncallon of Rldiuarajlha 
lUI' !'DawnocDoi_ 1lIII0. 

Appaedix F to Ilt1L1AG1-W!ICk PncJica 
and £DP-VaI CoaIl'Dla Irw Aur.o-d\ .. 
JnU &.apek ~MudaLory 

Thia oppeDdix Ie Inlended .. luidance lur 
employ..,. ill the automotive braJr.. aad clutda 
repiUr iDdually who wiall to red,," their 
amploy_' aabaloa eXJlOlUl'et clurinv repIIlr 
operatiana to levela below the MW 
II.ndani·1 acticI4 Mvello.ll/ee). ~ L\ 
believ. that emplorws ill lbi. indualrJ 
MCU.lr .,.. likely to be able to reduce their 
.llIploy_· up06Ul'et 10 llibnao- by 
atnpklYLDa the .aainHriq &ad wurk JIIACUca 
controls dcacriUed ID Soc:tiona A lind B oflbil 
apfNloWill. ThOM emplorera who cbooae 10 
I&M theM cnnuo1a and IIIoho achieve 
et.pOalllH below lhe actioa level wiu thua be 
aLle 10 avoid any butdm thai DliKht be 
IDlpoaocl by c:omplyiAa wllh auch 
I'8qwmnenll .. madicalaurveil1aDa. 
nx:onlkeepiq. traillil\a. reapiralOly 
prul..aioG. aDd reaulAted arM ... wblch .,.. 
trigend whell u\ployee •• poIUtIS rlU:Md 
the IClIoa lawl Of' PEL. 
~ allpoaura In lhc a"lnlPOlive brMke 

.ad dlilcia r.pait Ioduatr,. 0QC\IIa priDlarily 
durina the rrp1aamant 01 dutc:li plalet and 
bnoke pada.. ahoaa.. aod lini.op. AabalM 
nboara may tNc:ome ailbonlc wbeD In 
aulOlDO&ive mechanic nllMlvn the lllLalla.­
contaWnt reaidu. that bu been depoaIlad •• 
bnAba and clulcb.. wc.,. Employee 
UpoaurH 10 aabelloa occur durin" the 
deanina of the brake dn&m rw clulch blM&Iina-

Dued OG nidanca In the rulemalr.lna 
record (Bu. M-140 ~ IIO-HaJ, 0Sl1A 
belie.,.. that _ployen 'Jl8loaM In brake 
~pair openalioaa who iDlpl_Dt any 01 the 
WOfi[ pnu:tica &ad anaiAeerinl COGlrole 
cL-.cnbed In Sac:tloDi A &ad B 01 thil 
appendix may be .bl. to redllCe th.ir 
.mplol' ... • upoav.IU 10 ..".11 billow lbe 
aelioa 1.,,'&10.1 fiber/ee). Thne concrol 
nlalhada and the relevaal'record nillanca OIl 

th .... and olhar aurthode .,.. dacri:.d ia the 
lollowinl NClionI. 

7-1Q...M 

It. u.cJo.~t:d Cy/indrr/HEPA VaCllllm Sj·utlPl 
lotI/chad 

Th. enclo.ed cy~\'Iouwn IYatac "* 
in ona or the llcilJtin vlailAld by 
I1"prcunl.livu o' t.h.a NalioGMJ InIlilul' 1M 
CkC'upalional SIorely and H..tlh 1i':IOSHI 
dunnllll health huard avll.utioa of bnako 
.ep'll ( .. cliua (EA. ~J COaailta ol U.re. 
c,lImponen~ 

II J A whHI-.haped qllnd.w daipecl to 
cuver and eocloM the wbaa! .-bly; 

(21 A COIIlprelMCkir baM dd aouIe thai 
lila iIIlo • pon In the q'litIdar. aDd 

(31 A HEPA·rIltancl VaQ&WII uaed to 
evacual •• itboma dual .. nerllted wltlWa the 
c)'I:nd« by t.h.a comptuMCi air • 

To uperale the .yalaGl. the brake aaaotnbl1 
ia anclOHd ill a cyUndat thai bu viewlna 
pon, 10 ptOvicU villbU;ly and collOA aMnII 
thruup which the lUClIao!c caD IwIdle lbe 
bralLa .... mbly paru. n. qUod.r 
eCfec:tivaly i.oL.III aabaalM dual La the dn&m 
frunI the mcchaIUc·. brnthloa J,OA&, The 
briAke UNIIIblylaol.atioa cyUoder II 
av.ilable lfOal the NIUiak Coaapuy I &Del 
coma La two liMa to lit bn&b dnIma In the 7-
lo-1Z·illc:h aI.Ie ruae ~ to .u&.olnDbUea 
I&IId lisbl trud.a &ad the 1.Z-ao-w-lDdl aI.Ie 
I1III8C COCIUIM)G to larp coaamarciMl vebklaa. 
Th. q·liDdet II .qWppecl wida built-ia 
a;mp~.air II&U aDd a COGMCIIua lor. 
V.u::UWII delMl' equipped with ailltda 
EfficiIGC)' rarticu1aae AJr (I tEPA) row.11aia 
Iype 01 raltar ia capable ol..-aviDa aU 
P"'lida IfOMw \Iwa IU IIIiaoDa from &he 
w. Wbea the VaQIWII claaMr·. rullt Ia lull. It 
mual be raplaca4 accanilna to.aM 
\DMI1W.ct...,..,.'1 Ina&naclIoa. aDd approprt. .. 
t IEPA-riltated dl&ll c:artridIa rnpiralOla 
ahould be wotD diarina the pnx:aaa. The Oh. 
III the v&CUwa deaaat II aaaumeci to be 
coaWDiAa&ed wida aabIItoe Ilban &Del 
aboWcl be baAd1ecl carrlully. weltad wilb • 
fine mial of water. pt.c:aci imc.adIatelJ La. 
I.waUed plaallo baa. aDd diapoMd 01 
properiy_ Wbn the qUodar II In plMca 
arou.od the bn.ka aaMmbll' &ad the HEPA 
VICllWII Ie COCIMC&ed. COID~ air ia 
LlOWD Lato the qliAdar to 1o..aeea tba ~ 
from the btaka ..-bIy pana. The VI&QlI&a 

the1l nlcwelel the IooMoad _tarialllDlll 
within the C)·liAdcr. c:aphlriJlt the a.itboma 
mal.rial OQ the IIEPA lilt.,. 

The HEPA V&CUWIII)'Iteaa CAlI be 
diac:.oaDccted from the brake UMJDblr 
ilOl.tion qUndar whea the cyllodar II DOt 
betna uaad. The IIEPA VACUIIIII CIA IbaD be 
u6Cd 10f' dutda laciDa woriI. ptndlAa. Of' othar 
rouliAa dunloa-

B. ~ AJrISoJNlJI Syt'.1II /tI.u.od 
A COGlpraaMd-eir baM flltad at the tad 

with a boUle 01 MIlveal caD be uaed to "-

• Manlloe of Indm·_ .. ---aat ~ dn.a _ ~I"" _1 __ 01. t .... 
ro. ..... 

~.i4 
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th. U~IIM-COQ"'inina mid ... and La 
a.PIUN the rnuJlIna Marbome panicle. ill the 
"," .. nl miaL The 1IIIICh<&,"lc .bauJd ~o 
'PI1I)'illll t.h.a • .u.lloe-conwnina!ed panl 
with the aolvenlll e lullicenl dlllMnce to 
eRauno IbAl L .... lI~bt:'IOI ~dea .u .. nol 
wslodllcd by the velocity 01 t.h.a aolnnl 
IPruy. Aller lhe .. be.IO. ""nida ant 
thorouabty welled. the 'prlly lI\Qy be Lru~1 
clulIOr 10 Ihe panl Ind Ih. panl DUlY be· 
.pruyeiJ III nece ... ry 10 reman III'!.IHI and 
"'Ihen- material Ttw auLaDlOII\"I paru 'pRycd 
With the m~ IIG lben wipP.IJ with a r4110 
",hicla mual thllJl be diapoNd 01 
appropriMldy. RIl" abouJd be pUu:.d ill a 
l,heU.cJ pl;.,tlc N8 ot "II .. , conuliAIat while 
tI .. y 11"1 Ilill weL ibia '11IW"I1 thaI the 
lI.batao-fiben wiU nol become aitborDe 
lhat the brake and dllt.cb parta hava bMo 
cle&Ded. III deaAup nil 11"1 MUAdeted ratbar 
tbII d1.apoaad oc. they IIWII be wubed ualq 
IMtbocia appropia1e 10f' the IaI&Dderinc ol 
aabeatC»-COGtaaLaalilli _t.wiaIa.) 

OSHA beu.v.. that a variaDI 01 tIUa 
compnued-W/MIlvIIGI alai pr-. olf ... 
advllAlqlllWet the ~/MIl_t 
mIallKhoiqua dllO.eaed .bctv .. boda In 
W1III 01 C06&a aDd eaployee pro&ac:tic& ". 
variaDllnvolV'll the 11M 01 1f1'111 CAllI nu.d 
willa eAr 01 aeveral aolveat 0.-. 
COIIUDWdaJlYlVaUahle lroaa auto IUppIy 
Ilona. Spray CUI oIMIlveot .,.. InnpeDlive. 
.. adIly available.. aDd auy to .... TheM 
CIAa will aJao .. ve u-.. bacallM DO aoIvaat 
daJivary 1fII-1aaa to be ._bled..l.&. DO 
colllpl'llMd .. lr boae/1DiICar __ hie OSHA 
bclievea that • Ipny CaA will deliv .. MIlvlOl 
10 lbe parta to be claaned wlda c:oaaiderably 
Iesa lore. dwa the altaroaUv. ~ 
detivety ayllam daacribed ,boY .. aod will 
thua ........ 1._ airborne aabcaao- Obara 
tbu the cucnpraIMIkir method. The A.,-q 
tbanlcn baUcvea thai the IXJIOIIIra levala of 
al&lOlDOli.e repair aw:baalca uaUIi the lfI'IIy 
can/IOlVlClI alii ptDOIII will be .... ~ .. 
IbaA the upc»W'ft repottad by NIOSH lEx.. 
M-Z83) few the COIDpreuad·alr/MIlW'Ult miaC 
I)·atem lo.osl/ee). 

c. InfotmGUoG 011 1M £ff«:ti~ of 
Vano... Ci»lroI ~ 

The ._t olalrbonM aabaaao- poeratad 
c1urioc brake and ctut.cb repalr openatioRa 
dcpaad.a OD the wurk pncticn aod 
aoaiAMrIna COGcrola IIMd d.uriDI the rapair at 
removal actIvily. Data In Iba ru.t-aklna 
.-d doc:umaal the I-hour U-Weiabtad 
.v ..... (lWA.) aabaatoa axpoaun 1ne1a 
.uoc::ia&ed wlda variou _thpde 01 bnk.e 
MAd dutda rapair and removal 

NJOSH aublnil1i1d a rapcxt \0 the ~ 
nUUiId ., lultb Huard £valualioG 10f' 
AlII_tlva Bnoka Rep.ir'" lEx. M-ZIIQ). In 
addlUoA.l.abllrita M-ot4 and 110-141 ptOYtd.ad 
axpoaww d.ae fat COCDpIIina the a.Irboma 
COACaotraliou 01 ubaa&oa .... .,.ted by the 
11M ul \'ariou wan preclicea cliarioa bnJr.. 
~It opat"lIlioaa. n- ntpOC1I proa..u 

(a.c.1t1G.1001 ~ f') 
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r~pu.ul'W d_I .. for brale repu ir oper.llon. 
IOYOlVlOl • v .. ncty 01 control •• nd won. 
rr;,cllcCL Including: 

• UH: or cornpre .. ed .Ir 10 blow oul Ih. 
Lritk. dnlma: 

• UN 01 • brush. withoUI • welllni 'senL 
10 remon Ih ... bHlo.-con •• inin. rnidu.; 

• UH 01 • bNAh dippoKi In w .. cr or • 
101\·en' 10 remove .he •• bH.oa-conl.lni", 
n:.idur. 

• U .. 01 .n andoMd \"CUUIII deonlna 
,y.,elll '0 UplWW .h ••• bello.-con •• ini", 
rc.ldUII: .nd 

• u .. "I • tol""". miJllure .pplled with 
cOlllpreiNd .~ 10 relDOV. Iha resldu •• 

Prohibitrd Mf!thod. 
11M I&M o( eomprelMd .Ir 10 blow the 

.. b ... o.-conl .. inina re. idl&e orr th. 14I,{.Q1 01 
th. bnk. drum rcmovn th. resld .... 
errecli .. ly bul.imwtaneoualy producee an 
.irl>ome douct 01 •• bH.n. fibe .... Acc:oniinl '0 NIOSH (Ea. 14-2831. the peak axpoIl&I'H 01 
mech.Dica u.i", thi •• echnlq .... WU'I .. hish 
•• IS fiben/c:c. and ~ TWA upoIW'II 
nnaect [rom ~ 100.18 (/or. 

Dr. WIU .... '. N~ 01 the ..cOUllt SiMJ 
SdaooI 01 t.MdIdne ,Ex. 14-74) dIed dal. 
from JCDiabt ud HlckJab (1870) t.bat ladk:ated 
that Ute COCICIIDlndoa oI..o..lot raJIfId 
from OM 10 s.J.5l/c:ic 0", • ~lIta 
.. lIIp1!lII period wMa COIIIprueed air wu 
beiDa ued \0 blowout the ubettoe­
CODiIIInina rwaicbM rro. the brake cinI& Ia 
.be ~ .Ndy •• peak COOOIQtntioa 01 rill 
c:a wu ___ lew • few MCIIIadI cIurintI 
bnb deaAJna parforaaed wilh CDIIIpnueci 
_It. Rabl at al. (In) (Ex. 8C)..141lmau&nd 
.,... CODCIIIlnlklDli (01 uupec:ifiecI dun.ioa) 
wilhla w (Nt oloperati0G8 Jmoo/vina the 
deeniDa 01 bnbI With CDIIIpnaeed air and 
obtaJDed rwdinp nnaiPI froa ILl \0 ZU l/ 
cc. BecaI&M 01 &he hip OpGIWW !awl. thaI 
,..wt lroaI deaaint brake aad clutcJa part.I 
uiDI CDIII~ .ir. 9SHA baa pr'OIIlbited 
thla pnctice Ia the I'ft laeci .LUIdatd. 

rn.1f.ai ... ~ 
Wbaa dry brubllll WII taMCl \0 ~ the 

...t-~taUt.lat~ ... froaa 1M bnb 
ctnaa. aDd wbeet • ....bU ... peak npotI&l'M 
IIM--.d by NJOSH ranead en. UI \0 o.n 
(Ic.c. while ~ TWA IneIa wen .t the 
_ 1taDdard·. penni .. lbIe upoaunalim£l 
IP£LJ 01 CUllee lEx. 1+-283). Rohl.nd IU. 
c:olJee..- (b.. 8C)..148) c:alleded ..... 
.... pIee 1-4 I ... m- • brake c1e1l\int 
operauc. bWts perioraaed with • drJ bNaA. 
aDd meuured c:onoantNlionI nnslllllroal 
1.3 to U fla:; bownwr. MIBpliq tt.m. aDd 
TWA COGCIIIIlntioaa ... DOt ~tad III 
&he Rohl et al. .Nd,.. 

Wbal • bnaaIl w •• ted with w ...... suoltDa. 
Otr Stoddart dYeD. WI' ued 'oa.-the 
•• ~Lainina raidlM Lrora the aJJeded 
petta. PpcMUN "veI_l~ TWAI) 
_-.d by NIOSH .lao ClIQIded the _ 
(1.% llee PEL. and peak expoeurca ranpd •• 
hiP .. z.az lIee lEx. ~2G:IJ. 

Prr{med M:JthrxU 
UN o( .n cnllinecrina conlrol .) •• ena 

In"olvina_ cylinder .hll' complel",ly endow. 
th. briar.. .hoe .... mbly and • High 
Efficiency P.rticu.lld. Air IHEPA) fih~ 
equipped VlCUIUll produced I-bour TWA 
employee UpcIIW'C' Il( om 11et:..nd POlloi" 
npolwwe nnllRllrora nondatec:c.bl. ~ 
r/et:.IEa. M-Z6J).IBec." .. lhia ,y".III. 
.chil'Yld IJlpo.IUN I."ela be low the 
... ndud' •• ctlon In.l. ill. dnalbed III 
dec.U below.) 0.1. c:ollec1ed by ./W Mounl 
Sin.1 Mftlic:al CAn'.r (Elt. 8C)..141) lor Ni1llak 
01 America. Inc.. the _al.elt" .... oItha 
bnak. ulembly endoaww IYI .... abowed 
lballor two ol.hrce opentiCIGII&lllPivd, lila 
flIpGlWW o( medwUca \0 .itbome ubalot 
fibcre w •• nonde'ec •• bk Pot lbe lhird 
opera.or MJIIpled by ML Slnal NMII'Cban. 
th. upoeww WII U (Icc. wbich the ."thora 
Ittribuled 10 llbetlot thaI ud coataDllMted 
ch. open lor'. dothln.1n the COUIM 01 
preYlQUI brake Npeir opendona parlClr'lDed 
without the enc:1oeed cyl1Ddw/YIaIUID 
IYla-

50nM aulomotl". rep&1r fadlIu... ... 
c:ompreMed-eir hoM 10 .ppI, • aomat ... 
\0 remove the ubate»ocaatalaiDt raidue 
from the bnb dNru bel_ npe1r. TIM 
NIOSH dal. (Ex. ~) IacUcaIed abal 
medwaic:a _pIoyina thla .nbod 
uparicDced apoaura (..-.. TWA.) oJ u 
l/ cc. .nth pMb 01 Q.lI \0 CUI fICA. 'l11la 
.aduUqua. and a YuWU 01 It that OSHA 
bellna la ~ .... coallJ ud __ 
.tracttw III ~ .mp&ar. ~la 
d..crtbed III ... .., datail allow fa Sec:dou 
Auda. 

Do S4utuIwu7 
la caaduaioa. OSHA belJftea that It la 

Uk.ely that employ.,. III the brake and dlllda 
repair IDduIlrJ wtU t. atM \0 nail 
1henMe1".. 01 &he actlaa \nallftalr buill 
mao the miNd Il&IIdarcIII lIMy 
coa .. LaalkNaly _plo, ... vllhe I ..... 
coatrol _thoda daec:ribed above the 
eadOMd cyltDdar/HEPA y.~ ..... 1M COtII= aIr/aolYCl11MtbocL III 1M .., 
un IOIYat IDiIt .ra .... 
A"...th G ... S 1nlJOel-Sdstnn= 
Tad.kalIDl_doD 101 Alh .. u No. 
'«wd."", 

L s.abc&atlel IdeaUllc:aIlGa 
A. Suba •• DCIC -Albetlot-Ia!be DlIM 01. 

d ... oIl11l1D"ium-lilicate _ .. Ie that 
occur In 1Itx-lorm. MiDanla that VI 
laduded La chit IP'OUP .re darJ"lOIlI ... 
aocidoill •• _II .. tremoUte ubalo .. 
anthopbylUt. ubfttoa, aad ICIfDaU18 
•• bea.CMo 

a. Albealoa, Iremolll .. anthophyllita. and 
,clinolite .... IIIIed La tIM III&Dw.CNre 01 
b"'~"anl cIothin8. .uto..tin brake ud 
c1ulda Unlnp. and • "anet, 01 bulldl", 
IIIlleriala IncIudtna Door lila. roolJ"Il.h .. 
Q1i1illl til ... ubet'_~1 pipe aod abeet. 

REFERENCE ALE 

lORd lire·rea;'l.n' dryw.ll A.bulen la 1110 
p .... en. In pi~ Ind boill:~ In.uUllon 
mll.riala. .. nd In 'l1",y~-()n mol!.ri.l, 
IUt"Alcd on bums. In aawllplcc" 4nd 
b.1W1:eG w.11a. 

C. lbe po'cnli.llor • producl conlAlinina 
4'bw.0I. tremolile, .nlh~phylli'e •• nd 
lIelinulil •• U rei ..... brelllhe.ble nbc", 
depclkl. OQ I .. dear'" oIlri.bilily. t'riolbl. 
malIN that tIM ma.mal un be c:nuablcd 
wlIh hand pre .. wre and la .buelonr likely to 
.mil ribera. The nbroua or nuft'y .pr.yed-oll 
tnaleri.I.1&Iftd lor IlreprOC1finlo 1cIu1.lion. or 
lOund proofinallre conaide ....... 10 be (ri .. hl .. 
.nd they readily rel .. N Iilbome fiben'il 
dl •• urbed. MaIm'" ludl •• \ulyl·.abeslot 
floor .U. Otr roan", relll ilre CORllidared 
aonln-bl •• nd rcnenaJly do not IOUI ""lrbome 
nbara unJ ... lubjftc.ed '0 .. n.Jinl or ... wial 
openUona. Alba.lo~nl pipe « .n .. 1 
CUI .mJt .irbonI. Ilban illhe 11I •• 1IriM1a .... 
cut or .. wed, or lI.he, .... br,,"ea durina 
delDOUl1oA opa.ttona. 

D. Pamiuibla IxpoIl:fr. upueurw to 
aJriIonae .abeelOlo IramolJlo, antbopht IlUa. 
aad adlDoU •• Dbere _y DOt uceed CU 
8bara per c:uh6c Cllftll __ ol,lr (CUllee) 
aYW1lfld ow_!be .. hour woriulay. 

U. H .. 1I1a Haanl Data 

A. Albato&. 1reaIoI1 .... atbophyWta, ud 
adUIoIJ .. c:u ca_ diaabli"l rapinlory 
di ..... ud Yarioa Iypee vi c:aoc:en II the 
flben .... 1MaW. InhaUnc or Jnaatlq na.. 

. Iron COIlwataa .... dothJns Otr aidA c:aQ .Iea 
I'8III1IIa .-.. d---.1be .,. __ 01 
tbeM d ..... ....u, do not .ppe ... lor 20 
III JDan ,..... .n-lnitlal apaeura. 

I.Ixpoaun \0 •• batoa, 1rItDolIta. 
IIIIthop11JWta. IDd acttDoIlI. hu a-a .... 
\0 CIII8e I ... caDCIC' ..... heIloaN1. ud 
cancer 01 1M atCllMda and coIoa. 
MaIoIbeU .... II • rue cue. 0I1be th&a 
tnft\bnaDa lia1Da of the c:beet ancI.bcJoawa. 
Symptolal oIlD11OtMUoaae 1Dclud.a ~ 
01 breath. p4IiD Ia the wa1la 01 aba c:bat. IllIJI 
OIebd«wina l pa!A. 

UL a.,naon ud JIIovtacUve 00&!aIDa 
A.1tHpina1cn: YO\I IN requited to .. ., • 

rnpWtor whaG parllX1Dlna taW lbat .... llIt 
III ubnloe. 1retDoUta. anthopbyllila. and 
adiDoIit. 'XpoIUI'I that uceec» tha 
permillibla npoaure limit (PEL) 0I1U l/cc. 
l1Mae conditlone c:u OCQII' w1U1e yow 
employw .. \a !be proena 01 iDaaa1Iina 
~ coatrola \0 red~ ubata., 
1rInIOli ... anlbopbyWta. aDd acdDollta 
DpoIIII'I. or when ~ _troIa are 
DO( (uaiblc \0 redliCll ubMtoe. Uemolila, 
anlhopbJIU'a.:aDd .ctinoUta Opal""" AiJ'o 
JNrifytlll rnpJnlorl equipped with • hlab­
.RIdancy penfaabl .. air (HEPA) fIJI ... can he 
lINd when .Irbo",. llba\ol" IrIllloIU .. 
ufJw)ph,Wa.. aDd II:lilioUte flber 
coacatUndoaa do not a.ceed z flor::. 
01benriM. .~led. poNU~ I\&U 
racep*'a rnplrltora __ be ~ 
Di,poaaWe rnplrallora Otrctu.t _aka .... __ 
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penn.lled '0 1M ~ 'or Ubea'lIS. 1r,'!,,,,lirl'. 
an.hophyllile. and aC'lnolil. worlt. for 
.,Ilo:ctiw pro'lIct:On. re,pino'on mu.' nl l'out 
r~CA 4nd heAd anualy. Your emplo)~r il 
requrred 10 coodW:I fil luUl wh.en you lire 
ronl ulil"ed I "'Ipirllor Ind """'1 ft mon.h. 
Iherurl~r R~'\pira'on dlouJc1 nlll he 
looleneu DT removed in ","uri! lilual;',nl 
.. hoi,.. Ihelr 11M i. r.rJII1N!c1. 

B. Prolecli". Clolhina: YOII Unt re~luirc:.lln 
wr.I&t prnleclivlI clothina in work are41 y .. l'",r.: 
.,lwII.I" 'remulil •• IIIUlophyJlj, •• an&J 
4(.l.lIwliUl r.bu concealralionl .1I.CI!eJ Ihe 
perraiUlble expolut. Jimjl (PEL) 01 o.Z f/c.:.lo 
preUlI1 wnl .. ",inlltion 01 thl .!un. Whcnt 
prolectlv. cl011Wla Ia reqlWwd, yOIil .UI.,/oy~r 
mllil plovid.: )'OU with clU4l1anuGnl .. 
Ullk .. you ..,.. WOtkina 011 " I~ ... !MIIOI. 
Ircmnlilll. anlbophyllilc. lind lIcliDulil. 
remall,,1 ~ ~awlillon project, y.:.lll ~p/oy"r 
111;,.1 .. !.o provid .. I cha~ room .. nd 
1Ip .. "I. loc.:kcn lor your IIReI clo,b .. 1111'" 

!;OCI,,,lIlinliee4 wuril clo~ .. LC rOil lira 
worili.IC 011 • I~ Illbea"" tremo/ie .. 
.nchupbyIULa, and actinolite removal or 
UuUIGlilWn pcvjecL!IAd when itla 1.II,ibl. lu 
do IQ, )'OUr unploYIt awli provide. c1eaA 
room. abowet'. and dacoalamiDation I'OOGl 
WGIiaIlOIY &0 the woril ArM. Wbaa Ie."ina 
chI wonr. ...... yOCI mIYt ntlDClVI 
cont..miAMteci dotJWac belore pcocecdlrac to 
Ihl ailuWIf'. U tbe ebow ... '- DOC .d~1 &0 
che wurit .ra .. you mllit v.cuum )'OUI' 

dulhinc baron proc:eediq 10 tbe c:baq. 
I'OOIIl lAd .now .... To pre". .. t Laha~ fiLMn 
III coali&ll.UIe4 c:b14ll1'OOGlll lAd abo ....... 
I •• v. )'OUr nt'pilalor 011 UAt.iJ JOIIIa.". chI 
aIlow« &A4 a"erda. dUD chADae roocn. 

lV. OlapoNl Prucadurn and CMDIIfl 

A. W.,1.Ia thatlnt ..-wled by pnlClI'" 
.. here .lbnlOl. tnmolit .. aalhopbyWt .. lAd 
ICtiDoUte ill pteMl\t iDc:Wdc 

1. Emptr .. bntoa, trcmoU ... utbophyUie .. 
and actUlGllt. lhippint CDlWnan. 

2. ProcI .. w ..... lut:h u cuttiql, 
trlnsDUllp. or ~Iect material.. 

3. Htw· .. k-phll w.au froaa ~ .. 
Y~ --

.. Aabaloa, lmDoULa, lDihopbyWLa, lAd 
Kl/aoUl. flntptoaan, or IAaulatiac material 
lhat II ntmoved from bo· lld jnp. 

L BuJIdUIc products that coatAlD ubatot. 
tI'IlDOIlte. IAthopllyWe .. lAd act1DAUte 
.-ved dutinl bo&iId.iDt rcAOVlUoA 01 
demolUJoa. 

.. Coaa..aiDated d1apoeabla pnllediY1l 
c:JodUAa. 

B. Empty abipplDl bqa caa ba Ilan-d 
IInder a:xhaaet booda IIId puked 111&0 .!ttiPt 
coal.to.. lor di.poMl. Empty abipplaf 
dnuaa .... di1Baa.It &0 dI&D lAd ahouJd be 
MIled. 

C. Vacullm I. or dl.poubla papet ruten 
ahoWd DOC be cleaned. tM.1 abouId be lfIC'yed 
with • I\.oe _11f' mial lAd p&.ord IIa&o • 
labeled w.au coat.iA .... 

7-1~ 

D. Proce .. WUII Ind bOllKkettpLna ", .. UI 

,houJd be Willed wilb W4I.1If' or • cnixtw. 01 
w.I«1IIId lWfilCLaJlI prior co p.cU.Ula III 
d "PO'" b Ie conLa.ioaR. 

£. Mllteriel COGlAiAU'I ubealO .. trcmoUI .. 
.lIlh ... ph)·llie .. aDd .ell.aoUt. thai il nmo"ed 
lrum buildin,1 mllit be dilpoaed alIA lealr.· 
tI"'l o-oul &hid plutic bqJ. plaalic·lined 
c.anfbo4lnf contein.n. or p/ .. lic·liAed III"'" 
conl.ine,.... 111 ... WIll ... which .... racnoved 
wbil. w.L Ihould be .. alad bu:ontelnen 
bIIlorc chey city CIUllA _UIII ... the rei .... 01 
•• bc.loa, Intrllolill. IIIthophyUiIl. lAd 
IIclinolil. liben dllriq b&Ddllnt-

V. ACCIM &0 InlortlLltion 
A. ElIch ye.r. )'out employer .. requitad &0 

inlOt1D you 01 th.a 1IaI000000doa coal.lined III 
chil lcand.atd lAd .ppeadkn (or •• beiloe, 
IremoUI .. anthophyllite. lAd MCtloolie .. In 
addiuon. yOUI' -vl0Y'" rIIIYl iaeCNd ylMA III 
lhe proplt' work pncI.Iott lor bud1iaa 
_llria/l c:oalainlna ubata.. trelDClllLa, 
aclbopltyUite. lAd .c:Ii.aoIite. aDd tbI axnc:t ' 
ILII 01 protec:tl" equipa.lL 

a. Your _ploycr Ia requintd &0 dIrtenaiM 
whalhctr rou Int belDc upoeed 10 ubetlOl, 
1ntIDolite. ulhopbyWla. lAd ICU.aoU ... YIM 
Or your ...."....1.11" Ia&a tbe npt to 
ot-v. -..aoYIl _.wre= .... 1Ad to 
recun1 tbe ...wtl obt.a1Ded. Yow employ .... 
required &0 IAlDnll ,w 01 your expclll&nt. &ad. 
II YOll Int expoaed .bon tha pum\allble 
IIcn1t.1w 01 abe II reql&iNd &0 lAlona )\1'1 01 
the ac:Uoaa that .... beUIt labII to redUCII 
your axpoMN &0 witlWa lhe pel 1 •• IbIa liaiL 

C. Yow empIopr Ie .-quJrecl to keep 
ncurda ol yow ~ lAd IIWIdIca&l 
.xallllDldoaa. 't1Iae upoeuN ~ IIWIt 
Le Upt for atleurlblrty (30) ,..,... Medical 
recorda mllit be kept far lhe period 01 yow 
empIo)'IMQt pIllA th1rt, (30) year&. 

D. YOIII' emp&oyw .. .-qu1red \a ntleue 
yow ~ lAd medical ~ to,ow 
pbrlicWa 01 daiptecl ~'-U". IIpCID 
yOUI' wrinaa ntqllllL 

AnllFlh H ... mu.a .. dd 
~CiIli'lh. letA h <II 
~AIIdMJpII""" "'A cd H ....... 
Nrdl&erJ 
L Route 01 BAtry IAbalalioa.laan'* 
D. To.xJcoIoa 

CIDIc.al mcs.oc. 01 tbe advene .a.:s. 
u.oc:lae..d willa aJq)OIUI'I &0 uba&ol. 
tI'ItDolILa, aad!opbJWLa, lAd ediAoI&La, '­
pnMIlt III lhe IDnIl 01 an..-.1 ~ 
lp1d.emlAIop:aI .tudiee 01 OCQIpaUoGally 
.ltpCMCd ---.. famIJJ coalActl ol---.. 
&A4 .,...-..oM U\iDc MIt ubMcoa, tnmollLa, 
IDthopbyUiIe, lAd acUDoU .. aWIeI. n.. 
,tudJn have .a.o- • cWlAite ueociaes. 
balWClQ 'Jlpoeu.nt &0 .ebeMoe. er-U ... 
IALbopbyW ... lAd IICUDoUte _ .. 

il\Cl1luad incid.nce of luna canc:or. pleural 
.nd rerilon .. 1 _chclioca.a, ••• tro4AUilUaa1 
c.anc.er. and ubuloai&. Th. Ia" ... II • 
di"blinlllibtotic IUDI dIM ... lhat La caUMd 
oo/y by 'JlflOIU~ lu .tbe.loa. ExpoeUnt &0 
ubc'IOI. ".malit .. IIIchophyUit .. lAd 
.ctinolil. b ... Ito bee. uaoc:i.l.d wi&h liD 

&nerlucd incideACI ollllophq •• l kidney. 
laryn ... L pb.arynacid. .nd bUCCMI cavily 
c.ance,.... AA wilta olhct know. chronic 
ocCllpaeiooal d1111an, diN.w .uocs.led 
with .,bealoe, ~maUI •• AAthopbyllile, and 
.Cli.aoUte pur.Uy .ppaltl .boul 20 y • .,. 
101l0wiDc Iha lint 0CQ&ITeGCe ollllpolUI'C 
Tblnt Int no knowa acute a(fectl ueoci.led 
with expoeUnt 10.tbntoa.lntrDolie .. 
anthopbyUit .. and acU.ao1il" 

EpidcmiolUjica1atud.i .. iAdicate that tbe 
riak 011"", CIDCIr I.rDOf\& expoeed warUn 
who ,c.aoke c:ill .... " .. ia .,. •• lIy i.rI.cruNd 
0."., IAe riak ullUDI cancer aa.oGl DOD­

IJlpoeed NDOken at ~ nonlmoJ.cn. 
n- .Wdin 1&IIII"IUlaI CCUltion ol 
llDOkiDa wUl Rlduce tha Oak oliUDI c:ancut 
for • penoa opoaed &0 .lbnlOl. tremoU ... 
IAtlwpbyUiLa, lAd acUaolite tM.t wUl no( 

r.chace it &0 tbe 181M Inll 01 rilk .. that 
IJllatina _ aa apoaeci worker who Iau 
MVIt .-k.acL. 
m. SIpa and SympCarDI ol~c.d 
ru.... 

1be aIpa IAdlpaplOllUl olluac cancer .. 
aulrOlatntloal CIACW Lnd~ bJ IXpOIIn 
&0 1.bMIoe.1rMWIU ... aatMpbyWlII, ud 
IdiDollte .... DOt IIDIq\III, acepllhal • cheal 
X_y ol .. upoeed ... liaal wlda Iuaa c:aacw 
-, abaw p&ew.l p1a.qaea. ...-..a 
caldOcal1oa. .. pIeura1 fllnU. SfIDIICOIU 
c:bandIarIadc 01 -.V4IwI .... IadMda 
aIaanneM 01 tn.1Ia. paD ill die w.u. ol die 
cbn&. .... bdcw/MI paia. V .... hel;".. baa 
.1Uda .... 1a&eacJ periocI ~ wUll 
Iuq c:uc:.r (40,..,. w ..... 15-a,..,." 
lAd 1DeIO&heli .... Ie thantCon a.oN UkaI, &a 
be louod IIII£IQI waR.. who were firM 
upoMd &0 ~ at aa..ny .... 
a h IQtJ'I"_' Ia alw.ys fa&a1. 

AIIbnt"lla pel_II)' Obroela c:au.aed b, 
1M 1C01_11es. ., ube&Wt Iihera ill tbe 
lllGlL S~ IAdade IbortMM 01 a-.dI. 
......~Ina.I.tlpe.1Ad w ...... r..u. 01 
Ik:k-. Wbaa tIM Iibroaia war-... 
ah.ocUMII 01 bnalla OCCUtIIVIQ" .... ".. 
dl • .",..... ol.lbMloeI ... buod OIl • WI&aIJ 
01 upoAnt to • ..-101 th.a ~ ol 
cha.r.cteriadc: nd&oIopc c:au,... eM­
~ aacklee (nlM" ud other dla1r:al _bINI ollibroelac 1II1II diaMM. PSwnI 
plaqlMelAd thick_at Int ... NCI 011 x-
rara .... dwtac 1M ..rt, .... 01 1M 
.u-. A"'loa'l .. on.. • ptOIrMIA .. 
di.Mue _Ia die .t..ce 01 CllJ!l&tfc • 
~ altboqIa Ih1a IptIean &Q be • bIPI, 
lDdlyldy."wd c:hanc:Ilrildc:.la ..... ca-. 
ciulla _y be callMCi bJ 1'IMpItI&ory ... 
card1.c (aiIura. 
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TOXIC SUBSTANCES 

rv, SUlniUliOc. and Pnn"cndve 
Coa..idenotiona 

,.. aoted abov •• expoaure 10 .. ~IO" 
trwmoUI •• AllthophyU:I •• Ind aclinolill hal 
baeD linked 10 10 incr.IMd ril" ollun. 
CAUICer. lM80dI.liom ..... lroulI.llinal 
canc.et. loci ubetloei, amana occupallonalll' 
upoeod workctrL Adequal. aaweninr 1 .. 1, 
10 delemWac an .mployft·1 pol.auallor 
daovllopinl Mrioua cAtonlc diM ...... ,uch .. 
c:a.ocrr. froco .xpoeure 10 .. belloe. ttemolila. 
anLbopbyllile. and ICllnoUII, do nol prnenliy 
exi,l Howewu, aulDe leal a. part~IMrly chell 
X.,. y. and pulmOnAry luncllon tetta. !lUI Y 
iDdkate that an emplo)," hal been 
o"erupoa.cd 10 .. be'loe. trwmoUta. 
anthophrUU .. and IcUaolil .. !nuIalina hli 01 
bet riak 01 developina IIXpol4U'W-tlll~ded 
chnInic diHa .... 11 i. imponaal rot tha 
phy~ 10 become I"miliat with tba 
ClpCRt&q coadllionl In which occupadona1 
IXpGelllW 10 llbestO&, ltemolil" 
AllthophyWta. &Ad aclinolil. 1.libly to (k;.CW'. 

Th1a Ie putia&latly iaportaotlll aVillualio. 
IMdicaI &ad work bialoriH Alld 10 coocilldiq 
pA)'aical uamioMdoa.a. Wbea an IctJVa 
_ploy .. JaM been IdanUlied u bavtna be.o 
ov~ 10 ubaloe,. lnmoIila. 
laLbopbrWta. &ad actioolita. IMlaural tall"" 
by !he employer 10 a1laainala 0( milipl. 
rlltthcr UfIC*IIW ahou.ld .Iao lower the riak 01 
Mrioue laaa-a- CIlGMquaDCa. 

Tha alllploytW Ie requind 10 luliNte I 
medIcaJ .urvaiUaaca PIOVIIIl ror IU 
IIIIplor- wbo .... or will be upoaad to 
~ InIDOUta. InthophyWt .. and 

7-.0-. 

Iclinolil. II or lbova ah. Ic!loa lev. I (0.1 
fiber per cubic Oaldmaler 01 lir) ror lO 0( 

more ciaYI per yur loci lot aU amploy_ 
... 110 .,.. I"'pad 10 w • .,. I oq.live-prneura 
.... piraIO(. J\lIalWDiMUOQl &ad ptOC.dlltlS 
m",,1 be pcdoraaed b)' or unci.,. the 
IUperoIWoa 01 a Uc.ANCi phylidao. It I 
relionallla time &ad pLac.. &ad II DO c:o.t 10 
\.h.e _ploy", 

A1thouch broad Illttuda I. "VIG 10 !he 
ph)'ak:i&a III praac:riblAa ~c II'" 10 lie" 
Included III \.h.e IIMdicaI .1IIV.llJaoca proaraI\Io 

OSHA. tequila iAdl&liDO of the rollowlnc 
elemanll in tha roul.\ne examlnatloa: 

(II Medical &ad work !alilon.. with lpacWI 
anpbw. cUr-.dad 10 'rlllilOlDl oIlhe 
.... ptratory Iy.lam. catdluvucular I)'ta.aa. 
and dij(elu\"I1rICt. 

(iii Comp1cUoa 01 !he "'Piralory cl1aeue 
q\M:abolllUllre conlaiMCi III Appendix Do 

(lil) A I*yllcaJ u.am1aadoa 1Adud!.nc • 
cbftl fOInlpaOlrUl lAd ,,"IIlMlry fuAcUoa 
tht thatlncluciM IIl8UUftIIlaat 01 !he 
.mp1oY .. •• lcxcaci vita! capacily (FVC) ADG 
lorced upitalot1 vohame at OM IOCIODd 
(t·W,). 

(ivi ADy liIbontocy or odw teat that abe 
UMnWllAa pbywkiaa dMaaa b, ~ 
IIIedlcal prlc:tica 10 be MCaIMI'J. 
".. _plo)' .. b nquWd 10 mab the 

prHCIibad tft" l"aIJ.ble .t &Mat aaauall)' to 
lboN empIo) .... co"and; IIlON 01 ... thaa 
.pec:illeclll taCIIlIIIl.aadad by abe ~ 
phy.1du: lAd upoa ....uaat1oa at 
emplor-&. 

.".. .ap4oy .. 1e raqulnd ta pavvide the 
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ph)-.ldan wllh the rouowtn, lnlorrut1oa: A 
copy or thIe Ilandatd and IPpendlca; I 
dftcriFtioa ollh4t _pili,. .. •• dutiq II ther 
NI •• le 10 ubeslO' eltpo.ure: Ihe "",,,Io),ec' • 
rCI'relCnlali\"o l&lnl or f"?UI~" 10 atbe~ln. 
In:.nolile, Inlbopbyllite •• ad • .:tirwhlr, • 
d.:acripLioR olll"Y peu .. nal prol.cliu .n" 
re.pit .. I .. ". vqulpm.nl ..... d; IIAd inr<lmwUoft 
lrom p,."ilJllA .... diCill ax..unioaliGGl of the 
aifac:&iId 1IIl"lo~_ that Ie aot oahanwiM 
available 10 tba pbr'i.cW1. Maklnc thi. 
W<ltnIIIliUA ."aibllla 10 tba ph)'1idu wiU 
Aid io tba evwlAltiuo 01 the empIoV .. •• bullb 
ia ra.lllliDO 10 Ulianad dulial aod filMSi h. 
\OW ...... paraonal ptoIICU\'. equipcDllal if 
roquftvd. 

The llIlpl/)YWIa required to oblllll • 
wrillan opinlDO rlOlll tba ."mlninl phrlidwa 
COGlIinioa tba raulll or aha -.liul 
'uWoalioa; \.h.e pbylidu'. opioioa II &0 
wh.th .. lha atnploYII baa All)' ciellCleci 
IDCdical condU1QAI IMt woulcl plac. tb. 

" employ .. II at. lacr .. Nd ria ol.l(poauN­
,../aLad tll_ar. Ally teClDllUllClftcMd 
IIl1litatioGa Oft 11M .lIIplo}" .. or oa tha lIN at 
penonaI pralective aqulpaacot; ud • 
.wllllleftl thaI tba employee be. beaft 
Inlonned by the phyaiQaA or 11M reaulte 01" 
11M medica euaaiRatioa ancl 0110, medicII 
condillOlll relaa-d to"ubetlOl, lratnoIita. 
Alllbop!ayWta. anel ec:tiAoUte eapol"'" that 
require Cutthat expianaUoa or treellnen!. Tbi. 
wriltlft opiAIoa lIluel DOl 1ft ... pacific 
n"dinaa or diallftOlll uare&.lad to upoaUN 
to ubutoe. tmr:uIil .. anlbop!arUIta. and 
ac;uuolitG. and • cop, 01 the opinion Ill"'" be 
provided to \.h.e IIfTaclld _plo)'_ 

[a.a. 1110.1001, AIIp IPdbr H) 
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~ 192t..51 A~tO&, tremoItt., 
IOtnophyfllt •• ancs IICUnoIlt •• 

.Sec. 1926.58 added by 51 FR 22756. 
June 20. 1986\ 

(a) Scope and application. ',..i, 
.ection Applies to III con,truclion work 
II dcfinr.d in 29 CFR 1910.12(b). 
ancillding but not Iimlt~ to lhe 
Co II OWing: 

II) Demulition or 'iill".1I:~ or !ltrJcturcll 
where ,ube:ttos. trc:nol.te:. anthoph)·lIile. 
or iiclillulile is prt!~r.nl; 

(2) Rt:movill or enc.llpsuJ.:lon or 
malori .. 11I conliiininlr a:t\;~s:":II. tr':molile. 
anlh'Jphrllite. or iictlnolitc: 

(JI CI.,",tru"i:.ln. Allcr.Jliun. re~\!tir. 
mtlintenolncr. or N:nllVal'un of 
:IItruc;lurel. lubltrah!1. ur portiotu 
IhereoC. ttwt cunillin albe.toll. IrcrnuUle. 
anthophyllile. or nctinnlito1: 

(4) Inltallatinn oC porlucll cont.,!nlns 
asbesto .. tremolite. anthophyllile. or 
actinolite: ' 

(5) Ashellot. tremolite. anthophyllite. 
and actinolite Ipill/emerscncy cleanup: 
IlI1d 

(6) TnmsportaUon. dispolOll. slorase. 
or cont:linment oC IISlJestos. trcmolite. 
anthophyllite. or actinulite or pruducta 
containlDR .. she.tul. tremolite. 
anthophyllite. or .. ctinolite on the lita or 
locatio a at which conatrucUoa activities 
ara performed. 

(b) Definitioruc. "Acllon level" meana 
an airborne concantralit)n oC asbeltol. 
tremolile. anthophyllite. actinolile. or a 
combinatIon of theM mineral I of 0.1 
fiber per cubic centimeler (Clce) oC air 
calculated al an eight (B)-hour time­
weighted average • 

.. Aabe.tOI" includes chrylotile. 
amoalta. c:rocldulUI. tr.molitl .. be.toa. 
Inthophyllit. alibeltOI. actlnol1t. 
a.bnto .. and any oC thele minerai, that 
has been chemically trealetland/or 
altered. 

"A.-lltant S4!cretary" means the 
Aulltant Sec:nltary oC Labor (Ot 
OccupatJozwl SaCety and Health. U.s. 

Otlptlrtmenl oC 1..1bur. or ueliMn" 
"Authorized /ll!rson" melAn, any 

pt'r:.on lIulhorizetl by the empluyer and 
required by work duties 10 be pre.enl III 
regula led areal. 

"Clean room" mt!an. lin 
uncontaminaled room havins C-lcilitiel 
(or the storage o( empl"ycr.j' slrP.et ., 
clothing and uncontaminat,~d malerlwll 
Ind equipmenL 

"Competent person" mt:an& one wh'l 
il C4polJle o( identifying exilUng 
asbe.lol. tremolite. aDihuphylhte. or 
actinolite huardl in the workplace aDd 
who hal the authority to wk. prompt 
corrective me8lurea to e1iminatf' them. 
II .pecified in 2S eFR 1~32(1). The 
dutiel oC the competent .,..,.",," include 
at 1!~lIlt lhe Cllllowing: establl,hing the 
DesliUve-prellurtJ enclolure. ensurinilla 
Integrity, Mnd controlling catry to and 
exit Cram the enclolure: lupervilinS any 
employee expolun: mc;aitonng h!qWntd 
by the Ihuld.&nJ: ellauril18lhat MU 
employeec working within aucb an 
anclOlure w.ar the appropriate penonal 
protectJve equipment. are tra.lned In the 
use oC appropriate melhodl oC npoaure 
conlrol. and Ule the hYsiena lacUill .. 
and decontamination procedures 
lpecified in Ihe Itandlled; and eMurina 
that engineering control. in \&.H ant in 
proper opel'iltina conditioD and are 
functioning properly. 

"Decontamination araa" meant all 
encJuaeci area adjacent and coanected 
to the re::uJatcd arca and cooaistinS of 
In equipment room, Ibower &rell, aDd 
cI.an room, which il uaed (or tbe 
decontMaUnatioD oC workers. Duteriata. 
and equipment contamlnated'with 
IIbuto .. l...mollt •• anthophylUt .. or 
Icllnol1ll, 

-Demolltloa" meant the wrecking or 
taking out oC any load-supporUns 
Itructural memlJer aud any related 
razing. remollir-a. or Itripping or 
•• beltol. trumolite. anthophylUte. or 
aclinolite product .. 

REFERENCE FILE 

"Oirector" meanl the Dlrr.ctor. 
N04linntlllnslilul fl Cnr Or.cupali~nal 
S .. !pfy and I (r.ullh. U S. D,·~"rtp:ent ('Ir 
tI,~.,lIh ar.d Human Servicel. or 
ueaijince. 

"Empillyell exposure" mellnl lb.t 
expo.ure 10 iiubl)rne olsbcjjtol, Winola ... 
anihophyllite. Ictinolile. or a 
cnmhinalion oC Ihele minerell. It'OIt 
wlJullJ UC'.clIr I( Ihe r.mployee were nut 
"lin II rC:lpiralory prolective equipmenL 

M~'lipmilnt mom (ch41nge room)" 
metU1I a contllmiDated room located 
wilhin the decontamination lrea that I. 
luppli"d with impr.rmeable bailor 
confiiincl"S (or the dispoul oC 
contamiaated protectln clolhing and 
oquipmftoL . 

"Fibf!r" mellns a p:uticulate fonu of 
lllibeitoa. trelnulile. anthophyUite. or 
actinollt .. 5 miaometarl or 10nF. with 
• lenllth-Io-dlameler NUO oC at least 3 to 
I. 

"Ilish-emclency particulate air 
(HEPA) filter" means a RIter capable of 
trapping &ad retaiaiq alle .. t 9!).r. 
pereant oC all tnanodilpened particles of 
0.3 mic.rom.tan ia d.i&m"lar or 1I" .. r. 

"'Rll(Ulated area" meana an .,... 
atnblilhed by the employer to 
demarcata ara .. where airborn. 
concantratloas of .. be.to .. tremolUe. 
84tbophylUte. Ictlaolite. or a 
combination oC theN IIliDualt ucead or 
CIIn ,...uoaably be expected to exceed 
the petmiaaible expotUre limit. The 
revuJ.atad aru may taka the farm oC (1) • 
temporary encIoau.re. aa required by 
paraVtlph (e)(6) of lhia aec:tioa., or (l) an 
arel d~man:atcd In any IIWlDa' that 
II\lolmlzaa the Dumber or ampla, ... 
upoM<i to .. battoa. tremollte, 
IUJthophyWt&, or actiDallla. 

MRamoval" meaaa the tII.kina out or 
Ilripplng of aabcllol. lremolite. 
anthophyllite. or actinoUte or material. 
containing •• bettoa. termc1llt .. 
aDlhophyllite. or actiaollt •• 

(s.c.. 112U&(b)) 
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CONSTRUCTION STANDARDS 

"Renovalion" mearu Ihe modifying of 
IIny &Kisting .Iruclure. or portion 
thereof. where expo.ure 10 airbornll 
asbelilol. tremolite. anthophyllite. 
aClinolite may relult. 

"Repair" meant overhaulins. 
rebuilding. reconslructing. or 
rccondiliorung of llructurel or 
.ubllrale. where .. beltol. tremolite. 
IInthoph)·llite.or actino(ile ia prelcnL 

·'rcmolile. anthophyllite and 
IIClinolite" meanl the non .. lbe.IO. form 
of Ihese mineral •• and any of the5e 
minerall Ibal have been chemiClilly 
lrealed and/or altered. 

(c) Permiuiblll ~XpMure Ii mil (PEL). 
The employer Ihall enlure Ihal DO 
employee i. expoled 10 an airborn. 
c:unc:.nlralion oC a.bello" treroolite. 
anlhophyllile. actinollle. or a 
combination of Iheae minerall la exc:.l. 
of o.z fiber per cubic centimeter of air .. 
.n ~iRht (8) hour time-weighted averase 
rrw AI. a. delermined by the method 
prelCribed in Appendix A of thi. 
Melior .. or by an equivalent method. 

(d) Communication amon, "arp/oy",.., 
On multi-employer worUite .. an 
clf,ployer performins a.balo .. tremolUe, 
anthophyllite, or actinolite work 
n:quiring Ihe •• labliaJuneat of a 
reSul.ted area aha11 inConD other 
employers on the lite of the nature of 
the employer'l work with a.be.toa, 
tremolite. anthophyllite. or actinoUte 
and of tiM exi.tene:. of and requitemenll 
~rtaia.ina 10 resulated area .. 

(el Resulaled area.-{l) C6H1ruJ. The 
employenhaU eltabli.h a regulated 
area In work area. where airbome 
concentrationa or .. be.toa. l.remoUt.e, 
anthophylUte, aClinolite. or a 
combination of theae mineral. ex.ceed or 
can realOnably be expected 10 exceed 
Ihe permiuible expo.u.re limit 
prelCribed In paragraph (c) of thJa 
Metion. 

(ZI ~marcaliolL The regulated .roll 
ahl111 be demarcated in any manner that 
I'Diu.imizH the nwuber of ~rsona with.iD 
the area aad protec:lI ~rsona outaide 
tIM ..,..e from axpo.aare to airborne 
cooccntratioaa of a.be.loa. tnlmoUte. 
aothophyillte, actinolite. or a 
combinatioD of the .. mineral I lo exceu 
of the permiuible expo.u.re limit. 

(3) Accaa. Acc ... to regul.'~d &feU 
ahall be Umited to authorized penona or 
to pcnoaa authorized by the Act or 
resWationa iuued pun&Wlt th .... to. 

(4J RtI.piraIOI"L All peraona anterins e 
regulaled area .hall be lupplied with a 
re'piratot, lelected in accordaDc.a with 
paragraph (hl(2) of thi. MCtloa. 

(5) Prohibil«J acliviliu The employ.,. 
.haU llnau.re Ihal employee. do nol eal, 
dri.ok. Imou, chew tobacco or JrU..m, or 
apply colmelica in the reaulaled an .. 

T-IO-te 

(61 R~quiNlmenl.l for oslH!.ttn 
removal. d~molilion. and renovation 
operaliom. (i) Wherever relllible. Ih. 
emplol'er ahaU eltablilh nesalive­
pntllure encloaure. before commencina 
removal. demoliUon. and renovation 
operationl. 

(iiI The employer .hall deaisnate a 
compelenl person to perform or 
supervise the followfns du~a: 

(A) Set up the enclo.ure:'"' 
(B) Ensure the inlegrity of the 

endolure: 
(e) Control .ntry to md exit Crom the 

endolute; 
(D) Superviae all employee expoaaare­

monilorins required by thit Metion; 
(E) Ensure thaI employ ... worirJaa 

within the enclo.un wur protective 
c10thins and re.plratora u required by 
pnnagraplu (II and (h) of thia MCt.lOQ 
lind: 

(F) Eluura that employ ... are trained 
in the UN of eaaiDeerina COQtrola. work 
practice .. &ad peraooal protective 
equipment; 

(el Ensure that employeea u.ae the 
hygiene faciUu.. and obMrve tIM 
decontaminatioa procedwu .pedfi.ed ill 
paragraph (j) of thia aec:tioa; and 

(HI Eluu.re that eos;oeeriaa coatrola 
ere funcUoning properly. 

(ililln addltioG to the qualiflcat1oa.a 
.pecified In patapph (b) of thJa 
Metion. the comp8t.at penoa ahall be 
trained ill aU a.pecIa of .. bHto&, 
lremoUte. anlbopbyWte. or act1aGI1te 
abatement. the COAleD .. of th1a 
.t&ndard. the Idaa!iflcalioo of ubee-. 
tremoUte. aathopb,Wte. or adJaoUt.e . 
end their removal pcuc:edura. aad other 
practice. for red&w:1Dt the h.u.ard. Sucb 
Irllining aha11 be obtaiDed in • 
c:omprchenaive course. auch u a COUI'M 
conducted by aa EPA A.abeat.a. 'l'nia.iDa 
Center, or an equival8llt coune. 

(ivl £x.ceplion: For amaU-acaLe. abort­
durali 'n o~ratioaa. auc:b .. pipe npa.lt. 
valve replac:.lMDl, laatalllna elactrical 
condui .... laataUlna or rem.oviDa drywall. 
roofina. and other aeoaral bldldiDa 
maintenance at renovaUoa. &he 
amployer le not rwqulnd to comply with 
the requireJMoli 01 parasraph (e)(I) of 
thi.Melion. 

(0 £x.piUur. monitorina-{l) CttnuaL 
(II Each employer who baa a Workplace 
or work operaUoa covered by th1a 
atandard ahaU perform moDitotiai to 
delennine accurately the alrbome 
coaceotratioaa at ubatO&, tremoUte. 
anthophyllite. actiaollt.e or a 
combination of thae aa1aeral.I to whkla 
employees may be axpoeed. 

(ii) Oelerminatioaa at employ .. 
eltpOlure than be made from breathiaa 
zone air lamplet that an repreaeatative 
of Ihe &-hour TWA of eech employ ... 

::i-~12 
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(i ii 1 Reprelentative &-hour TWA 
employee expo.ure Ihall be detennined 
on the l.J4Iil of one or more lample. 
repruenlins full·shifl eltpo.ure ror 
employe.1 in each work area. 

(21 Initia/ monitoring_ Ii) Each 
employer who hal a workplace or work 
operillion covered l.Jy Ihi •• tandard. 
excepl a. provided for in paragrapl1. 
(OC2)(ii) and (f)(ZI(iiil of thil aection. 
.haU perform initial monitorins at the 
iniliation of each a.beslo •• tremoUte. 
anlhophyllite. IAclinolite job to 
accuralely determille the airbome 
c:oncentntiona of ubelloa, tremoUt., 
anthophyllite, or aclinolite to whJch 
employeel may be expoaed.. 

(ii) The employer may demoaatrele . 
that employee axpolure. are below the 
action level by mean. of objecUve data 
deroonatralina that the product or 
material coatainina .. be.loa, t.remoUta. 
aathopbyWte. actinolite. or a 
combinatiOQ of theM mineral. C8DD0t 
relea .. airborne flbera ill coacentntiODI 
axceecUna the actiOQ level under thON 
work cond1t1oaa havina the peat .. t 
potatial for raJeuing aabntoa, 
tremolite. aatbopbyWte. or ect1aolita. 

(lUI Wbere the employer baa 
monitored each ubHto .. tremoUte. 
entbophyWte. or act1aolit.e job. aad·the 
data were obtaiaed duriq work 
operatioaa CODdw:t.ed under workplace 
condidoaa c:loee1y raembUaa the 
procee .... type of material. coatrol 
meth.oda. work pracUca. aad 
alviraamaDt.el caadltfou. UMd aDd 
prevailiaa la the .aaployer'. CUlftDt 
operatlooa. the employer may rely OQ 

.uch aarliet moa.itoriDa raul ... to aat1lfy 
the requUemeale of ~ (1)(2)(1) of 
th1.a 

3) Auiodic IAOIIiIDlina .,itltUl 
u/atlld CU1tQ&. Tbe employer aba11 

conduct dally moaltociaa that Ie 
repreaeataUve of the axpaaun of aach 
empwyee who Ie aaelped to work 
with.iD a re:plated are .. ~ 
When allamploy ... withill a reau1ated 
ana are equipped with IuppIJed-e.lr 
reap&n1On opented lA the poet""" 
preuw. mode. the employ. ma, 
diapeaae with the daily moaltoriat 
~uired b, thle parasnpb. 

(4) TcrminDtioa of monilDl'inl- II the 
periodic moaitorias rwqui.Nd by 
puaarapb (0(31 of thJa MCtioa NY. 
that employee ax~ u IadJcaLed 
by alAItaUcaUy relicb&e ...... unmaata. 
are below the actioa level. the eaaplo,.­
may d18c:oGtinue moaitoriq fot tbaae 
employ ... wboae expoeurH .... 
rapre:acnt.ed by auch IDOIIiCoriq. 

(51 Method 0/ rnonilonn,. (I) All 
umples takau to aau.Cy the IDOOItoriDc 
requiremenla of parqrapb (f) of th1e 
MCtion eh.aU be p8reonal ump1-

(lee. 182t...Sa(f)(S)(11l 

f1 
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rnllected following Ihe porocedurel 
,.::; ."l·cified 10 Appendix A-

(iiI Allumplu laken 10 ... ti6Cy the 
onitoring requirementl oC paralraph (f) 

at thil section Ihall be evaluated using 
the OSHA Reference Method (ORM) 
lpecified in Appendix A. or an 
equivalenl counting method. 

(iii) It an equivalenl method 10 Ihe 
ORM il uaed. the employer .hall enlun! 
that the method meet I the Collowin8 
criteria: 

(A) Replicale expo.ute dala uled 10 
eatOlbli.h equivalency a", collected in 
lide-bY-lide field and laboralory 
comparilons; 

(8) The comparilon indicalel that 90 
percenl oC Ihe aamplel collected In the 
ranle 0.5 to 2..0 Umes the SJennilli!lle 
limil have an accuracy ranle oC plus or 
minua 2S percent of the ORM relulll 
with a 9S peteent confidence level .. 
demonltrated by a ltatuticaUy valid 
prolocol: and 

(e) Th. eqwvalent melhod I. 
documented and the ntsult. of the 
comperilOn te.Un,ent mainlained. 

(iv) To .eti.Cy Ihe m~)Rilorln. 
requirement. of paragraph (f). employ .... 
Ihall rely on the relult. of monilorin8 
analysil performed by laboratories that 
have inllituted quality as.urance 
programl that Include the elemenll 
prescribed In Appendix A: 

(6) Employ .. notification of 
nitoringlftulu. (i) The employer 

all notify affected employee. of the 
monitoring rnwll that repreaent that 
employee', .xpo.ute a. lOOn a. poaaible 
(ollowlng receipt 01 monitoring rnulta. 

(ii) l1lI employer Ihall notify affected 
employee. of the relulta oC monitorin8 
reprnenUng the employ .. • •• x~we In 
writinl either Individually or by poIting 
at a centrally located plae:. that I. 
acceaaible to affected employee .. 

(7) Oburvation of monitoring. (I) lbe 
.mployer .ull provide affected 
employeel or their de.irnated 
representalives an opportunity to 
obee"e any monJtorinl oC employee 
ex~ure to a.be.tos. tramollt •• 
anthophyllite. or actinolite conducted In 
accordance with thi. aection. 

(ii) When obeetvation of the 
monitoring o( employee expolwe to 
albeatoa. tramollte. anthophyllile. 01 
acUnolite require. entry Inta ~ area 
where the UN o( protective c10thinc or 
equipment i. required.. the observer ahalI 
be provided with and be required to "" 
.ucb clothing and equipment and thall 
comply with all other applicable aalety 
and health procedure .. 

(I) Method. of compJianctl.-{l) 
Engin~rinB control. and work 
aractius. (i) The employer .hall "" one 

r any combiDalioQ of the (ollow/as 
ootrol method.a to achieve c:ocnpUaoca 

with the pennillible expolW"ll Umit 
prescribed by paragraph (c) of thi. 
lection: 

(A/ Local elthau.1 ventilalion 
equipped with I tEPA filler dUlt 
collection .y.teml; 

(8/ Ceneral venlilation IYltem.: 
(C) Vacuum cleanera equipped wilh 

HEPA fillen; :' 
(D/ £oelOlute or isolation oC procet ... 

producing llhealo., IJ'emolile, 
anthophyUlte. or aclinollte duat: 

(E/ Ule oC wet method •• welling 
alent •• or removal eneap.ulanll 10 
control employee expo.urel durinl 
IIbeltol. IJ'emolite. anthophyllite. or 
actinolite handling. mixins. removal. 
culling. application. and cleanup; 

(f) Prompl dispolal of wa.le. 
contaminaled with .. be.to .. tramollte. 
anthophyllite. or actinollte In I.ak-tight 
contalnera; or 

(G) Ute 01 work practlce. or other 
engineenn, controll that the ANutant 
Secretary can Ihow to be fellibl .. 

(ii) Wherever the fea.ible enafneeriac 
and wcirk pracUce controll dHaibed 
above are not lufflcient to raduce 
employee expolute to or below th.l1mft 
prelaibed In paragrapb (c). the 
employer .hall ule them to reduce 
employee expolwe to the lowest levell 
ellainable by these con troll and lhaU 
lupplemeat them by the "" of 
re.piratory prolectlon that complies 
with the ntquiremenll 01 paraaraph (h) 
of thil aection. 

(2) Prohibition .. (I) High-cpeed 
abra.ive diac .aw. that are not 
equipped with appropriate englneerins 
control. thall not be uaed lor work 

. related to libel to .. tremoUte. 
anthophyUile. or actinolite. 

(ii) Compreued air.hall DOt be ued 
to remove llbello .. tremoUte. 
anthopbyllite. or actinolite or materim 
containing albelto .. ·tramolit.. . 
anthophyWt .. or actinoUte uaJeae the 
compreued air " uMd In conjunction 
with an enclOMd veaUlation lyatem 
designed to capture the duet cloud 
created by the compreaaed air. 

(Iii) Malerial. containing aabettoa. 
tramollte. anthophyllite. or actinoUte 
Ihall not be applled by .pray methoda. 

(3) Employ" ratation. The employ .. 
lhall DOt"" employ" rotation as a 
meana 01 compliance with the ~ 
limit pnracribed In parqrIIph (c) 01 th1a 
aecUon. 

(h) RMpiralory pl'Ol«ticm.-{l) 
GentlraJ. The employer ahall provide 
re.piratora. and enaunr that they are 
ueed.. where required by th" aecdoa. 
RespiratOR than be uaed In the 
(ollowing circumat.ancea: 

(I) During thelntarval neceaaary ~ 
lnItaU or Implement Ceaa.ib1e enaLaeeriaa 
aDd work practie:. coatrola; 
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(ii/In work operation. luch a. 
maintenance .nd repair activille .. or 
other Olctivitiel for which enRineerinl 
and work practice control. are not 
Ceaaible; 

(iii) In work Iilualion. where (ellible 
Ingineerina and work praclice control. 
an! not yet .ufficient to reduce expolute 
10 or below the exPOlute limit: and 

(iv/In emersenciea. 
(2) /Iospiratol' .1I1«tion. (I) Where 

ralplralOtl are \II.d. the employer .hall 
lelect and provide. at no COlt to tha 
employee. the appropriate relpirator II 
lpecified in Table D-4. and IhaU enaure 
that the employee lUes the relpirator 
provided. 

(ii) The employer IhaD aeleet 
respiratotl (rom 'among thole Jointly 
approved a. hems acceptable (or 
protection by the Min. Safety and 
Health Adm.in"tratioa (MSHA) and the 
National lMdtut.e Cor OccupaUonal 
Wety and Health (NlOSH) under the 
provi.loRl of 30 Q'R Part 1 t. 

(Hi) The employer IhaU ·proYide a 
powered. aif.purifJi"l re'pitator In lieu 
of any nqaUva-prallute ralplrator 
.pedRed In Table D-4 whenever: 

(A) An employee choate. to lid thl. 
type or nt.piratot: and 

(8) nu. respirator will provide 
adequate protection to the employee. 
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(3) RMpital«' JJl'081GIA (I) When 
.... pl.relorJ protecdoa la uaed. the 
employer aha1l UUititute a .... plrator 
program In accorda.oce with l8 CPR. 
lato.t34{b). (d). Ce). aod (f). 

(ll) The employer lhaD pennlt.Kh 
ooaap&op. wbo \IMS a IDler rapirelOr to 

(leG. 1aLA(111P)(1QJ 
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chanae the filler elemenll whenever an 
lnet .... in bruthing re.iltao.ca La 
detected and thaU maintain an adequate 
lupply or filter elemenlilor thia 
purpo ... 

liiil Employee. who wear relpitaton 
.hall b. permitted to leave work are .. 
to wllh their race. and re.pirator 
(acepiece. whenever neceuuy to 
preveat lkin irritatioa auociated with 
re.pitator WI4I. 

(ivl No employee .hall b. a .. iped to 
ta.b requiring the 11M or reapitaton if. 
b~ oa Ilia or ber mo.t recent 
examination. an examining ph}'aidan 
dt:terrninea thllt the employee will be 
unable to (unction aormally wearing • 
re.pitator. or that the aaCety or bealth oC 
tha employee or oC other employee. will 
be impaired by the use or. relpirator. 
Such employee Ihall b. auisned to 
anothar Job or sivea the opportunity to 
tranaCer to • differeat pOlition the dutiet 

. or whJch he or Ihe il able to perform 
with tha .am. employer. 1.a the NJDe 
seosnphJcal area. and with the lame 
MDiority. Itahll. and rat. of pay b. or 
abe bad luat prior to IUch tranaier. iC 
auch a different poaitiOll" avail.bl .. 

(4' 8Mpiraw /it tutill8. (I' The 
employer ahaJ1 enaute that the re'pirator 
luued to the employee exhibill the le.lt 
po .. ibla facepiece leakqe and that the 
rnpiratot ia fitted properly. 

(U) £mployen lball perform either 
quaaUtative or qualitative Cac.e fit t .. 11 
at the time of initial OttiDa and at leut 
every Ii mGIltha thereafter for each 
employ .. wearina a oeg.tive-pnaaur. 
respirator. The qualitative fit teall may 
be uaed only for tealing the fit of b.a1l­
maak rnpiratol'l wbere they are 
penaited to be worn. and ahall b. 
conducted lA accordance with Appendix 
C. The teata ahaJ1 be UMd to aeleet 
£acepiacea that provide tha requirwd 
prot.ectiOll u pretcrihed in Tlbl.l. 

(I) Prot.cti"e clotJUlI8-{1) WnuaL 
The employer ahall provide and require 
the UN of protective clothing. IUch al 
covaralla or aimilar whole-body 
dothiq. ba.d coverlna .. &love .. and 
foot coverinp COC' any employee 
expoaed to airbome coac:entratioDi or 
ubdtoa, tremollta.. anthophyllita.. 
adiDolite or. comblAation oC the .. 
IDiwsra.la that exceed the pcnnillibla 
expoaute Wait preteribed in parasraph 
(c) of thi.a aectioa. 

(Z) LDund_rina. (II The employer lball 
aaaun that launderi.Jl8 of coatamlnated 
cloth1q ia dona 10 .. to prevent the 
re1e ... oC airborne a.belto .. tremoUte. 
anthophylUta.. aetiaolit .. or a 
combinat1oD oC thea. min.eta1a in exc:eu 
or the .Xpolure limit prescrilJed ia 
penppb (c) of thil Melloa. 

(Il) Any employer who livel 
coatamiaat.ed clothing to another penon 

Cor laundering &baU InCorm luch penon 
oC the requirement in parqreph (11(2)(i) 
or thia lecUon to effecUvely preveat the 
reluate or airborne .. beatoa, tramollta.. 
anthophyllite. actinolite. or. 
combination oC the .. mineraia la exce .. 
oC the expolure limit preacrihed in 
parasraph (cl of thil aection. 

(31 Contaminated clothing. 
Contamirulted do thing ahaU be 
transported in aeaJed ~rmeable bas .. 
or other cloaed. impermeable CIOl1taiaen. 
and be latbeled 1.a accordance with 
para lira ph (It 1 of thia aeetioa. 

(oil Prol8Ctj,'e clothina flJl'rwlltQvaJ. 
demolition. and rwnovation optlrotiDM. 
(il The competeat penoa ahall 
periodically examin. worbuita WOrD by 
employeet Cor ripa or te .... that may 
occur durill8 panormanca oC work. 

(ii) Wb.en riPI or te .... are detected 
while an employee ia woriWlg witbJa • 
nesalive-prellute eadolure. riPI aad 
teara &ball be Immedi.tely awufad. or 
the wotkauit ahall be immed1at.ely 
replaced. 

(j) Hygienefacilitie. and pracliCft­
(1) General. (I) Tba employer aha1l 
provide cleaa c:haase areu for 
employ ... required to wodt In repl&ted 
areu or requited by paragraph (1)(1) or 
thia MCtioa to wear protectiva c1othizl&. 
Exception: ID lieu of the chaos- area 
requiremeat lpecifUtd in paragraph 
U)(1)(i). the employer may ptmI.it 
employees aasagod III amall acal&. abort 
duration operatiou..a desa;bed In 
parasraph (a)(8) or th1a aection. to dean . 
their protecUve c1othJ.q wIth. portable 
HEPA-equipped YaCUWD befen aucb 
employeel leav. the area where 
mainl.i:nanca W.I performed. 

(ii) The employer ahaU 81lIunt that 
chanae areu are equipped with 
aeparate ItOrqc facWtiea for protective 
clotJUna aad Itreet dotbi.ag.1.a 
aa:ordance wtth MCt10Q 1010.141(.). 

(iii) Whenever Coad or bcverqa are 
conaumed at the wotkalte and 
employee I are expoaed to a1rbome 
concentralloDi or .. belto&, tremoUt.. 
anthopbyllita.. aclinoUte. or a 
combination of theN m10erala In CXC8U 
or the permlillbl. expoaute lUaU. the 
employer abaU prowt. lunch are .. lA 
which the altbora.e coacantratioa.a 01 
ubetto .. tremoUte. anthopbyllite. 
actinolite. or a comblAatioD of tbae 
minerall are below the ectiOllleveL 

(2) Requirementa lor rwmova/. 
dfUlloJition. and rwnovatiOll op.ratiOl»­
(i) Decontamination CU'IHL Except fOI' 
amaU acal .. thOC't duratioll operaUaa., 
u deacribed in parqrapb (e)(O) of tbia 
section. the employer ab.aJ1 ntabllah • 
d.econtamiJJatiOll area that ia .dJa.cat1t 
aad connected to tha replated are. lor 
the decontamination of employ ... 
contaminated with ubntoa, tremoUIe. 

co ... .. --... .. 
31:3116.3 

IlnthophyWte. or actinolite. Th. 
decontamination area .haU conallt of aa 
equipment room •• hower area. and d.an 
room ia leriel. The employer lhall 
enlure thlt employe .. enter and exit the 
rquJated are. througb the 
decontamiaation area. 

(iii Clean roam. Th. clean room shaU 
be equipped with Illocker or 
appropriate Itonage container Cor each 
employee'a Ute. 

(iii) Sho"'er 9reG. Where Ceaaible. 
mower CaciJitiea thaU be provided 
whlcb comply wilb 29 en 
191o.141(dJ(3). The Ihowen than be 
coatiguoua both to the equipment room 
and the cleaa chanse room, unle .. the 
employer e&n demonatrate that thil 
localion it Dot Cealible. Where the 
employer can demonatrate that it is DOt 
Celllible to locate tb.e thower between 
the equipment room and tile cletan 
change room. the employer thall en.ute 
that employeea: 

(A) Remove aabeato .. tremolite. 
anthophyllite. or actinolite 
contaminatilla Crom their worUwt. 
uains a HEPA YKcuum tw:Cure pl'OCCftllns 
to a ahower that it QQt contiSU0U8 to the 
work area; or 

(8) Remova thttir COIltaminated 
worksuita. don clean workl"it .. aad 
proceed to a thower that is Ilot 
cootiguou to the work areL 

(iv) Equipmenl mom. The eqwpment 
room ahall be auppUed with 
impermeable. labttled baSI aad . 
coataiDera for the coataiDment and 
diapoaal of coataminated prot.xtivi 
dothiDa and equipment. 

(v) /JecQnlam;nation tu'fIQ enuy 
procitdura. (A) the employer ahall 
IIDIIlre that emplOYee&: . 

(1) Bater the decoatamlAatioa ..... 
throuah the clean room: 

(21 Ramow and depoalt Itreet c10thlnt 
withlA • locker provict.d f~ th.ir u.w, 
and 

(31 Put on protective clothins and 
relpir.tory protectioa before leavtq the 
clean room. 

(8) Before entering the endolure. tha 
employer ab.all enaute that employeel 
pua through the equip meat room. 

(vi) Decontamination tu'fIQ ait 
procedura. (A) BeCore le.ving the 
regulated .... a. the employer aball 
enaure that employeea remove all sroaa 
coat.aminatioa and debria Crom their 

. protective dotbiD&-
(8) The employer ahall 81lIute that 

employ ... remove their prolecUv. 
cloth1at lA the equipmeat room aad 
depoait the clotbiaa In labeled 
Impermeabla bap or coataiDera. 

(C) The employer ahall .DlUl'O that 
employeea do not l'IDDOV. thair 
rupiraton in tbe equlpmeat room. 

(s.c. 112t....S1W(2)(VI)(C)) 
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(DJ The employer lhaD el\lUl'll that 
employee •• hower prior to enterina the 
clean room. 

IE) The employer Ihall elUure that. 
ter .howering. employeel enter the 

lean room berore chanaing into Itreet 
c1othel. 

(k) Communication of hazards to 
employeel-(1) Sign_. (i) Warning.igna 
that demarcate the regulated area .hall 
be provided and di.played at each 
locatioa where airborne concentration. 
of IIbe.to .. tremolite. anthophyllite. 
actinolite. or a combinalion oC theN 
mineral. may be in excell oC the 
expoIW"C limit-pre.aibed in paragraph 
(cl oC thia lection. Signa .baD be POlted 
at such a di.tance Crom .uch alocaUoa 
that an employee may read the .igna 
and tak. necell4ry prot~liv •• tep. 
beCore eatering the area marked by the 
.ign .. 

(ii) The warning .ign. required by 
paragraph (k)(1)(1) oC this aecUOQ ahall 
bear the Conowing inlormaUoa: 

DANCER 

ASBESTOS 
CANCER AND WNG DISEASE 
HAZARD . 

AU11iORIZED PERSONNEL ONLY 
RESPIRATORS AND PROTECTIVE 
CLaniINC ARE REQUlRED IN nus 
AREA 

(iii) Wbere minerala In the regulated 
a are only tremolite. anthophyllite or 

tinolite. the employer may replace the 
tenu Mube.toa" with the appropriate 
mineral name. 

(2) Lllbel£ (i) Label •• hall be affixed 
to all product. containing Ubeltoa. 
tremolite. anthophyUite. or actinolite 
and to all coatainera containing IUch 
produc .... Includinl walt. contafnera. 
Where Ceaaible. Inltaned a.beltoa. 
tremol1te. anthophyllite. or actinolite 
product. Ihan contain a vilibl. labeL 

(U) Labell than be printed in larse. 
bold lettera OD a contra.ting 
IHckground. 

(iU) Label. ab&U be uaed In 
accordanQl with the requirem.nta of :g 
Q"R 1910.12.00(0 of OSHA'. Huard 
CommlUllcaUoa .tandard. aDd .hall 
contain th. folowtos lnlormatloa: 

DANGER. 
CONTAINS ASBESTOS FIBERS 
AVOID CREATING DUsr 
CANCER AND WNC DISEASE 

• HAZARD 
(Iv) Where minerals to be l.beled ara 

ouly tremoUte. anthophyllite and 
actinolUe. the employer may replace the 
tann " .. be. to." with the appropriate 
mto.ral1WD&. 

(v) Labell .hall contain a warning 
.tetement egein,t b~athins airborne 
..beltOa. tremolite. anthophyllite. or 
actinolite fibers. 

(vi) The provision, Cor la~. required 
by paragraph. (k)(21(iHk)(Z)(lv) do not 
apply where: 

re.pirators .. required by ~ a:R 
1IJlO.134: 

(F) The appropriate work practJen Cor 
perCormin, the .,besto .. tramollte. 
anthophyllite. or acllnoUtejob: and 

(G) Medlcal.urveillance prosram 
requlrwmenla. 

(A) .. be,to,. tremoUte. anthophylUte. 
or .ctinolite fibera have been modified (Ii) A review of thl •• tandard. 
by a bonding alent. coating. bindu.; •. Includlaa appendi~ . 
other materiaL provided that the. (4) ACQrU to tromm, lIfGt.nllu. (I) 
maaulacturer can ciemoa.atrate that. ne employ .... ball m.ke re.dily 
during aay reatonably Co ....... bl. UN. available to all affected employ ... 
handling. .torage. di.poaaJ, proceuias. wtth~ut coat aU written material. 
or transportation. no airborn. rwlaliq to the employee tr.lnlq 
concentratiolU oC a.be,toa. tremoUt.. program. Inclu~ • copy of thJa 
anthophyllite. actinolite. or. rqulaUaa. 
combinatioa oC the •• mineral flbera in (U) Th. employer .haU provida to the 
ucesa oC the actioa level will be ANiltant Seaetary and th. Director. 
relelled. or upoa requa," all inlormaUon and 

(B) a.be.to .. b1tmollte. aDthophynlte. traI.niag materiala relating to the 
actinolite. or a ComblnatloD of theN employ .. information and traI.a.Iac 
mineraia il preaent in • produd In proaram. 
cooceatratioa.al ... th.an 0.1 perceot b7 (1) HII~pinr-{l) Vacuuming. 
welghL Where vacuum!n, melhoda are NlectecL 

(3) Emplo)'H infannlltilln GIld JiBpA filtered YlQlum!n. equipment 
trainin&- (I) The employer ahaU InaUtute IIIUlt be UNci n. eqwpmeat ahaU be 
a trainina prosram Cor all m:,I."... UNCI &ad emptied la • IIWIIIer that 
expoHd to airborne c:oncealrationa of minimis .. the reeob'y ofaabatoa. 
llhatO" IntmoUte. anthophyWte. tmDoUte. aathopbrWte. or adJDo.Ute 
actinoUte. or a combiDaUoo of the.. lato tha workplace. 
miaerala in exceu oC the acUoa level (2) Wcu" di_po«d. AabettOI wute. 
and aha11 aa.aure thelt parUdpaUoa In 1Q'ap. debria. hap. contaioen. 
thAt.P~ · eqllipment. and coataminatad dothiac 

(u) Trainina .~ ~ provided prior to coallped for dlspoaal.h.U be cou.cted 
at. at the time of initiaJ auigamcnt. &ad dUpoMd olin .. aled.labelad. 
unle .. the 8Dl~I~yee ~ received Impermeable hap or other c:1OMd. 
equivalent traUW18 Wlthia the prevtoua labaled.lmpermeable coata1nen. 
:i!e=~ and at leut aaal&8lly (III) Medical .&U'NiJ1cznar..-{I) 

(iii) The" training program ahcll be Ccn.rtaJ-{l) Emplll,... cawreJ. t1N 
COllducted In a maMer' that the amp~rer tbaJl1aaUtute • medk:al 
employee I. able to WJderatand. Th. aurnillaace prosram for.U 8IIIPl~ 
employer .ban ea.aure that each such easqed la work lavolvlDs lenk of 
employee i. informed of the foUowlq: .. batoc, tremoUte. anthophyllite. 

(AI Method. oC rac:ognl.z:iJIIa.beatoa. actlDoUte or a c:ombiaatioa of tbae 
trernollte. anthophyllite. and .ctiaoUte; II1lDerala. at or abov. the act10a ""' lor 

(B) The health efreela uaoclated with 30 or JD.ON daya per year. or who are 
llbe,tOl.lntmollta.. antbopbyllite. or rwquIred by th.ia aectioa to wur 
actlnoUte expo.ute: DepU". prMIUI"I reaplratDrs. 

(C) The relaUoaahlp between amoklaa (U) bDl1lination bytlp/ry.iciGIL (A) 
and a,besto .. tremolite. anthophyllite. The employer ahaU .. are that aU 
and actinolitl In producfna luaa caaC&r, medical pamiaatioaa and JII'OOI(hna 

(0) Th. nature oC oparatioaa that are perfCK'lDed by or UDdv the 
could re.ult In expoaure to .. batoe. aapervtaloa ola Uceaaed phy.ldaa. aad 
tramolita.. anthopbylli .... and act1DoUte. are provided at no co.t to the empac. .. 
the ImportaDQI oC oecuaa.ry protecUv. and at • r.uoa.ab1e ttm. and place. 
cootrola to m.Inimiu expowlW 1acludiai. (B) Pu.oI1l other fbaa aucb UOID.Md 
II .ppllc:able. mginaertnc CQQtrola. phyak:laaa who admI.aI.Iter the 
work practice .. raplratots. pu.l.m.ocwy luactioo tatlq rwqafted ~ 
h~keapini procedures. bnWsa thU MCtioa aha1l complete a tra1n.Iq 
CaciUlle .. protective cloth1a& COUlM ID .piromelrJ'poaaond by aD 
decontami..natioD procedurn. emerreac1 appropriate acadcaJc or prof"""" I 
proc:edu.rn. and wutl d1tpOMl IDatUutioa. 
procedures. and any aec:euat7 (2) MedioaJ UIUIIirtodotu GIld 
InaUUCtiOD In the UN of th ... CQIltroa. QM8uJlDtiOlW-{I) I'rwqUlUlq. The 
and Procedurel; employ .. aha1l make lvailabt. medical 

lEI The purpoN. proper uae. flttiDc namlnat10aa and c:ooau1tattoaa to eacl 
lnIttucticma. and Umltatlooa of aapIofM covered UDd&r parqraph 

(he. 1tK.51(_k2)(1)) 

• 



(mUt/(i) oC Il.i. 51:cliun on Ihe rollowing 
,clicdulea;; 

(AI Prior 10 IIssignmenl or Ihe 
employee 10 an areli where negalive­
pt!!uure respirolors "Ie worn; 

(8) When Ihe: I:lllplo)'cl! i:l assignel1lu 
an areoa whet!! expo.ure Iu 81oue,lol. 
Ir~molile. anlhophyllile. IIclinulilt!. or II 
comLinalinn of Ihese minerul. mlly Le al 
or above Ihe IIclion le\'cl for 30 or more 
d3~'3 por ye.v. a medial examinalion 
mUll be: Riven wilhin 10 workinll dillY' 
followinalhc Ihirtielh dilY oC e:olposure: 

(e) And al leill.1 annuHII)· Ihet!!IICler. 
{llllf!he enmining phy.icifln 

delermines Ihllllln}' of Ihe cx.uminlition. 
.huuld be providl'd more (requllnlly Ihan 
.pedfied. Ihe employer s",,11 pm\'ide 
.uc..h f:lu.minillioni lu "C(ccIL-d 
empluyees HI Ihe (r-=qucncies IIpccificd 
by !he phYlicill·n. 

(E) Exuplian: No medicIII 
exanWllllion i. n.-quired oC uny 
employee i( udcqUicle rec:ords Ihuw Ihltl 
the employee hll' been eXlimined in 
aa:ordanc:e wilh Ihis pvaWUph wilhin 
Ih. pilli t-yellr pt!riod. 

(ill C,ntttni. Medical eXJlminalion. 
made available punullnl 10 paragruph. 
(mJ(2)(iJ(AHm/{:!/{il(e) of Ihi. ,Cdion 
ahall include: 

(A) A medic:ullind work hi.lory wilh 
lpedld empbalil din:cted 10 the 
pulmunlll')', cardiovalCulur. lind 
,lIIlroinle.Unal IYllem •• 

tB) On inililll euminulion. Ihtt 
Illlndanlized quc.lioruwirc conluim.od In 
Appendix 0, Part t. and. on IIMUlII 
cJ.J4minution, Ihe IIbbnlvililed 
.ll\ndurdized que.liuMuire contained in 
Appc:ndix 0, Pllrt 2-

(e) A phYliC<£lex.qmination dil'l'Cled 
IG Ihe pulmonary und Raslmillh!tltinul 
Iystem.. including 1I~~he.1 
roentaellllsram 10 be udminilllen:d .. I the 
dilcretion u( Ihe phYlician. lind 
pulmonary (uncliun tl:.11 of (orcl.od \'ilul 
capacily (fVe) and (on:ccl npir.lory 
yolum&: al ORe lecond WEV.I. 
lnlll')U"frtaUon and cl ... ificIAliun u( che.1 
roentgcnogram. Ihall be conducled In 
accord"nce with Append.i~ E. 

(D) Any other eAllminaliunl or le,tli 
deemed necelaat)' by the euntinina 
phy.ician. 

(3) Information pl1J~'idt:d to th". 
physician. The employer lihla/I pru\'ide 
Ih. (ollowing infor,nulllion 10 Ihl! 
euminin" phYlioi"-n: 

(i) A copy o( thil II/lndard IIl1d 
Appendices O. E. lind I: 

(ill A deacriplion o( the arTe .. :le'" 
employee'. duliel III Ihc)' relate to the: 
employee'. expolw-e: 

(iii) The employer' .. t!!presclllillh't: 
expo.ure le\'el ur .. nlicipidcJ "!l.pU~IIIC 
le\'1:1; 

T-l~ 

(i\') A dCicriplion of any personal 
proll:ctht: ,.nd rcapiralol')' equipmenl 
used or 10 be uaed: .nd 

Ivllnformalion (rom previou. medical 
examimlllioni o( the affecled employee 
Ihal ii nol olherwiM Ivailable 10 !h. 
examining phYlician. 

(4) Phj':Jicianl wrillen opillion. (il The 
emplurcr llutl1 oblain 1& wrillen opinion 
from the eXliminina phYlicil&n. Thi. 
writlt:n opinion .Iulll conlain the re.utll 
o( Ihe: medial.x.amin~tiound .haU 
include: 

(A) The 'phy.icllln·. opinion MIlo 
,,'helhl:r Ihe employee hal any d.lected 
nh!dical condilionl Ihal wouJd place the 
employee al an increaMd ri.k oC 
mltlerilt! heullh impairr.lenl (rom 
e).pullurc 10 81be,lo .. tremolilc, 
InlhuphyllllM. or actinolite: 

(Sf An)' rcc:ommendod limilaliona on 
Ihe Clnplo)'ce or on the U61 01 paraenal 
protective equipcnent IUch III 
nlllpir"IUI"I; and 

(C) A ,llIlemenl that Ihe employee ha. 
been inlormed by the phyaicillll o( the 
relult. o( thAI medical ex.amlnaUoa and 
o( "ny medical condiUona thllt may 
re.uJt (rom a.*t.oI. .... molite. 
anthophyllit .. or acl.inollie upoaute. 

Iii) The empluyu thaD inaUud the 
ph)'lician not to reveal in tha written 
opinion siven 10 the employer lpecific 
findinp or diagaoaea unrelated to 
occul"'lloCUlI axpoaun 10 ... be.to .. 
trcmolito. uthupbyllJt., or aclln.olU., 

(ilil The employsr ahMU pro\'ld. • 
copy o( the phYlician'. wriUen opia.ioa 
10 the affected employ" wlthia 30 day. 
(rum il. ncceipL 

(n) RCC'.ordkHping-{l) Obi«live dtJla 
/urexcJmplN ~fDtions. (i) Where the 
eRlploYf!r bu. relied on obje<:lIve dala 
thul d.:moRltrale that producll made 
(rum or contWuina asbnlOl. tremolilc. 
IIIn!hophfllila. Gr oClinolll. are not 
cupuble of reles,lng fibeR Gf ubeitOl. 
lremolite. anlhophyllit~ or actinolite or 
a combin"lion o( thoao min.,..1&. in 
concenlnttioDi at or .bo\'. Ih. &etioa 
level under tha ~xpected condUlon. or 
procellina. UM. or bandUna to lXempl 
IUch operatiull. (rom thl Initial 
monilnrill¥ mquirementa under 
parasrllph (0(2) o( thi. aection. the 
employer lluAU e.lobUIh IIJ1d msintain 
an accurolw record o( oillective dutll 
ruasonHuly reUed upon in .upport ulthe 
excmpliun. 

{iiI The record IhaUlnclude III leul 
Ihe (ulluwina inCunnalion: 

(AI The: product quoluYln8 (or 
cxemp:ioa: 

(OJ The aoW'Ce Gf Ihe objeclive elMla: 
(e) Thw te.tina protocol. ruulta u( 

le'lins. .. ncJ/or "(UllYI~ o( tlwr materi .. l 
roc Ihe releulU o( Ubulol. lremalit .. 
anthu"hyllil .. or II.Ctino1ite; , 

(ll/ A de.ctiplion 01 tna operlliiun 
exempted and how the data .uppo.~ the 
exernplioo.; and 

(EI Olher dllia relevant to the 
operlitiolU. maler/al .. procellina. or 
employee expoaures covered by Ihe 
exa:mplion. 

(iii) The empll1yer Ih .. 11 mainlain !hi • . 
t!!cord lor Ihe durlilion o( Ihe emp/o)'cr'. 
reliance upon MUch objective dllt .. 
. {2\ £fPO'ure measuremenu. til Th. 
employsr IhaU keep an accurale record 
o( 1111 ms",uremenl. wken 10 monilor 
employ .. expo.ure to aabe.tol, 
ll'emolite, anthophyllile, or actinolite ., 
preacribed lo pMr"srllph {l} of thil 
~OD. 
NottI: ThAI smployer may utUlu 
th .. &ervices o( cumpctent orgllJlU:aliona 
.uch .... iodualry !.nIde auocialionl lind 
empluyee ... ociMlioa.s to maintain the 
recorda requ.ired by thia aectloCl. 

(UI ThiI record IIh.U loclude.t Iea.t 
the (ollowing infonution: 

{AI1'b. d.le o( mellW'elQent; 
(8) Tba operation lovolvina .XPOlure 

10 .... twt.toa, WQIOUte. anthophylUte, or 
actinolite tluIt la be"" monitored; 

(e) S4impUq and anelyllcal cnathoda 
used and evidence Gf their lIc:curac:y. 

(D) Numbc-. ducalioa. and reawll or 
I8lDp1ee takaa; 

(E) 1)". 01 protective d.vica worn. If 
any: lIad 

(F) Name. eoclaJ aec:urity aumbct. and 
ex~ 01 1M employ", WbOM 
'xpoaureIlitt RpnMllted. 

(ill) 1be employer aJwU maiDtaLa lhit 
recotd (or .t lua.t thirty (30) yean. in 
aa:onlAl.nc::e with 2:11 CFR lilQ.2Q. 

{:II MNicoJ .u.rv.illant:4. (iJ The 
empkayer abaI HtabUah and malntaID 
an aaurate reco.rd (01' each employ" 
.ubJect 10 aaedc:alawwiUanc::e by 
pal'llsrapb (m) o( thi. section, La 
accordaace with .za CFR 191Q.2Q. 

(Ii) The rec:oa:i thaD induda at leut 
the Coll.owtna ~onnltioa: I 

(A) The IWIM and aoc;Ial NCWity 
lIwnber Gf the ... ployae; 

(B) A copy oC~ employc.', mfldk.l 
ex.umlDaUun re8&l11, lnclud.1ntc the 
m4rdiCA&1 hlilary:qua.t.ioanatre 
reapolUe" R.ul. or any te.tl, lind 
physician', recoomendationa. 

(e) PhyaidAn'.writtea opLaioaa: 
(D) Ally emploJ" medical compla1nu 

rulated 10 expo.&n to a.be.toa, 
lremolll .. anthopkyillt .. or actinoUte; 
and . 

(E) A cnp)' of tht lnIormatlon 
provided to tbe pl'cy.ic:ia.a aa required b· 
pat&&f1tph (01) o( bia ~tion. 

(iii) The emplo)V ahallenaure lhal 
!hla record i. m.ai1Wneci lor the 
durlltiGn of emplo,ment pIa thirty (30) 
yun. ill sccordara with Z8 O"'R 
11110.:0. 
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141 Training recoNs. The employer 
,h •• 11 mdinliOcn ail ecnployee Iraining 
-"(;lIrd:c; fr.r cne 1 yc:.u beyond Ihe lUI 

(" ,'C of '-'Inploymenl by Ihal employer. 
~) .·II·ot/ab,/ily. (il The employer. 

up"n wrallen rel/lldt. 5hilll makl'! all 
" ·l.flrJ:c; r('qlli~e'" 10 ht'! milinlifined by 
1!1I:1 :Jo!clion aVdilabll' Illlhe AUISlanl 
'\(,I:relary "nd Ihe llircclur (or 
•· .... mlnallon and copying. 

(i ii nIl' employp.r. upon requl'"t. IIhllll 
',I.,\..C lin" "'polurt'! mcords required by 
n .• r:ll/Tltphs (f) lind (nl or Ihis I('clion 
.,\·;ul:alJlp. ror ellaminatilln and cop)'ing 
III lfifp.CIL'fi employee!l. rormer 
'::lIllluP!r.S. cJt:siJ;:1alr.d rt'!p"""'ml:llivell., 
,"!J Ih,: .'\~lI i 3111111 Sm:rr.lurv. in 
.,: :r: .. r"anc~ wilt: 29 CfR 1!il0.~lfHp.1 
•• m.! (JlHil. 

(iii) The emilluyer. upon rcqut'!ll •• hall 
",uk/! f:n1pluyee mcdiC31 records 
":lluircd by pua:;raphs (rn) lind (nl uC 
II"" scr.lion aVllil~ble lor c'ulminalion 
•• ;:.1 ':"Jlying 10 Ihe AuhjcCI p.mplflyee. 
;Ia~'unc hll\'ing Ihl'! s.,er.if:c wrillen 
, .. .,nACnl of Ihe luhjeci emrIIlYI!!!. and Ihe 
"-Jlti"l;anl Secrr.lary. in accordilnce with 
~, CFR 1010.20. 

("I Tmnsler of T'CCClM. (i) The 
,:r:tployer shall comply with Ihe 
n"qu.remr.nls conceminll translcr of 
r,'Cord. sci lorlh in ~ CFR 1910.20 (h). 

(ii) Whe-never the employer cease. 10 
('; 'II lJusinc$II and Ihere is IIU lucccuor 
\ I jllnyer lu receive lind relain Ihe 

mil' lor the prescrillcd period. the 
I.mplll) cr Ihull noliCy Ihe Director at 
II!IISI 90 dMYI prior 10 dilpoaal and. upon 
r.:quesl. Iranlmit them to the Director. 

(01 Date~1) ElfeclivlI datil: Thi. 
sr.ction Ihlill become effective linaen 
lId'" 30 daYllrom publication In the 
FlIdenl RqlaterJ. Th. requirc:men1a of 
Ihe albeltol Ilandllf'd laaued in JIUUI 
1972 (31 Fa 11318). u amended. and 
publilhed in 211 CFR 191Q.1001 (1985) 
rt'main in ecreet until complillnce il 
Ildlic\'t!d with the paraUel provlliona of 
Ini. Ilandard. 

(2) Slart-up dou .. (I) Th. 
,~uirL'mc:nll 01 paragrapha (e) throush 
(nj ollhil leclion. includins the 
enllinecrinl controll lpecified In 
purllsrllph Igl(l) 01 thil aecUon. Ihall b. 
complieu with by (Iolert date 210 daYI 
from puulication In the Federal 
q.,paterl· . 

(pI Ap~ndicu. (1) Appendlc:a A. C. 
D. ilnd E to thb MCtion ue incorponted 
iii part of trul MCtlon and the conleD .. 
of IheM appendicn are mandalory. 

121 Appeodicn B. F. C. H. and I (0 thla 
sP.Ct/on arc: infona&tlonal 'and are not 
inlended 10 creale any additional 
'lb1igationl nol olherwi .. Impo6ed or 10 
. ·tracl from any exiltina obligalionl. 

Ap~dl& A to § 1112 •• ~HA ... ~ 
IoIelbod-Mand.olofY 

Thj~ m .. nu"lor)' .. ppen.JIIL IpWCICi .. 1 Ih., 
llrocedu~ rolr 1n .. lyxlnll "ir I.mple. ror 
oI.b.!"OI. Iremol"e. anlhophyllile. cnd 
.... IIIlolile .. nd lpeL:I!,U qu .. hly coillrol 
pr'ILCUU~1 Ihal musl ue implemenled by 
luhur;uunci perlomunll d.e .. " .. I~·. i •• Thl! 
IHm~'l inll and an"lylical mclhod. dncribl!d 
lrr.low rcp~lCnl Ihe elr-menl. uf Ihe av .. ilablt' 
mon"nrinll melhodl lauch a. Ihe NIOSH ~ 
OIelhCldI which OSHA cnnli.JI:I'R 10 btl • 
nlenll.lllo .chie~p adeq~le emplo)'efI 
UPUIUnt munilorinB whil~ .. lIuwi:l1l 
I!mllloyc:~ 10 Ule melltlXl, Iha' ....... 1~.IC!y 
ea: .. ulished wilhln Ih.ur o'll"niI:OIIiollA .• '111 
emilloycn .ho a~ requintd 10 cundol(;l .. it­
mon.lurinlllnder per"GfUpil In or Ih. 
Ilall/lHm arc ~uirP.d 10 IIlIl i~e IIn .. lrli,. ... 1 
lul .... noll)ri!:. Ih"'l UII! Ihi. PI'Ol'.a!UI'I!. ur Q.I 

t'tjui\ .1I .. nl mOIl hod. ror COIl..ch"C und 
aNlI}"7.inK Mmpl ... 

$.Jn/I./it'1: and ,'wo/}'lieul Pror.t:dur. 
1. Th. sumplinl medium ror 1Iit- umpl .. 

.hull be milled .:.ellulo~ e.let fill", 
memhranca. TheM .hlllllx deaip.llfltJ "rille 
m~nur.,rurer.1 ... ill.bl. flJr .. lweI"., 
lrentolile. .nlhophyllile. and .. c:lJnolll~ 
CUUftlinlo s.. below rur nfec;tIoa ol bl .. n .... 
~ The pnrerftd c:oll.c:llan d1wict maU be 

Ihe ~nlm dialM'ler caINI .. wilh aa ~ 
f.ced 5Ikam ellieMIOft cowl The 37-aull 
.:a.Hlla fINly be IUed if MOIMIIry bul only if 
wrillen jqltrlCOrioa for the need 10 ua lbe 
:l7·mna filler c;uMlla ICCOIIIpclai .. 1M _pia 
nltuh. in 1M employ .. •• IIlpollll'e .-ilariftl 
I'IlCOni. . 

3. An iii, nuw rala between CLS Iiler/mill 
.nd %.5 Uten/min wU be aeJacted 101" lhe 
25/rMl ClINIlc. f( In. 370fDat ClNellel. 
uted. an "ir I10w rala betwllCft t Ula-/min 
and %.51i1en/lllin .hall be .. Ieded. 

4. Wh",.. pouibt.. a IUmdenl air ,,01_ 
fot .ach air lalllpi. "'od! be collactad 10 yield 
belw"", 100 and 1.:100 fiben per 1qIIIII'I 

millimeter oa tt.. membnM nIler. U a ruler 
da,.eoa In .ppeantnoe 01" if '-dut ia __ 
on Ih. filler. I Mc:ofId .. cap!. &b&Il be 
.Idrted. 

S. Ship the _pi .. fa a ricld cont.iner 
wilh ... mclanl packinl maleriallo pm ... 1 
di,lodlint the coIkrcced fiben. P.ddaa 
m:l!erialllwll\a. a hisb .lec:tnMlalk cIwwe 
on ite IUlfItQf ( •. ,. 1Ilp.nded poIyelynnel 
CoInnal be ued beaUM auch mcillrilli CMQ 

,. ... \1 .. to.. ol fiben lG tbc .Id ... ~ lhe 
cauene. 

&. C.libral. eacla peno~1 .... r:II'lh'" pump 
ber",e .nd .fler lie. with a "'I'NNnlMtiv. 
nller caIN". wl.lled ltetw_ the pump 
.. nu lite r.allbrallon devlc:a. 

7. fl.c1"lOOa1 ... mple. ahlatl be tUft IA tbc 
-llrwalhlnl zone- of Ihe .lIIp1oy .. ll .... 
all"ched 10 or nelIr lhe colwr 01" lapel_ 
lito worker'1 r .. cel. 

&. fiber Counla .bell be IIlIIde bJ pcMIUve 
ph .... conlrul uaine a micnMcope wilb an. 
lu to X eyepieca .nd a 40 1046 X objec;tlv. 
(or a 1u116\ nwsnlnCollion olapproaimalely 400 
X lInd • n_nCOlt ep.nun ol 0Jt,S lG o.n. 
l1w! lIIic:rotcQPa .twltatlO be Oiled wida a 
lrer.n or tHlM filler. . 

II. The mic:rolCOj)f' .hall be ntted w(lh a 
Wllllan-Bedr.1I r.yr.(litllCe ,","cute calibrated 

REFERENCE FILE 

(or. ncold di .. mr.ler or 100 lIIicrom.len (+ I 
- Z nlll:rnmcl~"I. 

10. 11,,: V""~4: ' ,hifl dcltt"On limil of Iho 
n.ir.mar.npt: sh;:!: lit' abuul :I dCllre~ 
m ..... a.noJ U:;inlllhr II~E phase Ihin lell .1i.1~ 
"R nuclinr.d br.low • 

e. Pt",c(' 1M Icll .Iide on Ihr micnuc:npe 
Ila"e end CL'f1If't il'mder Ihe phue objeclive'. 

b. annllhe bluc:k. of aroovtd lin •• Into 
(ortIl. 

~rlw .lid" CUII,iIU of _n IiIICI 01 
sroo"ed lin", Ir~ lO rroo"~' 10 e .. ch blockl 
in .JOIiUndlr.1I order of vi.luilily rrom lei. 1 10 
7 ... :ven bti.I.llhllleul vi.ibl,. Th. 
~lIirr.mcn!1 lur ubMloJ. Irclnolile. 
.nthnphyl!ill1. :IP.J actin.,lile co'lnllnllft till" 
Iht' alir.rolCope uplie& mUll rcaulv. II\a 
P1'QU".ct lin.,. in lei :I complelel),. allllOUlh 
,hey /NIy .. ppcer somewh.t raint, ""d th.1 
lhe JIlOOvr..J liMa in xl, IS an.! 7 lIIu.1 be 
in~iaiQIc. So!'1 4 and S mu.1 bt' .. t Ipdt 
partielly vilibl. bUI mel' ""'1' llipUy In 
vilibillly t.elw.-.!n miaoacopn. A IRIcrotC1'1lM 
da .. 1 faila 10 \MIll I~, ... l'f'QuirvlDCnl' baa 
ei .... er 100 low 01" too hllh • /'ISOlulion 10 be 
ua.d for NbetInI. tremoll ... IIIlhophylUtII, 
and ... -enolil, ClMUllin,. 

c. U 1M Im.~ delmora .... d ..... aDd 
acl/uac '" mlt:rOl(;Opt oplic:L U Ihe probIe. 
p.!l'S1.1 .. r.wull ..... IIIK:roacop. aaanulac:tvw. 

11. &.ch Nt of WIIIpN. t.ken will Include 
10 pet'Udt blaaka 01" a miAimuaa 01 % "'-aka. 
The blaDk reaulll ,haU be awraced lind 
IUbl:acted (rona the aaalytk:.l1 ,.ullI before 
nportiJII. Any IIUIplet f'f!pftIallad by a 
bWnk h."inl a fiber C01UIt In UQt8 of 7 
Iiben/JOQ n.1da ,I\aU be ralactacl. 

11. 1M _pia tbaU be IDOUDlad II, the 
lalcww/lrt.la:lla IDIttbod 01' a ... hod wida 
l1li "IulnlcAl indo 01 rofractloa &ad IIaW.ar 
darily. 

11 0bIet\ .. the (ollawtna cauaUq MIL 
.. CouIIt only ftbcn IIqUlIIo or IOQIII' thu 

5 .. Ic:rocnclen. Meuurw Iha I ...... of cwnd 
f\bert ~ th. CIIIft. 

b. Cot.nl aU puticla .. I a-.- treftIolI ... 
anlbopiayUUe. and ac:tioo1lta that ba". a 
~dHo-.idda ~tio (upec:t rallo! ol3;1 01' 
lfeet.ct. 

c. flbttn Irina eattrely wlthia the bou.ndarJ 
ol th. WaJto.8ftc:katt paUaalelleid Iha11 
hCiaJ". • count of 1. Plben CI'OUint Ih. . 
bouDdary 0CI0a. bonlnl 0011 eacI -ttala tbe 
drc:l., .... U NCIi ... the cowl ol OM ta.tr (~J. 
Do not counl .ay fiber that ~ .. 
crwtlc:ulc boI&ndAry IIlOft than _.1IAject 
aAd do not count aDy other ftbera ... 
I~ they 1M1 be Yllible ouc.lde ttra 
FIIIIcuI ....... 

d. «=-1 bllndl .. of ftben al 0ftII liNt 
1IQ\eu Indlvid..aJ nbcn c:aa be ldeadled by 
ot-rvil1ll bach enda ol aD IndiYldu.t.lIber. 

.. Coual ~ II'8IIcu1e RaJda 10 yta1d toa 
m-.. Counl a ~ of ZO h\d.c: I.." 
coualinc al loa IWde ......,a- olllMr 
_t. 

14. Blind teeounte abaU be caDduct".1 the 
rale ol10 s-a-nt. 
QwJily ConllVl PrvcecJur.. 

1. IAtrawbonlfury ptCItra& Eac:b YboIeforJ 
lad/otHck c:ompuy wida _ daea .. 
~ coualinc alJdee "'aU .. labWa a 
.... UadcM.lI1 detlpMd q .... Uty ___ 
procre- ,""I"inc blind ~te aDd 

(lee. 11:21.51, ~ A) 
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C".oml'an.onl t..lw~n m,cruacup,.la lu 
cnonllor Ih .. vllri .. Lllily o( cuunlina hy e .. ch 
microN:Clpi.t end belween microN:ol1i51 .. In a 
comp~ny with more Ih ... n one I .. boralory. Ihe 
procram Ih .. 11 include .Ill .. bonlloriea. and 
,h .. 11 .. 1.0 evalual. Ih. laboralory·to-
I .. bclr .. ,ory v .. riabtlily. 

2. lnteriaboralury program. Each J..t)Q,..lury 
an .. lyWll .. bellO" lremolile ... nlhoph)'lIiI .. 
and aCllnolile ",mpl .. (or compli.nu 
dclenmnalion ,h .. U implemenl an 
inlcrlaborelory qu .. lily auuraou prol'" .. m 
thaI U II mlOlenu.D'l inch.de. parlicipalion 01 
II leu I IWo olher iadepcndtnl l.bonIlorinL 
E.1I.h laboralory Ih.1I participale in round 
rollia 1.'liOjf al leAlI once every 6 monl'" 
with .lle .. 1 allihe ulher la(,c.r:llo"" ia ill 
inlariMborlllory Cjullhl)' .... ur .. nc:e llUuP. E.ilch 
Illboralory .h .. 11 .ublOiI IIi .... Iypical 01 ill 
0_0 worIrJoad lur Wi« in Ihia pnlllrlllll. ne 
ro""" robia ah .. 11 be delillned and r"ull. 
aAAI~"1ed lUinllllpproprillle 'lali,tiCIIl 
methudolO&)' • 

3. Alllndividu .. l .. perfunninlllllbe,lo .. 
LAmolill. anlbopb),lIile. and .dinolila 
anaI)"iI muat have Ilk. a lha NIOSH coutM 
ror NlllpUna &lid evaluatina airborne 
aabellue. lreInolil .. anlhoph),IUIe.lllld 
ICllnoli .. duM or an equivalenl COIIIM. 

, Whea u.. UN 01 dilTllrenl miaolGOpea 
cont"b&:1a 10 dilTet1rQQtI bel_ COIlll!a"l 
and 11lt--a1ori, .. Ihe .lTlI!Cl of Ilao dillaeal 
miao.c::ope wlltw .".lualAld aad ilia 
WuolCOpe IhaU be ",placed. u a.c .. ..,.". 

5.. Cwrea& naull. ollhMe quallly 
IUlIRftCI pt'Op1IlM aball be polled 1ft .. cb 
labotaloty to kuep th. mlcroscopilll 
tolunnec4. 

Ap~ ... S lau.51-n.caJW PncIMuw 
fOl~T~~yWae.'" 
Aai.DooUIe Sa.plio. &ad AMly. No. 
"'=d"ocy 

lbil appendix conllllni I detlliled 
ptOCeC1ww lor .. mplins .ad anal)'al and 
locIudH tboee aitic:al Nmeoilipacified iA 
Appendix A.. EmploY4lnl &tI DOl r.quited to 
11M thia procedure. bul lber &tI required to 
11M Appand..Ut A. Th. JJIUPOM of Appeud.ix B 
ia 10 pc-ovid. a dtit.a.iled 'tep-br"Ic:p tIUIIpUna 
and aAll)'~ procedure ahal coaforma to lhe 
demenla ,pacified ill Appeadix A. Sioc.e \hi. 
proccdl&l"8 auay alao lliandMrdiz.e lbe IAIlya. 
and tedllCe vactallilily. OStIA elloCllUl"q" 
employ.ra Co UN lhia .ppand1A. 

Aibatoe. TrellWlile. AAthol'hrlUl" and 
Iu:tiaolil. Samplina and Analy.ia M,tbod 

T.chnIqua: MicrolCOpr. Pha .. Contrlle. 
AAal)'l.C: Fibcn (Maew&l COllAt). 
Sample Prep&ralioa: Aeac.aae/lriacr.tla 

_&hod. 
Calibrwtion: Ph .... ahin d.llClion limit 

abo<&1l desr-a-
R..ul,.: 100 10 1300 fibera/aw' rul.r lito .. 
EaUmalcd Umil or DellClioa: 7 filJcra/_ ' 

fUlerUl&. 
Sampler. Filler 10.&-1.2 UIII cnlxed cellwOlO 

"Ier membrane. :tS-lllni diamelerl. 
Flow Ral..: Q.5 I/lIIia 1.0 z..s t/lllin (~INII 

c ........ 1: 1.0 I/rnin 10 z..s t/min 137-aun 
CUM"al· 
s..1D~ Vuhuua: Adjual to ot.lllin tOO Iu 

1:100 fibcn.1 cnm ". 
Ship_nc: Roul&na. 
Soompl, SI"bllily: lndefinila. 
BIIIllka: 1~ o( "crpl~'lnllnimum :). 

SI ... ".I.nJ An"lyltal EmIr. Q.2.6. 
Applir~t.ilily; Tho .orilinl r .. .,." ia Q..tJ2 1/ 

ce (lIl2G-L .. it wmplello 1.1$ rIce 14Ul-l. air 
I .. mplel. Th. Dlethod live. an index of 
Ilrborne •• be.tO&, lremoule. "nU.ophylllt .. 
and aClinolile fiLer. but may be U$Cd rot 
ulhl!r m.leriat. ."ch .. fiWoulalua 1.1 
inll4rtina .".II.bl, /Ulraenelera inlo Ih. 
counlina ",lei. The melhod don nol 
d.rrerenll.le w-Iween .. bnlll .. tn:moilio. 
IIRlhllph)'Uil •• and acUnolil. and IIthlt nbara. 
AlbellO&, lreenolile. anlhophylhaa. Ind 
actinolil. fibeR I ... thlll ca. o.z.s Utll 

di:.enl:lu will nol be dtilCClcd ~Ihi. m.lhod. 
lnleriercncu: Anr olh" allbom. fiber -r 

lnl,rfere .inu aU patdc:lat lIIeccina lbe 
col.Llllina crileria &tI COUIIIed. Ouija·like 

'pMrtidea may appeal' fibroua. Hiah 1..",la 01 
nonfibroua dual pallid" -r ob.auw ribera 
in the fi.ld 01 view and ra.IM lb. dtilecUOR 
IiIll.L 
Re"scnl, 

1. AcetuM. 
1. TriAcelin WYCll'OllrillCchll.~ reupot 

i"'de. 

Specillt PrecauUoaa 
Acelone ia III .xtnmely Oamaaabl. Uquld 

and prcc:autloaa .. uat be LUeo DOt to tp; .. Ie. 
Healina of 1CIt0001IIUI' be doae ill a 
venliJlllcd leboratoty fwu hood uetna. 
n..meleaa. IPIrk·"" hHt acM&r'CL 

Equipmeal 

1. ColIadiOll dew.: Zl-IDIII CUIIIC .. wlib 
~1Ml Ulectaloa oowI wlda ceUulOM MIet 
nllll. IU 10 1.3 IDa paN aile lad backup pewl. 

NoC&.-Analyu repnrIIIlleliv. nJs.a Cor 
fiber bM~ belocw 11M C&Od dlac&rd lb. 
mIll Iftt if awn chaa I fabera/l00 IWda IN 
round. 

1. PerIOnaJ wmpl1na pump. pM. tbaua or 
equal to o..s Llmi ... .wa f1n.ible CDDMd'q 
tub"", 

:I. MIcroec::ope. pbua caatrut. wida areaa 
or blWl fillG' •• to lOX ~ IDd 40 to 45X 
plu .. objective (tolal mapiflc:adoa ca 4OQX): 
nwnericalapatQltl-G.16 to U5.. 

,Slide .. ala ... ~ prt-elMoad. 
UXi"Smaa. " 

5.. CoVei' ,Upe. UXZ5 aua. QG. 1 ~ I&AIaa 
olharwi .. lpacillad br microacope 
mlUlulliclurcr. 

a. KniI .. _I 1I&IIka1 ...... auved bIada. 
7. TwHaIfL 
a. Flaak, Cu\h.tnle.laaut.ud aeck. %.SO to 

500 mL (willa aina1e-boled NbbIt lloppat".ad 
elbow· jointed ,I ... Nb1na. 1610 U em loaa). 

a. HOlplllll. lput.·fne. atirriaa type: 
butina aWlllc or Iafn&.rocllMmp and 
maIMlic .tirrer. 

lQ. SyriD,.. hJPOdanzaic:, willa U ..... 
needle. • 

U. Cret.lcula. W.IIoA-8ecUtt type wilb 100 
um dlllll.ler circular IMId .t lbe .pac:lmal 
plane (&tI •• C1.OO7I5ID111'- rr",. C-ZZs. 

N.c.-Th ... tIcu1t ia cv.alOcD-made lor 
euch Dliaolcopa. 

11. 11SJ-:/NPt. ph .. con""" tat alLde. 
M .. rk U. 

lJ. T aIacope. oa.1at phaae-rioc caltcrin&. 
14. Sill II ~ (Q.01 _ diviaMxu.s. 

Sacnplinc 

1. Calibne. .. cb pcraoGIII aampUac pwIlp 
with a C1Ip..-GI.liv, Nmplor In liIl&. 

1. t' .. 104 Ihe ...... "I.r 10 the ."riLlar" I illpci 
DI clo .... I poaailll .. 10 tho worko,' a maulh. 
Reolo,". lhe lOp cu .. c:r rrum Ih ... ad u( Ih .. 
c"wl QJP.lcaaion (ojM:n racel end urielll r .. ea 
down. Wrap Ihe jOlnl belwlCa Ihe nleadcr 
and Ih. Dlonilor', body wilh ahrink IApe to 
pre,"enl lir leW. .. 

3. Sub mil al lelll Iwo blanD (or 1~ oC Ih. 
101 .. 1 .. enple .. whichever ia llrekler) for 1iIc".f\ 

1141 or IlDIpt .... Relno,". Ih. "PI lronl Ih, 
fiald bl .. nk cal .. "" .. nd Ilore 11M "PI tlnd 
CIIlWlle. In II cl.aG llrealha. or boll) c1u.rina 
Ih .... Glplina period. R.plilU tha cape illibu 
CIIW!IIIII whan lIIenplint ia eotnpla:tecl. 

. , Se.alple al CU L/Illill or arcalet. f)g nol 
IJlc:etod 1 l1li10111 dUll 1000di"l &III Ilae filter. 
Adjuat IIIIIplina now nal •• Q (Llenin~ alld 
IiIllC 10 pruduce II filM:r denlil~·. E IfiI~l'II/ 
milia" 0(100 to 1:I0Il f;beno/m l IlJSS"" 10" to 
5:.: 10' fibotra pcr ~·lIIm (iltllr ,_ilb .1f1."Clive 
CDII~liOD .rellA.-185/Dm'1l for upliml&1II 
COWItina precilion (I" .. .,p %1 below). 
c.JcuIMle lhe calni"ulD llIIenpliaa lien •• 
'-(eninlal the action levol ,_hMll 01 
lIIe cumral .11&Ildarci" L (f/IX) ollh. fibnMl. 
.. roaoI bcl4 ..... pled: 

(AcIlE) 
'- .----

(Q)(Lnoe 

L a.G.ov. 1M (kId awacaJlor ae &.be tAd ol 
tIUIIpUq. tepw:. 1M plMIUc lop COVft .nd 
amaUlGd c:&pI. and siGN &he awnilor. 

.. Sbip the _pl .. ill • "aid coacaiaer 
with &Wnci.al Pl'c:kina _tcria1 to pmut 
jc»dq or daIaqe. Non:: Do DOt lAM 

poq.tfI'CIM 10UI ill &he eblppi.na coalAlIw 
becaUM ol.lec:&tOIllilic lon:a whleb a:ar 
C&UN fiber "- rro.lb. ae.mp1ec ru ..... 
Suaple PrIpan.tioa 

Ho&a-n.. ~joc1 II to produce 1II1IIp!et 
willi I IIDOOdI (aon-sraiAy) bGd;pouod in I 
medlwa with •• fndJ.,.lodu eq .... 10 or 
I ... 1lwll.48. 1\1 IDIlbod below coUapM8 
Ihe Iilc.r lor ........ ,0QIIiq aod produca 
pcnIIAMAllllOllAli whicla &tI "",rut lor 
quaJlll coawl aad in&erlMtJor.tuty 
COCIIpaNocL. 0t.iwIf IDOIIIltlq tcchniqun 
-lina the abov.crilIri.I_r allO be UMd. 
..... the nonpe~1 G.1d aaowulnc 
&ectuUq\M I&Md in • , CAM Z38. 

7. F.AIutI aMt tbe aa. .. &lidoa aad cover 
&lipe &tI rna ol d .... aad fiben. 

L PIlau 40 to 10 III ollCe ...... into a CIa\h. 
typelliulr.. S&opperdM flaM with a liqle­
ho&e NbtMr *pp.r IhrouP whidt a aIau 
luLt .l'J.aIda 11.0 kill 1410 1M flaak. "IN 
polticla of the p .. lube thai .lUII dM IOP.x 
1M '!Opper ,. to lOaD) II beat downward to 
aA elbow thaI -"- aa lillie ol2O to ~ 
dqrMt willa \he bcIUoaaaL 

a. PtKoI\he nuk .. I atinina lao&p1a1e or 
wrap ill a baalina .... l1.. tiMl tbe ac:eCOM 
.,..owul,lo III bot .... te.pInIl ..... (ea. WCl 

c..o- .... 1M aalODe VApex' .. ual be 
poenoled to. VlGtJalad fume bood .Wlr 
rl'OCrl .u opeG n..- ADd ap&rk ~ 
Alllmall booolinilaltho&la CloG be UMd. 
pnI'"1dU\c AO open n.- ot apatka &tI 
p~ 

7-1~ 
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10. Meunl "HhC't Ihl! whnle: ,,,mille n1!er or 
• wrd~ cui CI'lIn Ihe: IlImpl" filler on • d'''n 
ill ..... h.le. 

It. CuI wedan uC e ... Zl po:rcC'nl ,.C Ih. filler 
Ire .. wilh I c:un-c:d·bl .. de .Ieel ... rGiCMllu'iC~ 
u.;n(l .. rudina moliun III pn.'\ enl lellrilll!. 

b I':.lcc the filler or ",euae. dusl .Iide up. 
on Ihl .liue. SI .. IIC ell!Cllicily will uI""lIy 
k"C'p II,. filter on Ihe .hde un Iii il i. clured. 

c. Hold lhe: II .... ,lid ... upportina Ihe fillc:r 
OIppnllCimlllrl!, 1 10 % an Crom lhe: all" lube: 
POlrt wh"I'W Ih. AcelOM \ ... pot i. IIt("Apina 
Cnlm Iho healed nil.k. Th. Icelllnlt \'Ipot 
.Ir""m .huuld caUIC • comlenillioa Ipnt on 
Ihe al .... allde CI. Z lu :I ,-.m in diameter. Move 
the gill" ,lid. ~lIy in the v.por .trellm. The 
filler ahould dear in % 10 ~ ICC. If Ihe Rller 
cun .. di'lon.. or i, olherwilC rendm'ed 
unuubl .. lhe vapor .In!lm j. prolMbly nut 
11""'1 enoup. Pwriodically Wipe Ih. outlet 
purt wilh Ii ..... to prennt liquid aCl!ton. 
unppinlllHllo Ih. RIt.r. 

d. U.in, tlwt hypodennic .~ with. u· 
IUIIIII needle. pllce 1 10 Z drop. 01 trilcelin 
on Ih. filler. Ccntly I.,wer a cll'lIn ~mm 
Iq""'" CI)\ er .lip down onlo the filler III I 
• lighl Inlli. to reduce lhe poIIibilily of 
Connina bubb .... If too IMny bubblr.e form or 
lhe llmounl 01 trilcelin in unlufficienL the 
cover Ilip IMY btoc:ome delached within II fltw 
houra. 

.. Clue Ih. edaes oC the cover ,lip to Ih. 
all" ,lid. utins a lacquer or nlil poliih. 
~f dearina i •• Iow. Ih. aliele 

pn!pantlioa may be helled on • hotplal. 
'"un lar Ic:mperalvnt SO"q for 15 min to 

IIlen d •• rin .. Counlina may proceed 
lalely art ... dearin, lind mounti"l Int 

completr.d. 

c..libralioa lind QUidity Cootrul 

11. Calibration of Ihe Walton-Beckett 
I!J'IIliaJ .. Th. diameter. ~ (mm). uf the 
circuLar cnuntlna .re. and Ihe dilC di41mcler 
muat be .pacified when ordenna lhe,~ 
1".licwJ •• 

.. In.acrf .ny av.i1.bl. ptlc:ule Inlo the 
eyepicce ond fueu. 10 thllt th.'V.lic:u1e linea 
.re .harp ilnd de..,. 

b. Set Ih. Ipproprillt. interpupill<.,y 
diallince and. if .ppIiCllhle. teIIt the 
binocular he.d adjualment 10 Ihat lho 
magnifica lion remain. con,llInL 

c.wlllllihe 40 10 U X ph ... objcc:tiit •• 
d. PI..ce a IllIae micromeler on Ih. 

miaoacope object 11'Jlf! Ind foc:ua lhe 
miauecope on lhe ""dueled line-. 

•. MeK'Ul'I lhe magnified arid 1'"IIIh. l. 
(ural. u.i"llth. II.p micromeler. 

f. Rf!mov, Ih'p1Ilicul. Crom lhe 
mic:roecope .nd rae .. ure it. acl",,1 grid 
Icnalh.l.lmm\. Thi. can be.1 be 
.ccompli.hed by uti". • 111I1It! filled with 
vemlcn. 

.. c..lc:ulille lhe circl. di .. mehtr. d..lnunl. 
for In. Wallon-Bcckellll"'lic:u1n: 

{.xD 
d.--­

l. 

E."'mplc: IC ~ --lOll um. ~- 2.93 mm lind 
0- 1()0 um. Ih.m d.. - 2.71 mm • 

h. Cl-td Ihe field diameler. D(:lcct.'pIOlhlp. 
mnse 100 mm±2 mml wilh. 'Ia~ 
mir.romel"r upon l?CCipl of Ihe If"lticul .. Crom 
Ih~ m.nuC"etu"". Delcrmln~ fidd .rea (mm'l. 

12. MiCl'OlCnPft IIdju.:mr.nl .. ruJluw :h" 
mIInuf .. clure,·. inAlructiona lind .. 110 Ih. 
(olin ... ins: 

•• AujuII Ihe 1ij:hlsnuI'CP. fur n'm 
iIIuminalion lIem .. th .. fiuld uf \'iew .t the 
conur.nser in.. '" 

Not.a.-Kohler illumination il pt ... fem!O. 
when! .v.ilabl._ 

b. Focua on the plltth;lIll1t. ftUlteri.llo ba 
eumined.. 

c. MMk •• ure thill Ih. field iriIla ia fucua. 
cenlanni on lb. IImpl ... ntI open oaly 
enClClah 10 fully iIIwnin41. lhe R.ld of view. 

d. UN Ih. telelCl)pt! ocular .lIpplied .JY Ih. 
m.nllfllcturer 10 en,"nt Ihal the phlllC n/liS 
(ilnnuler di.phrll&m lind ph ..... hiCIlna 
alemenl.) .re concentric. 

11 0Icc:k the phall •• blft dIIlrctlllft limit uf 
Ih. microlCOpi pc:riodicall)·. 

I. RcRlUve lhe HSE/NPL phMN-COnfntll 
tnl ali ... from It •• hippina container and 
omler It uader the pha .. objective • 

b. Brinllh. blocb of pooved IIna inlo 
focua. 

Not&-Th. llide cunlilta of l'I\"en actl or 
poovel (ca. 20 groove •. to each block) in 
dnccmlina order of Yiaibillly frons .... 1 lu 7_ 
Th. requiremenll for countin, aN thAI the 
miaoecope optic. mu.t moly. 1he IJrOOved 
IInaln lit 3 compl.tely. althouah they /lilly 
Ippear IOmewhet fainL and tbet the 8J'00¥ed 
linctl In Hull to 7 muat be inyiaible. Sel •• 
Ind 5 mutt be .t 1 •• 11 pertililly ",iai1l1. IM&t 
mal vary aliahtly In YiaibilitJ between 
llliaoecopct. A miC'OlCOpl whicb faill 10 
mcel IheM requiremenll he. either 100 low or 
100 hip. molutlon to be ueed for ubcItOl. 
trenIolila. .nlhopblWIe. .nd actinolite 
countinl-

c. If the im,s, qualily deleriorate&. dean 
lhe mla'OlCOpe optic:a .nd.1f lhot prnbl,.m 
peni.l .. c:onauIt th. microlcope 
lNIIIuflicturer. 

14. QUlliitl conl.,,1 of fih"t ClJunta. 
•• ~pcre and counl field blMn'" 1110". 

wilh th. field IImple .. Report the QIWlt. 00 
.. ch bl.nk.. Calculal. the melln of lhe rleld 
biank counta .nd .ublNCC thia VIIIUI fl'Olll 
uch .. rapla counl be:fore repottlnl the 
re.ult .. 

Nol. L-Th.ldenlity oi lhe blank fillen 
ahould be unknown 10 the countar ualil .U 
counl. hit". bHn COlllpl.led. 

HeM z-lf • field bl.nk yield. fiber CCMlall 
arealer thIIn 7 fiben/100 field .. report 
poIIibl. conlllRlination 01 the _pl_ 

b. Pwrfona blind ntCOunu by the IItIl'\l 
counler on 10 percenl of filt.,. coualed 
1.lid ......... b.1ed by • pe~ olber than lhe 
c:ovnlH\. 

U. U .. the Collowina Int I" delamlne 
whelher. pair oC counll on the ...... Ililer 
.hould be re;.c::.d becauae 01 JM*ib&a b1a&. 
Thia ,"Iillic .. Iimlll" lhe counon, 
n-plliliahilily ,llh. gs, COC1fkieoca Inel. 

REFERENCE FILE 

Di~rd lhe aampl. If Ih. dirTerence between 
1M lwo c:uunl. exceed. 1." In ... wh .... 
P.avlr;c;rt (If the two fiLet counl. lind 
S. ... n:L.h\l IllInd .. rd doevi .. lion. which .h".,td 
1M! u.·~i\·f!..t Ity nd, labor.t.'1) blllCd IHI 

hi.lllri.:...1 in·hl'IIM do,l". 

NnM.-U I pair nf counl, il ""Ir.cllld a. e 
IClluit of thil tCIIL tI!COIlnl Ih. remlininll 
...mp/el In Ih. HI .nd 1C!.t lhe: new counl • 
aKilinal Ih. fint counls. Di.card .11 rw:~Ir.d 
plIll?Ci counl .. 

16. F.llroU each IIIIW ,""Oun!!:t in • lrIIinina 
r:uww tbllt wcnper .. p"nomtllftU or 
counten on • v.rielY of .. mpl .. uain, thla 
pnlC'edu .... 

NoW.-To 'nlute (lOad rcproducib1l1ty •• U 
iaLN-alllric. ens.sed 10 '.'-101, lI'Wmulit .. 
IInlhuphyllile. .nd actinolit. countin, .,.. 
required 10 participal' In lb. Ptoficicoq 
An.tIlyliCilI Teltina (PAn Progralll .nd .huuJd 
routinely participat. with other Ilbe.!O" 
trwmoliw. .nthophyllite. Ind .ctinoll:e fiber 
c:ountinslaboretori .. In tIM .xch.nll of Re&cl 
IImpln to cocnpare perflX'n\lnCI 01 counlera. 

M.tlllUtIIIMI'Il 

17. Plae» the allde on the mechanlc:el .tll" 
of lhe calibraled mlaoecope with the cent.,. 
or the Riter under Ih. objective lena. Focua 
Ih. miaMcnpe 11ft the plan. of Ih. filter. 

11L ~I.rly check pbeae-rins llipraenl 
end Kohl.r iIlurniMtiOIl. 

19. 11te followi", .... the coualina ndec 
.. Count only nbcn IoftllOl' then ~ UIII. 

MelllUnt lhe Ie"llh of CUl"Ved nbert alone the 
can .. 

b. Couat only fibara with • Il118dt-to-width 
I"IIlio cqva1 to or pater than :1:1-

c. FII' Obara that CI'OII the bounduy of the 
p1Iticule Reid. do the foUowil1l= 

1. Count 8IIy fiber Ioqar dIIea SlUIIlbet 
litre eatil'lly within lbe II"It1cule ...... 

2. Counl .. 'h fiber .ny fiber with oniy _ 
end 1)'inI within lbe p1Ilicule ...... 

1 Do not count any fiber lhel cnINa lhe 
ll"lilcuie boundafJ IIIOte than once. 
~ Re~t and do not count III other fibara. 
d. Counl bundla or fibert a. _ fiber 

unleu Individual Rbara can be IdcntUied by 
~ both mda of. Rber. 

e. Count -ah .,.tlcut. R.lda to yield 100 
Rben. Count a minlmu .. of 20 field .. Stop at 
100 I'IeIdt ..... rdl ... of fiber COUIIL 

20. Start coualin& froca _ -' of the rue. 
.nd JII"OII"IM .Iont • redtal u... w lbe other 
end. ahill eilher up or down 00 the lilt .... end 
contln"" 10 the reverae dJntctlolL. Seiad nelda 
ntndoral, by Iookint .WlY froca t"- eyepfece 
brieny wbile adylJId"llhe 1I!Idt.1c.1 .1 .... 
Whea .n •• .-...1. COVei'll ca. " or ___ 
of die field of view. reject the Reid .nd .. Ieet 
anolher. Do nol repcwt ... jected n.u. In the 
nwnberof total fI.lda counled. 

NcM.-Wben aJualiOl • field. COlon_iv 
ICI&ft a ...... of focal pia.- by .... !be 
Rna fOClll knob 10 dated ¥W1 ftne r-. 
which beve ~ _bedd.d I. the flit.. 
11M 1G\I.Il~_I'" flberl wiU be WfJ faint 
bue are lID lmpot1ent contributlow to .. total 
COIOIIL 

.. 
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C&lc:u.i.a Uoo.. 

21 " Calculal •• nd report Cilwr deMit)' on 
Ih. Cilta'. It (Ciben/lDI1I"t; b)' dividinc tbe lot.I 
fiber COWlt. P: minUi dIa m.an 1I.ld bl4&Ilk 
count. a. b)' the number o( n.lde. a: .nd tJw 
IIcld .,.... A. (Q.007&Saun 'lor. praperiy 
uUbnll.ed Weltan·Beckett cnlic:ul.): 

P-B 
E _ -- flberalmm' 

(nllAc.l 

zz. Calculat,1ba COIloClRIRtioA. C (f/ee). of 
flben iA the W' volume _pled. V ILl. uaiq 
Iba .aecllvI coUectian .".. allba raJ ..... A. 
(W IIlIIl J foc a u-nuu filter): 

C-~ 
Vll0'! 

QJxUil4U~. Fil Tal ProIot:OU 
L Iaouayl Al:atata Prot.ocol 

A. Odor tbra.IaoId ~ 
1. lbrM I-liter ...... ian wilk llletallicla 

( ... MuoIl or BeU ..... , .,. Nqulnd. 
I. 040t0l .... •• 1 .. , .... dlldlled 01 ...... 

.I'at) at appnWmataJ, ZI ·C aIa&Il be .....t 
Cor \be lOlutioa&. 

J. The Iaouarl acNta IlAA) (alIO boWII 
.. ieopesItyl ecetata~ .&ock IOIutiaA " 
~ b, eddlac 1 cc of pure lAA to 100 ee 
ol odor he w.ter i4 a 1-U .... jar and tlaakiac 
for 30 MCOad&. lbia toIlLlioG aIa&Il bIT 
pnpued DC. aile ... weeki,. 

L n. ICRCIUna latlhalJ be CODdUded ta 
a ~ eepara&e fl'Ollllhe r6cIar UMd 101 
actw.al Gllatiq. The lwo roome eIaaU be weU 
YeA&ilaleci bIallha!lDOt be ClllQMded IG 1M 
.... ~1inI vaatiledoo .yelcm. 

L The odor tal toIuUoa '- prtpaI'Id ta a 
MCIIGd tar by pladna 0.4 ex: of the .Iock 
toIutioQ inlo ~ ee of odor free walllr uaint a 
duA dtoppw or pipetlL Sbab for 30 
MCOOda aDd a1JcJw IG .&and for two 10 three 
aaiAIr ... 10 that \be 1M ClllQCllGIRIIon .bov. 
\be liquid _Y R.da equilibrtua. n.. " 
lOI.doa ... y be UMd for 001, _ cia,. 

.. A cae blank I. prepared IA. third tar by 
~ $00 ee of odOC' free w ...... 

7. TI e odor .... aDd tHI blank jan Iha11 be 
labell.ed 1 aDd Z for jar ic»nlillcalioa. U &be 
labeU .,. put GO the Uda Jbey caQ be 
penodiea1l)' peeled. dried off and .wilcbed to 
_lAla1ll tha inlqrity 01 tha ... t. 

L'The CaUowinc iMCNdIonl .haU be Iyped 
OIl a cud aAd pLeoed on tha table 111 froot of 
cbe '-' cae ten (I ... , aod 2t: -na. (M&I1IOM 
ol chia Inl la 10 daicrraiAe if yOil CAlI -U 
buaAa oil .1 a low COQC.IQtratioa. The CWO 
bactJea 111 froal al you c:onl.1A _Ia'. One 01 

dIa .. bolll ... 1ao cont.il1ll • am.1I &IIlOWI1 al 
!wnana o il. 1M .un lbe onven are OQ Ii""" 
lhrn ah.k.. each \x,ttJ. Cor t'-'G MCOnd&. 
Unacnw lh.Ud af .. da bottle. ane al. IImL 
.nd anJf al the _lh of th. bouk.lad.Ic:ala 
10 lbe leIt cooduc:lor wtUch bollle coatoUnc 
banana OIL" 

fl. 1M 1D1II,lure. II.Md iA Iba IAA odor 
delec:tioa 1 .. 1 ahaJ1 be prepared iA All..,... 
leperale (I'OQI whe,.. the lalla pertot-d.lA 
arder 10 prwvenl oU.C1OfJ l.Iliaua iA the 
aubjec:l. 

10. If Iba Leatlubled " UAab&e to CGn'edly 
ldenlil)l the jar coalailWla chc odor IeIt 
Iolutlan. IW IAA qulll.l1 ... " ..... "'r DOt 
be uMd. 

11. II the"I'" lubjact corm:tIy ldatill .. the 
jar coallllAi4c the odor ..... toIulioa, the tat 
IIIbjec1 "'Y proclMd \0 rapinllot MlecUoo 
and ftl lali.Qa. 

B. Respiralor ScJecdoa. 
l. The l .. tMlbjec:t IheU be allowed to pick 

the IDCMI COIDIocubla .... p1R10J' froID • 
Mlec:tion iAdudiAc .... p1Rcon of varlOUI 
.iza 1l'0III diR_IIIWIUfactllRtL '1M 
Mlcctioa IIuIlllndude .t &.uIR .. Iiaa 01 
.I..ccwamc Iwll 1acapMcM. "". at a...c two 
lIl&AuIactu.NrI. • 

Z. 1M .. Iecdoo ..-. aIa&Il be mpd'lded 
IA a rooca "penta ",. the ftt· ..... c:Iwnber 
\0 pnvent od.or lalla- Prior IG 1M ..&ec:aioa 
pnICII&.\be ... llIIbtect Iha11 be 1bo_"1aow 
10 put oa a rnpiralor. bow tllbOllld be 
poaiu-d _ the face. bow IG Nt IInp 
terWoa ud bow IG datanDtDe • 
·COIIlfoNbIe" rapinlot. A aa1trat eIaaI1 be 
... Jlllbla IG auIat the aubiecC ta n&luatlat 
the lit ADd poaitlOAtac of the rapint •• nu. 
iMcn&dioa ... , DOt ClllDldtuae the aubt-ct', 
fonaallla!D1rlt IlIA ........ 11M, .. It Ie aoIr 
aNVMw. 

I. The ... t i4&biect eIIouId uacIaraLaDd tkal 
the employee la beiaa uked IG ..&act the 
rapiRlotwhlda ~ 1M -* 
c::omfortab&e flL EacIl ......... ,.......... 
diIT .... tllsa ud elaapa Md. II II prapenr 
ud UMd properlr wW pnmde adequate 
pnllec:tioa. 

4. 'The taati4&bjcct 1Io&da eacII ~ up 
to lbe face aDd .JiaJAa ... tIaow wWda 
obvlOllaly do DOt .... a coeIortable ilL 
Nonaally . .. Ied(oa wiU becta willi a !WI­
IMN aDd II a JOOd lit ca.-t be fouad. the 
Mlbjec:l will be ubd 10 .... Ihe fI&Il ~ 
rapintOtL (A -.n ptrCIatqe ol..-. wUl 
DOC be .bIe 10 ...... , baII ... u.) 

I. The CDOrW coarSoNb&e ~ .,. 
DOled: 1M IIlOtI cocalor1abl. IMI& Ie daaaacI 
aAd JI'OI1I at I.o.t /i .. mimi .. IG ....... 
c:ocnlon. All doarUaa ud ~ta 01 the 
faupieca IheU be pcrfotmad b11M ... 1 
IUbjed witbOlll aailtaAce rr- the cae 
Cl:lllChw:Lor oc othar .--. Allil"nce La 
.1MUir\i comIon eM be pYeA by dlec:.,.s!n. 
the poinll ill .. below. U the .... IUbtect I.t 
nal Call1iliar wllk IIIiIlc • pa.rticI&1ar ~ ... 
th. ... , IIIbjlct IbaU be dlreded IG doe the 
mull M ... n.i u.. ud 10 .djuet tlIa 1Cn .. 
a&c:h U_ &0 beca.e adepI al NCUAt ,.".., 
taaatoa CIA 11M acnpa. 

L A ..... _I 01 ooaUon eIaaU IrIdude 
Rviawint 11M CaUowiq poioll willi the lei( 

wbjecl &Ad aUowiac 1M .... aubied 
tdeqUila I1mc 10 de~ &1M -'art 01 1M 
rapintlor. • PoeiIioA&at 0( -..k __ 

• R.uon. Cut .". proleclioa. 
• Rooaa 10 1.1k.. 
• Poailloninc ma" on (au and cbedt&. 
7. 1M (allawina eril";. ahaU boI lINd &0 

help dal'l"IIline dI. adeqwocy al the rnpiflilat 
ftt: 

• Chin ,,",iNrly plaoed. 
• Senp \AMon. 
• AI aaoM fIOH bride-. 
• O"lanc. CralD na .. la chilL 
• Teodency 10 &lIp. 
• SeIl~.lioa iA lDirror. 
L 1M Leal .ubjec:t IhaJl CDDduct Ihe 

c:onvulloul Dqlllive IIAd poeidv.praawe 
ftl cbecb boIfun ClllAcil&ctinc dIa Mpll_ or 
poaidve-ptUaI&N I ... the .ubjec:t IIwU be lold 
&0 • ... 1- Ihe rauIt by Rpldly IIlOYinc Ihe 
he.d ham ~co-.ida &Ad up &Ad down. 
while takiq II few deep brulhL 

a. 1M lal .ubjec:t .. QQW rudy Cor fil 
Lntina- . 

10. AIlIII' JIU&inI the ftl t.at. the 1e.1 
Mlbjed "1haLI be quntioMd .,aU! recllnlln, 
the c::aaUoc1 or tbe rapiRlor. II it hu bec:.oaw 

" uacocIon.bJc. ana .. -.odeJ 01 rapita&ot 
ahaU be Iriad. 

u. n .. mpJoy ... laaU be ...... Ihe 
opporaUAiI, 10 MIed a cWr .... 1 l¥Cepiece 
ad be Mat&ed II &be cboNa laceplece 
~ hen .ina', VoDCOIab1ab&e.1 ., 
~" " 

C. ptll .... 
1. The fit .... c:b&cabII' IbaU be U.iIat &0 • 

c:Ia.r $5 pi dna Uaer •• pcaded taveNeI 
net a Z foal diameler fnaa.. 10 thellM lop 
01 !he c:baabw " &bcMIt • indaee abo" IJw 
Leat eubfed. bead. The iAaide lop CIIG .... 01 
!he cD&eIw lMLI ... ve • ....u IIoak 
.1lKMd. ' 

&. IacIt r.p&ralot "'lat the nuint .... 
III Leat.IIIc IMJ1 be equiPl*! wilk orpak 
vapor cartrid8a or ollar pIO\edioa apinal 
cqaaic npon. The cattridpI 01 ..... IIwU 
be cbantId at '-at .... , • 

I. Alw..a.cunc. donAina. &ad property 
adllllltiac II r.plralot. the tat lubject elaall 
WMl' II &0 \be fltla&Uftc ~ Tbia rooca IIaalI 
be MpARIe rna. the rooe UMd 101 odor 
thraIaoId te:r'IeAiat &Ad rapinlor .. lcUoA. 
aDd .uu be well veatillla.cL .. by an .u.u.c. 
laa _lab IIood. 10 pnnal..-J _ 
ClOIItuUaadoL • 

L A cop, ollhe roUowta, lett ~ 
ud I'I&iAbcnf puN .. Iha11 be taped 10 Ihe 
ia.Ude of lIM Iat clwziber. 

ToUEurciMc 

L BnallM --"" 
IL BrullM deeply. Be CIIt1alA brutkl.,. 
dHpaAd~ 

iii. Tun Iaeed all the _y froaI _tide IG 
the otJr.er. IAIMJe OIl eACh lick Be certIIia 
~ ill ~ Do DOl bump the 
rapValot apiMc the lhoulderL 

Iv. Nod '-4 up-eDd-d0wa. I4haIe wbeta 
Mad ill ta &1M t.u up poaitioa (Iooklq IGwani 
CIIiJiac). • c:.1aia .odooI .,. campIc&e and 
aade abo.a eY«J MCODCl. Do DOt t-ap \be 
~Iot 0. lila c:b.&. 

v. T a1Ir..iQa. T IIlk &Jowl aDd aIowIy for 
.. --.I Uw&H. TN foUowUtc ,.,..,.pIa ill 
c:a1J.d lIM ~ p ....... R.ad.iAc It will 

" ,..)a Ie • wide ..... ollaci.d 1IlO •••• ". 

&ad 1M be UM6.l1o ..u.ly dUa reqlMrv , gt 

(Sec. 1131.51. App , *' C) 

• 
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APPENDIX C 

Environmental Protection Agency (EPA) 
National Emission Standard for Hazardous 

Air Pollutants (NESHAPS) (40 CFR Part 61, Subpart M) 
Amended November 11, 1990 



February 4, 1991 

Dear Asbestos Contractor or Owner: 

On November 20. 1990. the Environmental Protection Agency (EPA) 
promulgated the revised National Emission Standards for Hazardous Air 
Pollutants: Asbestos NESHAP Revision. This final rule became effective 
on November 20. 1990. Therefore. you must inmediately begin to comply 
with applicable sections of 40 CFR Parts 61.140 to fil.156 of the revised 
tlESHAP Standard. 

The revisions require each owner or operator of a demolition or 
renovation project to comply with the following: 

A. 40CFR 61.145 (Standard for Demolition and Renovation) 

1. Throughly inspect the affected facility or part of 
the facility where the demolition or renovation 
project will occur for the presence of friable and 
nonfriable asbestos containing materials. 

2. Remove all regulated asbestos-containing materials 
(RACMs) from each effected facility if the amounts 
are equal to or. should exceed 260 LF. 160 SF or 
35CF for EPA, classified demolition projects. 
However. all asbestos containing materials must be 
removed prior to demolition and renovation activities 
which will disturb such materials under asbestos laws 
and regulations. 

3. Suhmit written notifications for all demolition 
projects involving less than and more than 80 linear 
meters {260 LF}. IS 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. 100 SF, and 
35 CF; 

S. Submit written notifications at least 10 working 
days before asbestos removal begins for renovation 
projects involving item NO.4 above. 

6. Submit written notifications at least 10 working days 
before asbestos removal begins for demolition projects 
involving item NO.3 above; 

I 

/ 
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7. Renotify the Administrator of all new start and 
completion dates if the original start and completion 
dates should change; 

8. Provide a written notification of a new start date 
at least 10 working days before asbestos stripping 
removal work begins. 

9. Utilize a certified person to supervise the asbestos 
project. 

10. Keep a copy of the Administrator's written approval 
to employ another method to abate asbestos if wetting 
would result in equipment damage or a safety hazard. 
You must obtain prior approval before using an 
alternative method. 

11. Record the temperature in the area containing the 
facility components at the beginning. middle. and 
end of each workday and keep daily temperature 
records. if wetting operations are suspended due 
to freezing temperatures. Keep the temperature 
records for 2 years. 

12. Employ ~ an EPA/EPD trained on-site individual 
to monitor asbestos removal and disposal at each 
site. 

13. Complete and return a copy of the Waste Shipment 
Record (within thirty-five (35) days) for asbestos 
waste and completion form to affected owner and 
Asbestos Licensing and Certification Unit. 

14. Place wet asbestos waste into labeled leak-tight 
containers or leak-tight wrapping. 

15. If asbestos nonfriable waste cannot be placed in 
leak-tight wrapping. such waste, while wet, may also 
be placed in prelined containers and transported and 
disposed of in bulk. Only adequately labeled, wet, 
and leak-tight wrapping may be placed in prelined 
containers. 

16. Mark vehicles used to transport asbestos-containing 
waste materials during loading and unloading of the 
waste materials. 
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17. Provide a copy of the waste shipment record to the 
disposal site owners or operators at the same 
time as the asbestos-containing waste materials 
are being deposited at legal disposal site. 

18. Obtain a copy of the signed waste shipment record 
and forward a signed copy to the Asbestos Licensing 
and Certification Unit and affected owner/generator. 

19. Keep copies of waste shipment records on files 
for at least two (2) years. 

20. Legally dispose of all asbestos-containing waste 
materials as soon as practical in an approved and 
permitted disposal site for such materials. 

21. Provide a 45 day prior notification if you plan to 
excavate asbestos waste. If the date to begin 
excavation should change. a new 10 day written 
notification must be provided. 

22. Obtain prior permission from the Administrator 
before USing an alternative method or converting 
asbestos-containing waste into asbestos (asbestos 
free) materials (s) and before disposing of any 
converted asbestos waste. 

23. Please review the following new definitions: 

o Adequately wetting 
o Nonfriable ACM 
o Category I and II nonfriable ACM 
o Fugitive sources and glovebag 
o Cutting and grinding of ACM 
~ In poor condition and leak-tight 
o Malfunction and natural barrier 
o Nonscheduled renovation operations 
o Owners or operators 
o Regulated asbestos-containing material 
o Resilient floor covering 
o Waste generator and waste shipment record 
o Working day 

You must also comply with all applicable sections of the revised NESHAP 
Asbestos Standard. 

Should you have questions or need an interpretation of the November 
20. 1990 revised NESHAP Asbestos Standard, please contact Mr.Alan W. 
Powell and Mr. John Hund of Region IV EPA at 404-347-5014 or contact 
the Asbestos Program at 404-656-4999 . 

Sincerely, 

--fYla,'"Vl''-Vn ~ 1'4vJ 
Ma rvi n Bradford 
Program Manager 
Asbestos Licensing & Certification Unit 

MB:aj 
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Tuesday 
November 20, 1990 

Part III 

Environmental 
Protection Agency 
40 CFR Part 61 
National Emission Standards for 
Hazardous Air Pollutants; Asbestos 
NESHAP Revision; Final Rule 
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48406 Feccrul Rcg:stcr i Vo!' 55. !'~ () . :!2~ i Tuesday. l'~uvl!!TIber 20. 19!JO I Rules and Regulations 

ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 61 

I AO-FRL-3S t4-71 

RIN 2060-AC57 

National Emission Standards for 
Hazardous Air Pollutants; Asbestos 
NESHAP Revision 

AGENCY: F.m'ironmental Protection 
J\~~cncy . 

ACTION: Final rule. 

SUMMARY: This Fcderul Register notice 
promulgates rules under section 112 of 
thc Cle;1n Air Act (CAA) fur asbelOtos 
emissions und is basl~d on the 
Adminbtrator's dl!termination that 
mlbl!stos presents a significant risk to 
lIuman heulth as a result of air 
emisllions from one or more source 
cutegorics Hnd is therefore a hazardous 
;Iir pullutant (see 36 FR 3031, Murch 31. 
1971). The purpose of the revisions 
JI !'II:III1I~akd tllday is to enhan~e 
cnfun;mnent and promote compliance 
with the currcnt standard without 
:iltcring the stringency of existing 
controls. On January 10, 1989 the 
Environmental Prutection Agency (EPA 
or the Agency) proposed amendments to 
thl! asbestos Natiomll Emission 
Stanl\urd for Ilazardous Air Pollutants 
(NESIiAP) that would require control 
JC\'ice and fugitive emission monitoring. 
r~c(\fdkeeping, and reporting Cor 
asbestos milhng, manufucturing, and 
filbricating operations. For planned 
dl!molitions IlOd 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 
asbestos waste disposal. Clarifying 
rC\'isions to several definitions and 
provisions were also proposed. 
Numeruus cllmments were received on 
tlw prol'osl'd revisions, and today's 
nut ice rl!s(lllnJs to those comments, and 
incorporatcs changes as a result of those 
comments. 
EFFECTIVE DATE: November 20,1990. 
Under section 307lb)( 1) of the Clean Air 
Act, judicial review or the actions taken 
by this notice is available only by filing 
a pet ition for review in the United States 
Court of Appeals for the District of 
Columbia Circuit within 60 Days of 
todilY's publication of these rules. Under 
section J07(b)(2) of the Clean Air Act, 
the requirements that are the subject of 
todilY's notice may not be challenged 
la ler in civ il or criminal proceedings 
brought by EPA to enforce these 
equireOients. 

ADDRESSES: DackgroulIll i;,fnrmatioll 
document. The background information 
document (DID) for .he promulgated 
revisions may be obtained from the U.S, 
EPA Library (MD-35), Rcsearch Triangle 
Jlil rk, North Carolina, 27711 . telephone 
no. (919)541-2777. Please refer to 
"Oackground Information for 
Promulgated Asbestos NESHAP 
Revisions," (Publication No. EPA 450/3-
90/017). The BID contains n summary of 
ul1 the public comments made on the 
proposed revisions and the 
Administriitc.r's responscs to the 
comments. 

Dockets. Docket No. A-88-28 contains 
supporting information used in 
developing the final r('visions to the 
asbestos NESHAP and is available for 
public inspection and copying between 
8:30 a.m. and 3:30 p.m .. Monday through 
Friday, at EPA's Air Docket (l.E-131), 
Room M-1500, 1st Fluor, Waterside 
Mall, 401 M Street, SW .• Washington, 
DC :!G-too. A reasonable fcc may be 
charged for copying. 

FOR FURTHER tNFORMATION CONTACT: 
For further information and official 
intcrpretations of applicability, 
compliance requirements, and reporting 
aspects of the promulgated revisions. 
contact the appropriate Regiona\. State 
or local office contact as listed in 40 
CFR 61.04. For further information on 
the background of the regulutory 
decisions in the promulated revisions. 
contact Mr. Sims Roy, Standards 
Development Branch, Emission 
Standards Division (MD-13), U.S.' 
Environmental Protection Agency, 
Research Triangle Park, North Carolina 
27711, telephone no. (919) 541-5263. For 
further infonnation on the technical 
aspects of the promulguted revisions, 
contact Mr. Ronald Myers, Industrial 
Studies Oranch, U.S. Environmental 
Protection Agency, Reseurch Triangle 
Pilrk, North Carolina 27711, telephone 
no. (919)541-5407. 

SUPPl.£MENT ARY tNFORMATtON: 

I. The Standards 

The promulgated revisions implement 
section 112 of the Clean Air Act (CAA) 
and are based on the Administrator's 
detennination that asbestos presents a 
significant risk to human health 85 a 
result of air emissions from one or more 
source categories and is therefore a 
hazardous air pollutlint (see 36 FR 3031 
(March 31, 1971)). The revisions 
promulgated today amend the asbestos 
NESHAP to enhance enforcement and 
promote compliance with the cunent 
standard without altering the stringency 
of existing controls. 

Milling. Munufacturing alld Fubri.:alinc 

The re\'isions to the standards require 
asbestos milling, manufacturing and 
fabricating sources to conduct daily 
monitoring for visible emissions. While 
the absence of visible emissions does 
not mean there are no asbestos fibers 
being emitted, the presence of visible 
emissions does indicate a serious 
control device malfunction, Because 
visible emissions monitoring is intended 
primlll'ily to detect serious control 
dl!vice malfunctions. weeki)' inspections 
of air cleaning devices ure also required. 
In cdditioll. the revisions promulgated 
require these sources to maintain 
records of the results of visible 
emissions monitoring and control device 
inspections, and to submit quarterly a 
copy of visible emissions monitoring 
records of visible emissions occurred 
during the quarter. The revision requires 
owners or operators who install fabric 
filters after the effective date of this rule 
to pro\'ide for easy in!lpection of the 
bags. 

Demolition and Renovotioll 

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 10-day notice for 
renovations. A person trained in the 
provisions of this rule and the means of 
complying with them is required to be 
on site ...... hen 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 
tempera ture in the work area three 
times during the workday and keep 
dliily temperature records for at least 2 
year:!. The revisions also clarify EPA's 
position regarding the handling and 
treatment of nonfriable asbestos 
materials :luch as resilient Ooor 
covering. including vinyl asbestos floor 
tile, and roofing material. 

Waste Disposal 

Tbe 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 offsile, 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 to the wu:ste disposnlsite. If e 
cupy of the WSR signed by the waste 
'lite owner or operator i:s not received 
. ithin J5 duys of lhe date the waste VIes 
I:r.cptcd by the initial transporter. the 

revl'lions direct the waste generator to 
contact the transporter and/or disposal 
sil.! owner or 0putilor to detel·mine the 
:ltatus of the wuste shipment. The 
revisions further direct the waste 
RI:nerHtor to submit an exception report 
to EPA if il r.i~nl!d cC'py of the WSR is 
nllt received within 45 day:! of the date 
Ihe waste wns accepted by the initial 
trunsporter. lubels ure required on 
cuntainers of asbestos-containing waste 
I1la!(:rial from manufacturing. 
f:tbric~!!ng. demolition and renovation 
activities inliicliting the' name of the 
waste generator and the location where 
the waste was generated. 

IlllJclive Wasle Disposal Siles 
The revisions require the owner or 

operatur of an inactive wash: disposal 
site for a milling. manufacturiflG or 
fabricating operation to notify the 
AdminIstrator in writing prior to 
excavating or otherwise disturbiog 
usbestos·containing waste matenal that 
hilS been deposited at the disposal site 
and to record on the deed to the 
property a notation that will infonn 
future purchasers of the property that it 
h:ul been used for the disposal of 

sbelltos·containing waste matenal and 
\;It the survey plot lind record of the 

ucution and quuntity of such waste 
""I!eriallire on file with the 
Adminilltrator. 

A(:livc Waste Db;posal Sites 
The revisiona require the owner or 

operator of an active waste disposal site 
to ma;ntain WSRs and report in writing 
tloe receipt of 8 significant amount of 
ii!~properly enclosed or uncovered wallte 
tn EPA by the following work.ing dny. 
The cwnl!r or operator of an active 
wllste disposal site is required by the 
revi:!i')ns promulgatt'd loday to send a 
signed copy of the WSR back to the 
waste generator no more than 30 duys 
afler receipt of the wallte. to attempt to 
r('concile any dillcrepancy betweeo the 
qu .. lOtity given on the WSR and the 
"tltantity actually received and. failing to 
do so within 15 duys after receiving the 
waste. to report the discrepancy and 
IIny attempts to reconcile it to the 
Administrator. The revisions 
promulgaled today aillo require the 
owner or operator of an active disposal 
si:e to maintltin records of the location. 
depth and urea. lind volume of asbestos· 
containing waste material within the 
dis~osul site on a map or diRgram of the 
dispollal urea. Upon closure, lh~ owner 

r operator must comply with all the 

rules promulgated for inlictivp. wilste 
disposal lites. A revision requirel tha 
owner or operator of an lictiv~ waste 
disposal site to notify the Adminislrutor 
in writing prior to excavating or 
Olh:!rwise disturbing asbestus­
containing wallte materilll thllt has been 
dt'posited at the diaposul site and 
cuvered. 

A.';bL·::tos Com'ersion Processes 

A section is promulgated to clunfy 
th,lt operationl that convert asbestos­
(.llOlaining waite material into 
f1onasbestos (asbestos-free) matenal are 
covered by the NESHAP. The proviaiona 
promulgated require lhe owner or 
opeTlilor of such an operation to obtain 
prior written approval of the 
Administrator to construct the facility. 
and conduct a start-up performance test 
using specified analytical methods and 
procedures. Requirements for 
continuous monitoring during aod after 
the initial 90 days of operation. 
crnissions control. maintenance of 
records of test results on site. and 
reports to the Administrator ore also 
promulgated today. 

11. Environmeotal. Energy and EcODOmiC 
Impacts . 

The environmental. energy. aRd 
economic impacts of the revisions for 
demolition and renovation. including 
waste disposal. were estimated from 
two baselines. One is full compliance 
with the NF.sHAP. and the olher Is 
current use of engineering controls aDtI 
work practices. Enforcement experience 
indicates that many asbestos removal 
operations related to demolition and the 
subsequent wallte disposal operations 
lire performed out of compuWlce with 
the NESHAP. The lack cf comtJliance 
with the NESHAP removal provisions 
leads toJ the improper dispol:&1 of 60me 
wa!lte. especially demolition waste. with 
the result that emissions from the 
di:lposal of demolition waste greatly 
exceed other emissions. including 
process emissions from milling. 
manufacturing. and fabricating. Liability 
and other cOOlliderations generally leud 
the ownefll of buildings being renovated 
to follow or even exceed the 
requirements of the NESHAP. Thus. the 
appropriate bnseline for demolition is 
current use of work practices rather 
than full compliance. At asbest08 
milling. maDufacturing. and f"bricating 
facilities. the required air pollution 
control devices ure gcneraUy in place. 
Thus. for milling. munufacturing. lind 
frlbricating. full compliance with lhe 
NESHAP. including the waste dispoaul 
requirementtl. ill assumed for the 
bil!eline. 

Few emi~tlil)n measureml!lIt data exit 
fur lI:lhcstos lIouree •. ThUs. emillSiona 
w.:re elltimated using enKinelfrlng 
melhods Ilod assumptions. which 
resulted in substantial uncertainty. A 
detailed description of the approaches 
used to estimate emu.aions is found in 
"Allbelltos Emission Estimates for 
Milling. Manllfacturing. Ft&brlcatlng. 
Demolitiun, Renovation. und Waste 
Di.pollal." which is contained in Docket 
A-68-28. Estimated process emissions 
under the current NESHAP at full 
compliance for milling. manufacturing. 
and fabricating are approximately 1.400 
'kg/yr. Dased on current practices. 
estimated emissioDs from the removal 
activities associated with demolition 
and renovation are tlpproximately 1.300 
kg/yr and estimated waste disposal 
emissions from all 80UrceS are 227.000 
kg/yr. If demolition and reDovation were 
in full compliance. estimated emiuiona 
from asbestos removal activities 
associated with demolition and 
renovation would be·about 700 kg/yr. 
Estimated emission8 from waste 
disposal. asswning full compliance ',lith 
the NESHAP by all sources. would be 
about 600 kg/yr. 

The costs of the revisions are 
expec:ed to be small relative to normal 
operating colta for these industries. The 
revisions are intended to promote 
compliance and enhance enforceability. 
Small additional COlt. are associated 
with the recordkeeping and reporting 
requirements of the revisions. Economic 
impucts of the promulgated alternatives 
are expected to be mililinal. Adverse 
impacts of the promt:lgllted revisions on 
water. noise. and energy were 
considered. Due to the nature of the 
revisionll. no significant adverill:llBpacts. 
on water. noise. or energy are 
anticipated. . 

111. Public Participation 

The revisions were proposed and 
published in the Federal Regiatec on 
January 10. 1969 (54 FR 912). The 
preamble to the propolled standards 
revisions noted the availability in the 
docket of the supporting information 
used in developing the proposed 
revisions. Public comments were 
solicited at the time of proposal. 

To provide Interested penon! the 
opportunity for orCiI presentation of 
da:a. viewtl. or arguments concernins 
the proposed revisions, a public hearing 
WIIS held on February a. 1989. at 
Research Triangle Park. North Carolina. 
The hearin/{ WU8 opcn to the public. and 
e persons presented commenta. 

The public coauuent period specified 
in the Federal Rogistur notice was from 
JilnUliry 10. 1009 to Mw-ch 7.1989. One 
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""mln·d r.nmlllcnt leiters were rCC:l'i\'t'ci 
in rt:SPOIIH' HI the Federal Register 
propos.iI. The C(lmments ha\'e been 
carefully considercd and. where 
dt:tcrmined to be appropriate b:,' the 
Aclministnltnr, changes have lll!cn made 
to the propo!>e!! re\'isions. 

IV. Si,;nific;ant Cummunts and Chllnl:CIi 
to the Pruplllicd Revi:lionll 

ComllU!lIts (In thc proposed revision!! 
w(!rc rt!cciv(:d frum industry. trade 
assur.iiltiunll and rcgulatory agencies. A 
d\!tailcd dl:lclIllsion of these comml'nts 
ami rWipunses can be found in the 
Jll'llmulgation ~O. which is referred to in 
the AUOI{F.SSES section of this 
prcllmble. The commcnts and rellponlles 
summarizcd in the BID serve as the 
basis for the changes that have been 
made to the revisions lwtween proposal 
and promul)!ation. The major comments 
:.ond responses are summarized in this 
preamble. Most of the comment letters 
contained multiple comments. 
Significant comments have been divided 
into the follllwing areas: demolition and 
renovation, and waste disposal. 

Delllo/il iOIl alld Re/lOl'olion 

Nonfria1.:lc ACM 

Commlt:ll: Several commenters argued 
thnt tht! rule should be modified to 
c1,uify that certain products'are 
nonfriahle and, therefore. not regu\;Jted. 
Asbestos cement (A/c) products, 
including trrsnsite and exterior shingles, 
should be induded amung nonfriahle 
products accurding to commenters IV­
D-"i!l. IV-0-7:!. and IV-0-93. Asbestoll' 
containing nooring products. such as tile 
lind shcet \'inyl nooring. were 
considered by several commenters (IV­
O-ts. IV-D~:'. IV-0-48. IV-0-55. IV­
U-tH. nnd IV-0-95) to always be 
nunfri;ILle and exempt from the rule. 
with the eX':"ption of flooring that was 
L"lI1g !I,lnll ... .! (IV-0-47. IV-0-48). 
:\r''' lher cnmmentl!r. IV-0-48, in 
r"f, r,'nc,' til aSbl'!HIlS roofing producls. 
.. r).!ut'd Ih.1I there is no basis in the 
n !curd ror s,!ying thllt severely 
w':<Jtherl'd asph.tltic material could 
Lecllllle brilill'. Commenters IV-0-21. 
IV-O-:I1. IV -0-40. IV-0-49. and IV-O­
~:I recommc"lIdcd that the rule be 
clarified to exempt all nonfriable 
materials a1l the rule is currently 
ululerstl.od. Commenter IV-0-93 argued 
ll iitt in prescnt day ACM. the asbestos 
flhl'rs are locked in cem,~nt ur 
bituminuu:l or resinous binders nnd Ihat 
the OIiltcrials CliO he rt'nH)\'ed and 
disposed of wilhout IIny si~nifir.;lOt 
rdl'ase to the environment. 

lleSIJOlIsC: In 1973 when the asbestos 
NESIIAP rul(~s were first prumulgatcd 
or thl"! dem,)lilioo of buildings. EPA's 

int~otion was to ciistin)o!ubh betwl'cn 
nwlt!riltl~ thltt would readily releusl! 
asbesto:l fibers when damal:led or 
disturbed and those materials that were 
unlikely to result in the release of 
signifieanl amounts of asbestos flhers. 
To accomplish this. EPA labcled as 
"friuble" tholll! materiltls t11l11 wl!fe 
likely to re:uiily release fibers. I-'riltble 
materials. when dry. could easily be 
crumbled. pulverized. or reduced to 
powdt!r using hand pressure. The term 
"reduced to powder" is readily 
understood til melln that the affected 
materinl is changed to a dust or powder 
thnt cltn become airborne. "Pulverized" 
indicates that the resulting material will 
include dust as well as a largc number 
of small pieces of the original material. 
The term "crumbltld" indlcatcs 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 undt!rstood that crumbling refers to 
an action that occurs essentially in one 
effort and not to repeated attempts to 
crumble the material. For example. floor 
tile in good condition can be broken by 
hand into a few large pieces. but it is not 
easily broken in one effort into many 
small pieces. On the other hand. floor 
tile that has lost its structural matrix is 
in poor condition and can be broken into 
many small pieces in one effort. 

Later. EPA realized that. in some 
in~lances. nonfriable materials that 
were subjected to intense forces. such 
as the intense mechanical forces 
encountered during demolition. could be 
crumbled. pulverized. or reduced to 
polwder. In these instances. certain 
materials which had been considered 
nonfriable "rpeared capable of 
releasing Significant amounts of 
asbestos fiLers to the atmosphere. 
Examples of practices that were 
observed by EPA to reduce otherwise 
nonfriable asbestos material to dust 
capable of becoming airborne included 
the brt!aking of nonfriable insulation 
from steel beams by repeatedly running 
over the beams with a crawler tractor. 
In view of the damage done to these 
otherwise nonfriable materials and the 
resulting increased potential for fiber 
release. these and other similar 
practict!s involving nonfriable ashestos 
material were considered to render 
Ihlllfriahic ACM into dust capltble of 
h~cllminR airborne. 

As a result. F.PA issul'd a policy 
determination in 1985 regurding the 
removal of nonfriable Asbestos material 
Ihat was consistenl wilh EPA's intent to 

dilitin~uish between material thllt could 
relo!a,;~ lIi~nincullt Itmount .. of UAIIt~:lt"H 
fibers during dcmolition and renovation 
operations and those that would not. 
This policy determination stated in 
eBsence that any ACM. whether 
orlglnlllly friubl!! or nonfriable that 
become (or Itre likely to become) 
crumbh:d. pulverized, or rcducl!d to 
puwder are covered by the NESHAP. 
SpeCifically. the determination stated 
that 
• • • even Ihough the regulatillns IIddrp.~:o 
only matc!ri'llthhl is presently friable. it dor.s 
nM tim it ilSelf to mllteriallhllt ill friable IIllhe 
lime of notification. Rather. if lit any poinl 
durinllihe renovation or demolition. 
addillonlll friable asbestos material 
is ••• crl!lIted from nonfriable fonn8. then 
Ihis additiooal friable malerial becomes 
&ubjectlo the regulutions from the time of 
creation· •• 

The issuance of this determination did 
not alter the intent of the NESHAP. but 
was consistent with the intent of the 
standard that was written to prevent 
significant emissions of asbestos fibers. 
The intent of the policy determination 
was that it apply narrowly to specific 
instances where otherwise non friable 
materials would be damaged during 
demillition or renovation to the extent 
thai significant amounts of asbestos 
fibers would be released to the 
atmosphere. A statement in the 
detennination to the effect that some 
nonfriable materials may remain 
nonfriable throughout demolition and 
renovlttion is evidence thaI this 
dctt!rmination was int~ndcd to be 
narrowly interpreted and not used to 
require removal of all nonfriable 
materidls. For example. materials such 
as resilient noor covering. asphalt 
roofing product:l. packings. and gaskets 
would rarely. if evt!r, neell to be 
removed because. even when bruken olr 
damllllcd. they would not rclease 
signifll:ant umounts of 8flbestos flhr:TII. 
BUI. JUSI aN il is important to recl/l(r.izl: 
that some nonfriable materials do nOI 
have to be removed prior to demolition. 
it is also important to recognize that 
some nonfriable materials should be 
removed prior to demolition if. as a 
result of the forccs of demolition. 
nonfriable material is likely to become 
crumbled. pulverized. or otherwise 
reduced to powder. For example. Ihe 
A/C siding on a building that is 10 be 
demolished using a wrecking hall is very 
likely to be crumbled or pulverized wilh 
increuscd potential for the release of 
6ignificant levels of asbestos fibers. 
Such Ol<lterial in this instllnce should be 
removed prior to demulition. 

Since this policy determination was 
mode. there hilS heen some confusilln ill 
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it3 lIppl.Guliun. Ali a result. COIIl:actors 
opcratillll ill r.1ore than one eniorcemt!1l1 
jurisdicl.on have encountered different 
interprctutiolls f'lr .. imil..!: demolition 
opewtioJns. for ex .. mple. there have 
bo!en instances in which contractors are 
rClluirod. prior to dcmuli!i<'!l. to rcOlO"o! 
nnor tile in on:! I!nforcl!mcnt jurisdiction 
but not in another. Contractors and/or 
building owners and operators are 
un!lure as to whst matcri:lls must be 
rcmo\'ed and what materials can be IC'ft 
in place Ilnd are of!en hesitant to 
proceed without a ruling from EPA. 
which can involve lIi~nificant dclclYs. 

As a c(Jn!lcljutmce, EPA received a 
nlJmber of requesta from Stllte and 
regionnl enforc:ement lIgenci~ to clarify 
what is required und.:r the NESHAP in 
deilling with nonf:iatile malerilllll sinc~ 
the 19B5 policy determination was 
issued. In rcspon~e to these requests. a 
clarif:caHon of the noofriaLle issue was 
included in the revisions proposed on 
January HI. 1969. Theile revisions wt!re 
in~ended to clarify the inti!nt of the 
origir.al rolle. Husk&lUy. EPA stu ted in 
the Janullry 10. 19119. federal Rcgiswr 
notice that cert .. in nonIriable materials. 
such 8S nOllr tile. roofing products, fUld 
pnckin83 and gaskets t.h.:lt are in good 
condition, can be left in building:l being 
demolished because fiber rde.iSe from 
these muterials, even if the materials arc 
dam:lgl!d, is relatively small compart~tl 
to the fiber release from friable 
materials. Oth~r DonIriable producu 
such liS A/C products have 0 greater 
potential to release asbestos fibers 
wh~n hcavily damaged and mlly halie to 
be remove.! prior to dl!molition. 

In rc:>ponse to the revisions prupotOCd 
on Janu<.lry 10. 1989. numerous 
commen~1I were submitted to'EPA. Many 
of the COIllOlcnters aigued that EPA was 
artempting to regulate nonfriable 
materials. which were explicitly 
exempted in previOWi asbestos NESHAP 
rU:i!makillgs. Many comments stated 
tll<lt tae proposed re\'isions did oot help 
to clarify EPA's posi~iiln on nonfriable 
matt:ri ... 1 ond may ho.l\ie ~de mattel8 
more confusing. 

In responding to the comments. II 
litf!rature survey \'1.;1& conducted to 
determine if il was posl/ibte! to quantify 
the fiber release potential e;f nonfriable 
materials when they are damaged 
during demolition. All of thi! available 
data on fiber release from noor tile, 
roofing products, gallkets, podJngs, dnd 
A/C products was reviewed. In some 
instances. thl:! fiber release data were 
measured during actual remov",1 
uperatiolls. while other data were from 
simulated removallictivities in 
lauoratory scllingtl. For the mutericJld 
'!valulttl!d. th ;: pOlcllti :" fur fiuer release 

i1;Jpcared minimal and substantially 
I,,""::r than for friabl.: materials. These 
finJings, wlule uncertain, support EPA'II 
origin HI argulTlent thitt there U II basis 
for malUll8 a distinction lJl'tweco 
materials that readily rell!Hlle f&bers ar.d 
those that do not. 

All a result of the commentll r~ived 
cn this issue and the additional 
iaformatioD gathercd in response to 
comments, EPA haa been able to 
compile it list of nonIrilible AC.\f that, 
unJl'r norm .. 1 conditions. do not have to 
be removed prior to demolition 
operations. Th<!se AC\-t arc not 
expected to relealW Signilicant nmountll 
of asb('slus fib!!rs to the outside air 
during demolition and. ccn:listent with 
the intect of :hc ~xisling standa:ds. are 
not biling fI~gulilteJ. A definitiuo of 
"category I nonfriable ACM" is added lo 
t~e final ru!~, which lillts resilil!nt floor 
covering, roofing prcducu, gaskets. and 
puclJngs. However, if these materials 
IIrl! In poor condition and lire friablt! or 
they are subiccti!d to sanding. grinding, 
cutting, or abrading, thl!Y are to be 
treated lUI fr:able asbestos material 
Category 1 nonfriable AOv1tha! is in 
poor cl)ndition, Lut is not friable and 
will not be subjected to sanding. 
grinding. CUlling. or abrading. is not 
subject to the NESHAP. "In poor 
condition" hus been defined to mean 
that the hin~ing of the material is losing 
its lntegrity as indicated by peeling. 
cracking, or crumbling of the materiul. 
Other nonfriable materials are Identified 
as Category II nonfriable ACM and h"ave 
to be evaluated on a clISe-by·case basis. 
Category n materials that become 
crumbled. pulverized. or reduced to 
powder during removal or during 
demolition are covered by the NESHAP. 

Droken ACM 

UJmment: Commenter.s 1V-0-47, IV­
~9. IV-D-93, and 1V-1}...g5 explained 
that use of the tenn "broken" to 
describe materials that are subject to 
the rule is inconsistent with the current 
NESHAP and expands coverage of the 
NESllAP. These commentel's /Ita ted that 
merely breaking nonfriahle material 
docs not equate to fiber release. One 
commenl.t!r. IV-D-89. noted that 
noncompliance may increasc where 
nonfriable material is broken during 
demolition or renovation. but is not 
controUed or reported according to the 
NESHAP. 

Response: After conaiderins this isaue. 
EPA agrees with cammenters that 
retaining the word "broken" could be 
interpreted as aubstuntially Increasing 
the acope of the standard BOd. therefore. 
has removed it from the deflflition. Moat 
nonfriable matcrilil. can be broken 
without reJeWling lIignifiC1lnt quantitle. 

uf uirbonlc asbestos fibcrll. It is only 
wht!o thl! nl3terilil ia extenlli\'ely 
damaged. i.e., crumbtoo. pulveri:ted. or 
wducl!J to powder, thllt the potentilll fo: 
significant fiber release Is greatly 
ir.cl"P.ascd. Also. in the definitions of 
"1I!:besto8·containing waate materiltl," 
"friltble asbest08 materilll," and 
elsewhere. the ,,'Ord "broken" is 
deleted. Tht! EPA Is planning to Isaue 
addition .. 1 infonnation In the future on 
this and other III/peets of the NESHAP 1o 
help coforcement officialll and the 
regulated community interpret and 
apply the NESHAP provitdons. 

Inspections 

Comment. Three commenters argued 
that EPA should includ/! mandutory 
88bastos surveys in the rule. Commcotcr 
IV-D-4 :llIlte\1 that EPA should require 
survey!! for all building!l prior to lind 
scparnte from any demolition or 
renovation activity. Conunenter 1V-0-4 
st.itcd that such building surveys could 
Lecome part of a public record, making 
the absence of a survey a violation. 
Commenter 1V-D-1 noted that, if the 
liur\'ey indicated th!lt a structure was 
asbestos free. all notification and 
enforc:ement costs would be eliminated. 
Also, commenter IV-0-4 explainrd that 
a demolition without proper notification 
could be easily esLHblished later. 

Commenters 1V-D-57 and IV-D-a4 
stated that EPA's requirement to survey 
buildin,gs prior to demolition and 
re.lovation is implicit lind should be 
made explicit and require that surveys 
be perfonned by an accredil.t!d asbC::ltoa 
inspector. Cammento!r IV-D-57 also 
not~d that OSHA requires u buildirlg 
survey by a competent person and 
stuted that EPA should similarly require 
8 site-specific lIurvey before demolition. 
with details on how the building will be 
demolished and how tile 4£sbestos will 
be controlled 

Response: TIle EPA cun-ently require/l 
that 8 facility be impech:d for osbeatoa 
priur to demoiitioQ or renovation. All a 
result of the Ulrvey. infomuJtiOll on the 
asbestos materiaJ present. the nature or 
the demolition or renovation. and 
measures that will be \aken to control 
emissions of asbestos tltust be reported 
to EPA. Commentera 1V-O-S7 and IV-
0-84 lire correct in seyiag that it is an 
implicit reqnirement and thut it is not 
stated explicitly In the rule. The final 
rule expressly requirl..'11 8 facility survey 
for asbestos prior to dCm<llition or 
renovation. Although previvullly 
implied. thi .. revision clarifieS EPA's 
position on the requirement to perfonn 
building surveys. 

The EPA alao co""idered the 
sUluwstinn to re<tuire thot surveys bf! 
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1. Air cleJning aevice designation or number 

2. Date of inspection 

3. Tillie oi inc;D~ctton 

4. Is air cleanlng device operating 
properly (yes/no) 

5. Tears, holes, or abrasions 
in fabric filter (yes/no) 

6. Cust on cl~an side of fabric filters 
(yes 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) 

(Title) 

(Tit I e) .. 

(Signature) 

(Signature) 

Figure 2. Air CleaninQ Device Inspection Checklist 
.ILUNG CODE &S60-5O-C 

(Date) 

(Date) 
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(i . Sf~ction t;1.143 is revised to reud as 
follows: 

~ 61.143 Standard for roadways. 

No pI!rson may construct or maintain 
a roadway with asucstos tcsilings or 
asbr.stos-containing waste matericsl on 
ttwt road WHy. unless. for asbestos 
tailinlls. 

(a) II is a temporary roadway on .m 
urea of asbestos ore deposits (asbestos 
milll:l: or 

(LIII is a I!:mporary roadway at an 
",clive asuI'stus mill site and is 
enl:lIpsull1ted with a resinous or 
bituminous binder. The encapsulated 
roud surface llIust be maintHined at a 
minimum frequency Clf CIne per year to 
!lw\'I'nt dust emissions; or 

(I :llt i:l em:apsulatt!d in uSl'hilh 
I:",,,;rete meeting the specifications 
I::lIltailled in section 401 of StandHrd 
Spl!I:ifications for Construction of Roads 
11011 Drid!oll!S on "'eder,,1 Highway 
Prc.jl:ds. FP-85. 19U5. or their equivalent. 

7. In § 61.144. paragraph (a)(9) and 
paragnll'hs (u) (1) and (2) are revised. 
illld paragruphs (b)(3) through (b){S) are 
lidded to read liS follows: 

§ 61.144 Standards for manufacturfng. 
(a)· •• 
(91 The manufacture of chlorine 

utilizing asbestos diaphragm technology. 

(h)· •• 
( t) Discharge no \'isible emissions to 

Ie outside air from these operations or 
from .my building or structure in whi(:h 
they lire condur.ted or from any other 
fugitive sources: or 

(2) Use th.! mp.thods specified by 
§ 61.152 to clean emissions from these 
operntions containing particuhlte 
asbestos material before they escape to. 
ur <lrc vented to. the outside lIir. 

(3) Monitor each poltmtial source of 
asbestos emissions from any part of the 
manufacturing facility. including air 
cleaning devices. process equipment. 
lind huilliin!ls housinR material 
prfl(:.!ssing Clnd handling equipment. lit 
I,,"st once each day during dllylight 
hours for visible emissions to the 
outside uir during periods of operation. 
Thp. monitoring shall be visual 
oltservation of at least 15 seconds 
duration per source of emissions. 

(4) Inspect each air cleaning device at 
least onc~ each week for protler 
operHtion and for changes that signal 
the potential for malfunctions. including. 
to the maximum extent possiule without 
dismalltling other than openinR the 
device. the presence of tears. holes. and 
abrasions in filter bailS and for dust 
deposittl on the dean Bille of bags. For 
air deuning devices that cannot be 

spectl"d on a weekly bllsis according 

to this paragraph. submit to the 
Admini:Jtrator. and revise as necessary. 
a written maintenance plan to include. 
at a minimum. the following: 

(i) Maintenance 8chedule. 
(ii) Recordkeeping plan. 
(5) Maintain records of the results of 

\'isible emission monituring and air 
cleaning device inspections using a 
formut similar to that shown in Figures 1 
and 2 and include the following. 

(i) Date ar.d time of each inspection. 
(ii) Presence or ubsence of visible 

emissions. 
(iii) Condition of fabric filters. 

induding presence of any tears. holes 
and abrasions. 

(iv) Presence of dust deposits on clean 
side of fabric filters. 

(v) Drief description of corrective 
aclions taken. including date and lime. 

(vi) Daily hours of cperation for each 
air cleaning device. 

(6) Furnish upon request. and make 
available at the arfected facility during 
normal bUlliness hours for inspection by 
the Administrator. all records required 
under this section. 

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

(8) Submit quarterly a copy of the 
visible emission monitoring records to 
the Administrator if visible emissions 
occurred during the report period. 
Quarterly reports shall be postmarked 
by the 30th day following the end of the 
calendar quarter. 

8. Sections 81.146 and 61.147 are 
removed. and § 61.145 is revised to read 
as follows:. 

§ 61.145 Standard for demolition and 
renovation. 

(a) Applicability. To determine which 
requirements of paragraphs (a). (b). and 
(c) of this section apply to the owner or 
operator of a demolition or renovation 
activity and prior to the commencement 
of the demolition or renovation. 
thoroughly inspect the affected facility 
or part of the facility where the 
demolition or renovation operation will 
occur for the presence of asbestos. 
including 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 
demolition or renovation activity. 
including the remo\'al of RACM as 
follows: 

(1) In a faCility being demolished. all 
the requirements of paragruphs (b) and 
(c) of this section apply. except as 
provided in paragrllph (aJ(3) of this 
section. if the combined amount of 
RACM is 

(i) At least 80 linear meters (260 linear 
feet) on pipes or at leo lit IS square 

meten (IGO square feet) on other facility 
components. or 

(iii At least 1 cubic meter (35 cubic 
feet) off facility components where the 
length or area could not be meilsured 
previously. 

(2) In a facility being demolished. only 
the notifica tion requirements of 
paragraph!! (bill). (2). (3)(i) and (Iv). and 
(4)(i) through (vii) and (4)(ix) and (xvi) 01 
this section apply. if the combined 
Hmount of RACM ia 

Ii) Less thun 00 linear metera (200 
linear feet) on pipes less thlln 15 square 
meters (100 square fcet) on other fllcility 
components. and 

Iii) Less than one cubic meter (35 
cuLic feet) off facility components 
where the length or Hrea could not be 
measured previously or there is no 
asbestos. 

(3) If the facility is being demolished 
under an order of a State or local 
government agency. issued becausp. the 
facility is structurally unsound and in 
danger of imminent collapse. only the 
requirements of paragraphs (b)(l). (b)(2). 
(b)(3)(iii). (b)(4) (except (b)(4)(viiill. 
(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 (e) 
of this section apply if the combined 
amount of RACM to be stripped. 
removed. dislodged. cut. drilled. or 
r.imilarly disturbed Is 

(i) At least 80 linear meters (ZOO linear 
feet) on pipes or at least 15 square 
meters (160 square feet) on other facility 
components. or 

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

(iii) To determine whether paragrnph 
(a)(4) of this section appliea to planned 
renovation operations involving 
individual nonscheduled operations. 
predict the combined additive amount of 
RACM to be removed or stripped during 
a calendar yellr of January 1 through 
December 31. 

(h') To detennine whether paragraph 
(a)(4) of this section applies to 
emergency renovation operations. 
estimate the combined amount of RACM 
to be removed or stripped as a result of 
the sudden. unexpected event that 
necessitated the renovation. 

(5) Owncu or operators of demolition 
and renovation operations are exempt 
from the requirements of II 61.05(11). 
01.07. and 61.09. 

(b) Nollficalion requirements. Each 
owner or operator of a demolition or 
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renovntlon activity to which this !'cction 
npplies shal!: 

(1) Provide the Administrator with 
writtcn nolice r,f intention to demol!a:h 
or renovate. Delivery of thl! lIut:ce by 
u.s. Vostal S~rvice. commercial delivery 
s~rvice. or hand d.-Ii. cry ill ilcceptable. 

(2) Update notice. ali nl:C~lI6"ry. 
including when the amounl of asLell\c11l 
"ffected char.ges by atleust 20 percent. 

(3) Postmdl'k or Jdi .. er th~ nOIil:e oIS 
r",l!ows: 

(i) At l.:ast 10 worl..illH d"Yli hdore 
811LeStos stlipping or wmov;,1 work or 
any othi!r activity L~l:lins (such as sit~ 
prepuration that wliuld brcuk uP. 
dislod~e or similarly disturb usLestos 
nt-Iteriul). If the oJlea"ution ill d~lIcribed in 
par8gruphll (a) (1) aftJ (4) (ac~pt 
(aJ(4)(iii) and (a}(4)(iv)) of this lection.If 
the olJcration ill UI describ~d in 
paragrllph (a)(2) of this section. 
notification is required 10 working days 
before demolition begins. 

(ii) At least 10 worki~ days before 
t!le end of the calendar year preceding 
the year for which notice is being given 
for renovations described in paragraph 
(it)( 4 )(Iii) of this sectioD_ 

(iii) As early as ~cssible before. but 
n.)tI8ter than. tho! foll<lwing working 
ddy if tJl~ operatJon ill a demolition 
ordered according to paragraph (a}(3) of 
this section or, if the operation is a 
renovation described in paragraph 
la l(4}(iv) of thi:! section. 

(iv) for asbestos stripping or removal 
work in a demolition or renovation 
operation. described in paragraphs (a) 
(1) 8nd (4) (except (a)(4)(iii) and 
(KJ(4)(iv)) of this section. and for a 
demolition described in paragraph (a)(2) 
of this section. that will begin on a date 
olher than the on~ contained in the 
original notice. notice of the new start 
dille must be provid.!d to the 
Administrator as follows: 

(A) When the asbestos stripping or 
wmoval operation or demolition 
operation covered by this paragraph will 
begin flfter the dll!e r.ontained in the 
notice. 

(1) Notjfy the Administrator of the 
new atart date by telephone as soon as 
possible before the original start date. 
!tad 

(2) Provide the Administretor with a 
written notice of the new start date as 
loon 8S possible ~fore. and no later 
than. the Original sturt date. Delivery of 
the upduted notice by the U.S. ~t8l 
Servictl. commercial delivery service. or 
hand ddivery ill acceptable. 

(8) When Ihe 8sbelltoe stripping or 
~movul operation or demolition 
operution covered by thie paragraph will 
begin on a date earlier than the original 
start dute. 

(I) Provide the Administrator with a 
written notice of the new start date at 
Il'dllt 10 working days before asbestoll 
IIlrippinl! or removal work begins. 

(2) For demolitions covered by 
p;,:ra~rnph (a)(2) of this section. provide 
the Administrator writt~D DOnCe of a 
ni!W start dllte at least 10 working days 
bdorc commencement of demolition. 
uelivery of updated notice by U.S. 
Pustal Service. commercial delivery 
service. or hand delivery is acceptable. 

(C) In no event shaU an operation 
cUl/ered by this paragraph begin on Ii 
dolte other thun the ddte contained in the 
v.ritlen notice of the 'new start date. 

H) Include the folluwing in the notice: 
(i) J\n indication of whether the notice 

i!' the original or a revised notification. 
(ii) N"me, address. Wld telephone 

number of both the facility owner aDd 
operator and the asbestos removal 
c.mtractor OWDer or operator. 

(iii) Type of operation: demolition or 
renovation. 

(iv) Dellcription of the facilily 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. 

(v) Procedure. including analytical 
methods. employed to detect the 
presence ofRACM and Category land 
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 squure meters (square feet) on other 
futility components. or volwne in cubic 
met~rs (cubic feet) if off the facility 
c;omponents. Also. estimate the 
approximate amount of Calegory land 
Category II nonfriable ACM in the 
affected part of the fltcility that will not 
be removed before demolition. 

(vii) Location and street address 
(including bailding number or name and 
floor or room number. if appropriate). 
cilY. county. and Itate. of the facility 
being demolished or renovated. 

(viii) Scheduled starting and 
completion dotes of asbest09 removal 
work (or any other activity. such 8S site 
preparation that would break uP. 
dislodge. or sim.1larly disturb asbestos 
muterial) in a demolition or renovation; 
planned renovation operations luvolving 
individual nonscheduled operations 
shall only Include the beginning and 
ending dates of the report period 811 

dcscribed In paragraph (a)(4)(iii) of this 
sectioD. 

(ix) Scheduled atarting and 
completion dates of demolition or 
r'!I1ol."ation. 

(x) Description of planned demolition 
or renovation work to be perfonned aDd 
method(s) to be ealployed. including 

JI!molition or renovut;on techniques to 
be used and description of "Heeted 
fac.i1ity I;<lmpone!nt:i. 

(I(i) Dcscription of work practices lind 
englnecrillR controls to be used to 
comply with the requirements of this 
subpart. Including asbestos removal and 
waste-handling emission control 
procedures. 

(xii) Name and location of the waste 
disposal site where the asbestos­
contain;r.g waste material will bt! 
depositcd. 

(x;iij A certificcllion thilt at lcust one 
perllun trained 8S required by paragraph 
(c)(B) of this scction will supervise tbe 
stripping aud removal described by this 
notification. This rC4uiremcnt shall 
become effective 1 year arter 
promulgation of this regulation. 

(xiv) For facilities described in 
paragraph (a)(3) of this laction,' the 
name. title, and authority of the State or 
Iocalgovemment representative who 
hils ordertld the demolition. the date thut 
the order walI'issued. aDd the date on 
whieb the ~moliti<Ui wu ordered 10 
begin. A copy of the order shaD be 
Gttached to the 'notification. 

(xv) Por eDlel'l!ency renovations 
dt!scril.Jed in ptiragl'aph (a)(4}(1v) of thi. 
section, the date Bod hour tllltt the 
emergency occurred. a dOscription of the 
sudden. unexpected event. and an 
explanation of how the event caused an 
unsafe! condition. or would cause 
equipment daD18ge or an unreasonable 
fimmciul burdun. 

(xvi) Description of procedures to be 
fl)l1owec in the evant that unexpected 
RAC.'IIS is found or Category U nonfriable 
ACM becomes crumbled. pulverized. or 
reduced to powdu. 

(xvii) Name. address. aDu h:lcphone 
number of the wallte transporter. 

(5) The infOllJWtion required in 
p8J1igraph (b)(~) of thia aection /Dust be 
reported using a form aimilinr to that 
shown in figure 3. 

(c) Proceduroll for CJJIbestolJ emi!ls;oll 
control. Each owner or operator of a 
demolition or renovation activity to 
whom this p6lragruph applies, according 
to paragl"'dph (a) of this section, shall 
comply with the following procedures: 

(1) Remove aU RACM Cram a facility 
being demolished or renovated before 
IIny activity begins that would break up. 
dislodge. or similarly disturb the 
mllteriul or preclude accesa (0 the 
material for 8ubffCqueJ1t removal. RACM 
need not be removed befora <kmolition 
if: 

(i) It ill alte80ry I nonfrlable ACM 
thot i8 not In poor condition and Is nol 
friable. 

(ii) It is on a facility component that 
enca~d tn concrete or othur similarly 
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h:H,llIlaterial and is iidequlltely wet 
v.·hencver exposed during demolition; or 

liiiJ It was not accessible for testing 
and was. therefore. not discovered until 
aftN demolition began and. as a result 
of the uemolitiun. the material cannot be 
sufely renh.l\·r.d. If not removed Cor 
safety reasons. the exposed RACM and 
uny asbr.!;tos-contaminated debris must 
be treated as asbestos-containing waste 
matl!rial and adequately wet at all times 
until disposed of. 

(iv) They are Category II nonfriable 
ACM and the probability is low thilt the 
materials will become crumbled. 
pulverized. or reduced to powder during 
dellloli tion. 

(2) When a facility component that 
contains. is covered with. or is coated 
with RACM is being taken out of the 
facility us a unit or in sections: 

(i) Adequately wet all RACM exposed 
during culling or disjoining operations; 
<lnu 

(ii) CHrefully lower each unit or 
section to the noor lind to ground level. 
not dropping. throwing. sliding. or 
otherwise damaging or disturbing the 
RACM. 

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

(i) In renovlition 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 welting to comply with 
this paragraph would unavoidably 
damage equipment or present a safety 
hazard; and 

(8) The owner or operator lises of the 
following emission control methods: 

(1) A local exhaust 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 
:I)",:tl'l1\ mllst ('xhibit no visible emissions 
h. Iht! uut!;iue uir or be designed and 
operated in accordance with the 
wquirements in § 61.152. 

(2) A glove-bag system designed and 
operated to contain the particulate 
asbestos material produced by the 
stripping of the asbestos materials. 

(3) Leak-tight wrapping to contain all 
RACM prior to dismantlement. 

(ii) In renovation operations where 
wetting would result in equipment 
damage or a safety hazard. and the 
methods allowed in parugraph (c)(3)(i) 
of this section cannot be used. another 
method mAy be used after obtaining 
wrillen uppro\· .. l from the Administrator 

bllsed upon a determination that it is 
equivalent to wetting in controlling 
emissions or to the methods allowed in 
paragrllph (c)(3)(i) of this section. 

(iii) A copy of the Administrator's 
written approval shall be kept at the 
worksite and made available for 
inspection. 

(4) After a facility component covered 
with. coated with. or contRining RACM 
has been taken out of the facility as a 
unit or in sections pursuant to paragraph 
(cJ(2J of this section. it shall be stripped 
or contained in leak-tight wrapping. 
except as described in paragraph (c)(5) 
of this section. If stripped. either: 

(i) Adequately wet the RACM during 
stripping; or 

(ii) Use a local exhaust ventilation 
and collection system designed and 
operated to capture the particulate 
asbestos material produced by the 
stripping. The system must exhibit no 
visible emissions to the outside air or be 
designed and operated in accordance 
with the requirements in § 01.152. 

(5) For large facility components such 
as reactor vessels. large tanks. and 
steam generators. but not beams (which 
must be handled in accordance with 
paragraphs (c)(2). (3). and (4) of this 
section). the RACM is not required to be 
stripped if the following requirements 
are met: 

(i) The component is removed. 
transported. stored. disposed of. or 
reused without disturbing or damaging 
the RACM. 

(ii) The component is encased in a 
leak-tight wrapping. 

(iii) The leak-tight wrapping is labeled 
according to § 61.149(d)(1)(i). (ii). and 
(iii) during all loading and unloading 
operlltions and during stornge. 

(6) For all 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 
with § 01.150; and 

(ii) Carefully lower the material to the 
~round and noor. not dropping. 
throwing. sliding. or otherwise damaging 
or disturbing the materiHI. 

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

(iv) RACM contained in leak-tight 
wrapping that has been removed in 
accordance with paragraphs (C)(4) and 
(c)(3)(i)(D)(3) of this section need not be 
wetted. 

(7) When thr. temperature at the point 
of welling is below 0 'C lJ2 OF): 

(i) The owner or operator need not 
comply with paragraph (c)(2)(i) and the 
wetting provisions of parRgraph (c)(3) of 
this section. 

(ii) The owner or operator shall 
remove facihty components conlaining. 
coated with. or covered with RACM 8S 

units or in sections to the maximum 
extent possible. 

(iii) During periods when wetting 
operations arc suspended due to 
freezing temperolures. the owner or 
operator must record the lemperature in 
the area containing the facility 
cnml'onenllillt the bf:Minnln!l. middle. 
and end of euch workday and keep daily 
temperature records available for 
inspection by the Administrator during 
normal business hours at the demolition 
or renovation site. The owner or 
operator shall retain the temperature 
records fur at least 2 years. 

(8) Effective 1 year after promulgation 
. of this regulation. no RACM shall be 

_Btripped. removed. or otherwise handled 
or disturbr.d at a facility regulated by 
this section unless at lellst one on-site 
representlltive. such as a foreman or 
management-level person or other 
authorized representative. trained in the 
provisions of this regulation and the 
means of complying with them. is 
present. Every 2 years. the trained on­
site individual shall receive refresher 
training in the provisions of this 
regulation. The required training shall 
include as a minimum: applicability: 
notifications; material identification: 
control procedures for removals 
including. at least. wetting. local exhaust 
ventilation. negative pressure 
enclosures. glove-bag procedures. and 
High Efficiency Particulate Air (HEPA) 
filters; waste disposal work practices; 
reporting and recordkeeping; and 
asbestos hazards and workr.r protection. 
Evidence that the required training hus 
been completed shall be posted nnd 
made a\·ailable for inspection by the 
Administrator at the demolition or 
renovation site. 

(9) For facilities described In 
paragraph (a)(3) of this section. 
adequately wet the portion of the 
facility thdt contains RACM during the 
wrecking operation. 

(10) If a facility is demolished by 
intentional burning. all RACM including 
Category ( and Category II nonfrioble 
ACM must be removed in accordance 
with the NESHAP before buming. 
BIWNC COOE 'S60-~ 
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NOTIFICATION or DEHOLITION AND RENOVATION 

==-- -- -
operat.or pro)ec~ t POII~mark DatA Received NotificatioD • 

- -. 
I. T1r~ o~~ N.)TlFICATION , O-o'I'ILnal R-R."la.d C-Cancelled ,. 
II. "1.<.'1 Ll1'·Y 1 Nf"ORHATl ON I 1.I_nt "y .. ", .... , .. _.oval c~ntractut, .. nd nlha,. Q"" .'ul' , 

uwNER NAKE: 

I '\~.:J("· 6" • 

, : ~ t\" • I Statal :ipa . 
I - ,-

~"'\,.r l".':" , : ral' 

REMOVAL CONTRACTOR: 

A.,·Jrp..tt I , 

• I:y: I SLate. Zi.p • 

Cont..:at""ci ,..1. 
OTIIEk OP£AA:'OR, 

1--. 
Ad".p.t.'" 

Cll(. I 5".t.e. Zip' 

Contact. Tel. 

III. TYPE Ot-- OPERATION I D-Oemo O-ordered Demo R-Reno .. ation E-Emar.Renova,,!on ,. 
IV. I!i A.::S'::STOS PRESENT? , Vee/Ho , 
V. YACI!. r:,.Y DE:iCRIPTION I lncl~de buildinq name, ·nWllber and floor or 1'001II n,,-I" , 

Oldq H ........ 

I AOdCtlu .. :. 

i Cl"y, ISLa"". County. 

II 

Sit .. L<.>c"t.l,n. 

iJ.Jlldir.q :;j.~ ... I • ot '1001''' Age in Y"al'll' 

r 
Pre.en~ Use, I Prior Uae. 

VI. F;!OCEOURE, INCLUDING ANALY1':::CAL METHOD, IF APPROPRIAT!:, USED TO D~CT THE PR!:SENC!! 
f OF A~6E~TOS ·nATERIAI.: 

VII. ArFRO~!KATE AMOUNT OF IIontriable 
ASSZSrGS, INCLtJOING: Aabeat08 

Kat.acial 1I0t Indicate Unit ot 
I, Req"lated ",e" to be renovo." II.\CH TO a. a..o.,ed Ke .... r_c llelov 
2- Cal e--Iar1 1 ",CM I/ot; R.,...., ... d To ae 
J. C,,~eqory I~ "'C" Hot; R~ved Removed Cat I Cat II tnCIT 

P ; pe. I Lnrt. lJI •• 
Surf aCe Area Sqn. &q •• 
'J • .) .1 l<.Ao.:H 01: • '4':111tV Cc.:npoc.ll,'.:nc. Curt. Cu •• 

VIII. :;CHEOUI.EO OATES ASBESTOS RJ:MOV~ IteM/DD/HI St.art' COlllplet •• 

IX. :iCHEOUU;O OATES O£HO/RENOV;\TION (1UC/DDI YY I St.ut, Cooopl., •• 

' jOr, llic,nion of Dcmolition and Rcnovation 
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NOTIFICATION OF DEMOLITION AND R!:NOVATION loonunu.dl 

~DESCRIPTION OF PLANNED DEMOLITION OR RENOVATION WORK, AND METHOD(S) TO DE USED: 

Xl. DESCRIPTION OF WORK PRACTICES AND ENGINEERING CONTROLS TO BE USED TO PREVENT 
EMISSIONS OF ASBESTOS AT THE DEMOLITION AND RENOVATION SITE: 

XII. WASTE T~SPORTER 11 

Name. 

Ad<1rf ••• 

elty. I St.at.e. up. 

Cant-act. Personl Tel.phone. 

WASTE T~SPORTER '2 
N_. 

AddreC8. 

Clty. I Stat.e. Zip, 

Cont.acc. Pertton. Telephone. 

XIII. WASTE DIS?OSAL SITE 

1f4llle' 

LoCatlOr... 

CUy. I St.4t.e. Zip. 

Telephone. 

( 0 
XIV. IF DEMOLITION ORDERED BY A GOVERNMEKT AGENCY, PLEASE IDENTIn· THE AGENCY BELOW: 

Name. I Tlt.le. 

Authoritv· 

Date of Order C ouc/DD/n I' I Oet.. Order.d t.o 869in IKH/DD/ffl' 

XV. FOR EMERCENCY RENOVATIONS 

D~t. .. and Koue of am.rgen~y CKH/DD/U,. 

Deecr.pt.lon of lhe Sudden, Unerpected Event. 

E.rplenat. lon cf ho" t.h". event cau •• d un54fe conditl0.e or _uld eo .... equlpmont d ....... 9· 
oc an unrea50nAble t1nanc .. l burden. 

XVI. DESCRIPTION OF PROCEDURES TO BE FOLLOWED IN ·THE EVENT TRAT UNEXPECTED ASBESTOS IS 
FOUND OR PKEVIOUSLY NONFRIABLE ASBESTOS MATERIAL BECOHES CRUMBLED, 
OR REDUCED TO POWDER. 

Pt1LVERUE04 

XVI. I CERTIFY TftAT AN INDIVIDUAL TRA1~ED IW THE PROVISIONS OF THIS REGt1LATION (40 CFR 
PART 61, SUBPART HI WILL BE ON-SITE DURING THE DEHOLITION OR REVOVATION AND ~VI~C 
THAT THE REQUIRED TRAINING BAS UEEH ~CO~I$WED BY THIS PERSON W'U.L BE: Avan,am E 
FOR INSPECTION DURING NORMAL BUSINES5 HOURS • . (ReQuired 1 ]"eor ofcer promulgacwnt 

(Si'11locunI at OWner/Operacarl (t)&t~ I 

XVII. I CERTIFY THAT TilE ABOVE INFORKATIOCf IS CORRECT. 

(Siqnatur. at OWner/oparocarl ("Da't.el 

Figure 3. rlotificdtioa ·of Demollt~on ana Renovation 

D ... UHQ eODE lsao-so-c 
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9. Section 61.148 is redesignated as 
§ 61.14U and is amended by revising 
paragraphs (al. the introductory text of 
(hI. PHru8r11ph (h)(2). and pHrllgrllph (dJ 
to reud as follows: 

§ 61.146 Standard lor apraylng. 

(a) For spray-on application on 
huildings. structures. pipes. and 
conduits. do not use material containing 
mure than 1 percent asbestos as 
determined using the method specified 
in appendix A. subpart F. 40 crn part 
763. section 1. Polarized Light 
Microscopy. (~xcept as provided in 
paragraph (e) of this section. 

(h) 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. 
Polarized Light Microscopy. on 
equipment and machinery. except as 
pruvided in paragraph (c) of this section: 

(2) Discharge no visible emissions to 
the outside air from spray·on 
applicalion of the asbestos-containing 
material or use the methods specified by 
§ 61.152 to clean emissions containing 
particulate asbestos material before 
they escape 10. 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 redesigna ted as 
§ 61.147. paragraphs (b) (1) and (2) are 
revised. and paragraphs (b)tJ) through 
(b)(S) are added to read as follows: 

§ 61.147 Standard for fabricating. 

(b) • 0 0 

(1) Discharge no visible emissions to 
the outside tlir from any of the 
uperations or from any building or 
structure in which they are conducted or 
from any other fugitive sources; or 

(2) Use the methods specified by 
§ 61.152 to clean emissions containing 
particulate asbestos material before 
they escape to. or are vented to. the 
outside air. 

(3) Monitor each potential source of 
asbestos emissiuns from any part of the 
fabricating facility. including sir 
cleaning devices. process equipment. 
und buildings that house equipment fur 
material processing and handling. at 
least once each day. during daylight 
hours. fur visible emissions to the 
outside air during periods of upcrution. 
The monituring shall be by visual 

observation of at least 15 seconds 
dura tion per source of emissions. 

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

(i) Maintenance schedule. 
(ii) Recordkecping plan. 
(5) Maintain records of the results of 

visible emission monitoring and air 
cleaning device inspections using a 
format similar to that shown in Figures 1 
and 2 and include the following: 

(i) Date and time of each inspection. 
(ii) Presence or absence of visible 

emissions. 
(iii) Condition of fabric filters. 

including presence of any tears. holes. 
and abrasions. 

(iv) Presence of dust deposits on clean 
side of fabric filtcrs. 

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

(vi) Daily hours of operation for each 
air cleaning device. 

(6) Furnish upon request and make 
available at the affected facility during 
nonnal business hours for inspection by 
the Administrator. all records required 
under this section. 

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

(6) Submit quarterly a copy of the 
visible emission monitoring records to 
the Administrator if visible emissions 
occurred during the report period. 
Quarterly reports shall be postmarked 
by the 30th day following the end of the 
calendar quarter. 

11. Section 61.150 is redesignated as 
§ 61.HS and revised to read as follows: 

§ 61.148 Standard for Insulating materlala. 

No owner or operator of a facility may 
install or reinstall on a facility 
component any insulating materials that 
contain commercial asbestos if the 
materials are either molded and friable 
or wet-applied and friable after drying. 
The provisions of this section do not 
apply to spray·applied insulating 
materials regulated under § 61.146. 

12. Section 61.151 is redesignated as 
§ 61.149 and is amended by revising 
paragraphs (0). (b). introductory text of 
(c). (cHI) (ii) and (iii). and (c)(2). and 

6dding new parllgrophs (d) through (f) to 
read as follows: 
§ 81.141l Standard for w .. t. dlopoaal for 
•• be.to. milia. 

(a) Dc!poslt allasbcstos-containing 
wllste material at (1 wasle disposal site 
operated in accordance with the 
provisions of § 61.15<&: and 

(b) Discharge no visible emissions to 
the outside air from the transfer of 
control device asbestos waste to the 
tailings conveyor. or use the methods 
-speCified by I 61.152 to clean emissions 
containing particulate asbcstos moterial 
before they escape to. or are vented to. 
the outside air. Disposc of the asbestos 
woste from control devices in 
accordance with § 61.150(a) or 
paragraph (cl 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) 0 0 • 

(ii) Discharge no visible emissions to 
the outside air from the wetting 
operation or use the methods specified 
by § 61.152 to clean emissions 
containing particulate asbestos material 
before they escape to. or arc vented to. 
the outside air. 

(iii) Wetting may be suspended when 
the ambient temperature at the waste 
disposal site is less than -9.5 °c (15 OF). 
as detennined by an appropriate 
measurement method with an accuracy 
of ± l°C (± 2 OF). During periods when 
wetting operations are suspended. the 
temperature must be recorded at least at 
hourly intervals. and records must be 
retained for at least 2 years in a form 
suitable for inspection. 

(2) Use an alternative emission 
control and waste treaunent 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: 

Ii) The alternative method will control 
asbestos emissions equivalenl to 
currently required methods. 

(ii) The suitability of the altcrnative 
method for the intended application. 

(iii) The alternative method will not 
violate other regulutions. 

(iv) The alternative method will not 
result in increased water pollution. land 
pollution. or occupational hazards. 

(d) When waste is transported by 
vehicle to 0 disposal site: 
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(1) Mark vehicles used to transport asbestos<tmtaining waste materiuLi. 
uslJestos-contuining waste material delivered to the disposal site. 
during the loading and unloading of the (e) for all asbestos-containing waste 
waste so tbat the signs are \'isible. The material transported off the facility site: 
markings must: (1) Maintain asbestos waste Ihipment 

(i) Be 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 infoC'llWltiOIl: 

(ii) Conform to the requiremems for 51 (i) The name, address. and telephone 
em X 36 cm (20 in X 14 in) upright . ~ number of the waste &ellera'or. 
format signs specified in 29 CFR (ii) The name and address of the local. 
1910.145(d)(4) and this paragraph; and State. or EPA Regional agency 

(iii) Display the following legend in responsible for administering the 
the lower panel with letter sizes and asbestos NESHAP program. 
styles of a visibility at least equal to (iii) The quantity of the asbestos-
those 'specified in this paragraph. containing waste material in cubic 

metcrs (cubic yards). 

Legend 
DANeEll 

ASBESTOS DUST HAZARD 
CANCER AND LUNG OtSEASE KAZAItD 

AuiliuriudP~~lawy 
Notation 

2.5 em (1 inch) Sana Serif. Gothic or Block 
2.5 cm (1 inch) Sans Serif. Gothic or Block 

1.9 cm (~ inch) Soul. Serif. Cothic.arBlock 
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 shipmem record. 
described In paragraph (el(1) of this 
section. to the disposal si1e owner or 
pcrator at the same time as the 

(iv) The name and telephone namber 
of the disposal site operator. 

(v) The name and physical site 
location of the disposal site. 

(vi) The date transported. 
(vii) The name. address. and 

telephone number of the transporter(s}. 
(viii) A certification tba1 the contents 

of this consignment are fully and 
Jlccurately delcribed ·by proper shipplJlg 
name and ·are ·clallsUied. packed. 
marked. and labeled. and are in .all 
respects in proper condition for 
transport by highway according 10 
applicable intereational aod government 
regulations. 

(2) FOC'waste shipments where a copy 
of the waste shipment record. signed by 
the owner or operator of the des~ated 
disposal site. is nol received by the 

waste generator within 35 duys of the 
date thc waste WBS accepted by the 
initial trsnsporter. contact the 
transporter and/or the owner or 
operator of the designated disposal site 
to determine the status of the waate 
shipment. 

(3j Report in writins to the ioc:a5. 
State. or EPA Regional office 
responsible for adminiaiering the 
asbestos NESHAP program for the 
waste generator if. copy of the waste 
shipment record. signed 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 
initialtranaporter. 'Include In the report 
the following information: 

(i) A copy of the waste shipment 
record for which a <lCtftftmJattoA etf 
dellvuy w.aaJ1.Ot.reui'l/ed. and 

Iii) A cover letter signed by the waste 
leneratorecpt.aiaill8 the efforu laken to 
locate the asbestos waste shipment and 
the ft.ults of Iboae e1Jeuu. 

l4) Retain a copyaf aU waste 
shipment records. including a copy of 
the w~te ahipmen1 record signecl by the 
CJWUC'l' ·or operldaroC the cleslgnated 
w.ute dispo .. l site. fur at Jeast 2 years. 

(f) Furnish upon request, and make 
available {or 'inspec.tloQ by the 
Administra1or. an records required 
-uAder this .ectioR. 
IlIU.JMQ COO£ ISeO-4O-II 
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l. -dorl< site name ana malling aadress Owner's name Owner's I telephone no. 

2. Operator's name ana address Operator's 
telephone no. 

J. ,'}aste disposal site (WOS) name, WOS 
mailing address, and physical site phone no. 
location 

4. Name, and address of responsible agency 

0 
-' 
I"CI 

Total quantity ~ 5. uescrlption of materials 6. Containers 7. 
CJ 

m3 (ydJ ) c No. Type 
0 
c 

8. Special hand ling 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 & tHle Signature Month Day Year 

10. Transporter 1 (Acknowledgment of receipt of materials) 

printed/typea name & title Signature Month Day Year 
~ 
olJ Address and telephone no. -' 
~ --0 
Co 11. Transporter 2 (Acknowledgment of receipt of materials) VI 
c 
I"CI 
~ Printedltypea name 6. title Signature Month Day Year ~ 

Address and telephone no. 

oJ) 12. Discrepancy indication space ~ 

.~ 

VI 

~ 
13. Waste disposal site 

I"CI owner or operator: Certification of receipt of asbestos materials VI 
0 covered b~ this manifest exceQt as noted in item 12. 0-
VI Printea/typed name & title Signature Month Day Year 
'~ 

Cl 

(Contlnued) 

Figure 4. Waste Shipment Record 
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INSTRUCTIONS 

~aste Generator Section (Items 1-9) 

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

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

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

4. Provide the name and address of the local, State, or EPA Regional office 
responsible for administering the asbestos NESHAP program. 

5. Indicate the types of asbestos waste materials generated. If from a 
demolition or renovation, indicate the amount of asbestos that is 

Friable asbestos material 
Nonfriable asbestos material 

6. Enter the number of containers used to transport the asbestos materials 
listed in item 5. Also enter one of the following container codes used 
in transporting each type of asbestos material {specify any other type 
of container used if not listed below}: 

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

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

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

9. The authorized agent of the waste generator must read and then sign 
and date this certificat10n. The date is the date of receipt by 
transporter. 

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

(continued) 

Figure 4. Waste Shipment Record 

48427 
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r--~~nsoorter ~cCt i :n (I terns 10 6 11) 

10. & 11. Enter nlxe. address, and telephone number of each transporter 
used, if applicable. Print or type the full name and t1tle 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 representat1ve of the WOS must note in this space any 
discrepancy between waste described on this manifest and waste actually 
received as well as any improperly enclosed or cont~ined waste. Any 
rejected materials should be listed and destination of those materials 
provided. A site that converts asbestos-containing waste material to 
nonaSDcstO$ material is considered a WDS. 

13. The signature (by hand) of the authorized WOS agent indicates 
acceptance and agreement with statements on th1s manifest except as 
noted in item 12. The date 1s the date of Signature and rece1pt of 
shipment. 

NOTE: The WDS must retain a completed copy of this form. The WOS must 
also send a completed copy to the operator listed in 1tem 2. 

Figure 4. Waste Shipment Record 
BILUNO coo£ ~o-so-c 
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IJ Sl:t:lion (il.l!:i:! IS reul!siHnah:d as 
§ ti I. I::;U Hod is re\·isl·J to read .IS 

lulltJws: 

§ 61. t 50 Standard for waste dlsposat for 
manufacturing. fabricating. demolition. 
renovation. and spraying operations. 

Eal.h lIwn,'r or ollP-rutor of any source 
cuvereu undl!r the 'provisions of 
§§ fil.H4. 61.H5. 61.146. and 61.147 shall 
cumply with the following provi:;ions: 

(a) Disch.lrgu no visible emissions to 
thl: (Jutsidl: air during the colh!ction. 
I'~uq'ssin!( (including incitll'ration). 
"ad..iI~ing. ur tral\!'portin~ of any 
ashestulj'cont;tining waste material 
gl:lwr:lted lIy thl! snurce. or use one of 
till' emissiun I:ontrol Ilnd waste 
twatment m<.!thous spllcified in 
p:lfilgruphs (a) (1) through (4) of this 
st:C:liun. 

(1) Adcqui1lc1y wet asue:>tos­
I:untilining waste material ,IS follows: 

(i) Mix control device IIsbestos wasle 
to f'lrm a slurry; adequately wet other 
ushcstos·contuining waste material; and 

(ii) Dischaf!~e no visible emissions to 
tIll! outside air from collection. mixing. 
wl!lIing. and handling operations. or use 
the methods specified by § 61.152 to 
clean emissions containing particulate 
usbestos material before they escape to. 
or are vent<.!d to. the outside air: and 

(iii) Aft<.!r welting. seal all asbestos· 
ontHining wuste material in leak·ti~ht 
.untuincrs while wet; or. for materials 
thilt will not fit into containers without 
udditional breaking. put materials into 
h!;;k·tight wrapping; and 

(i\ 1 Label the containers or wrapped 
nwterii1ts specified in paragrGph 
(i1)(1 )(iii) of this section using warning 
lauds spl!cified by Occupational Safety 
and Heidlh Stilndat'ds of the Oepurtment 
of Liiuor. Occupational Safety Bnd 
111·alth Administration (OSHA) under 29 
CFR HIlO.l001(i)(:!) or 1926.58(k)(2)(iii). 
"hl~ lauel~ sh .. 11 be printed in leiters of 
~lIrricil!nt s;z(' and I:untrust so as to be 
l'I'ihlil~ \'Isihlc and It·Nible. 

(,,) ror ao;uel:otos ·containing waste 
milt~ridl to ue transported off the facil ity 
site. lauel containers or wrHpped 
materiiils wilh the name of the waste 
~encrator and the location at which the 
wilste \\,;IS genPorfited. 

(2) rrocl!S~ asbestos-containing Wi1st~ 
material int" nllnfrJJble furms as 
rulluws: 

(i) form allllsbestos ·containing waste 
material into 1I0nfriaule pellets or other 
sh .. pcs: 

(ii) ()ischar~e no visible emissions to 
the outsiue air from collection and 
prOl:I!ssiIlA uperations. includinll 
incineration. or use the method specified 
Iy § 01.152 to clean em iss inns 
ullla ininR parliculall! Ilsueslos milleri;d 

udore thl.'Y escape tt'. or arc "'ented to. 
the outsiue air. 

(3) ror facilities demolished where the 
HACM is not removed prior to 
demolition according to §§ 61.145(c)(1) 
(i).lii). (iii). and (iv) or for facilities 
demolished according to § 61.145(c)(9). 
adequately wet asbestos-containing 
waste material at all times after 
demolition and keep wet during 
handling and loading for transport to a 
dispOSal site. Asbestos·containing \\'ute 
mntC!rials covered hy this parftgraph do 
not have to be sealed ill lellk·tight 
l:unlainer9 or wrHpping but may be 
transported and dIsposed of in bulk. 

(~) Use an aJtem..tive emission 
cuntrol and waste treatment method 
that has received prior approval by the 
Administrator according to the 
procedure described in § 61.149(c)(2). 

(5) As IIpplied to demulition and 
renovution. the requirements of 
paragraph (a) of this section do not 
apply to Category I nonfriable ACM 
waste and Category II nonfriable ACM 
waste that did not become crumbled. 
puh·erized. or reduced to powder. 

(b) All asbestos-containing waste 
material shall be des posited as soon as 
is practical by the waste generator at: 

(I) A waste disposal site operated in 
accordance with the provisions of 
§ 61.154. or 

(2) An EPA-approved site that 
converts RACM and asbestos­
containing waste material into 
nonasbestos (asbestos-free) material 
according to the provisions of § 61.155. 

(3) Thll 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 
iI~bestos·containing waste material 
during the loading and unloading of 
wasle so th.tt the signs are visible. The 
markings must conform to the 
requiremenlll uf §§ 61.149(d)(t) (i). (ii). 
ilnd (iii). 

(d) fur all asbestos-containing waste 
materi.!1 transported off the facility site: 

(1) Maintain waste shipment records. 
using a form similar to that shown in 
Figure 4. and include the following 
information: 

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

(ii) The name and address of the local. 
Stall:. or EPA Regional office 
responsible for administering the 
asbe~tos NESHAP program. 

(iii) The approximate quantity in cubic 
meters (I:uuic Yllrds) . 

(iv) The name and telephone number 
or the disposal site operator. 

(v) The name and physical site 
locution of the disposal site. 

(vi) The date transported. 

(vii) The n.tme. IIddress. lind 
telcphone number of the transporter(s). 

(viii) A ct:rtification that the contents 
of thill c<lOsignment arc fully and 
accurat~ly described by proper shipping 
name and are classified. pllcked. 
marked. and labeled. and are in all 
respects in proper condition for 
transport hy highway according to 
applicable international and government 
regulations. 

(2) Provide a copy of the waste 
shipment record. described in paragraph 
(d)( I) of this section. to the disposal site 
owners or operators at the same time as 
the asbestos-containing waste material 
is dl.'livered to the dillposal site. 

(3) for waste shipments where a copy 
of the waste shipment record. signed by 
the owner or operator of the designated 
disposal site. is not received by the 
waste generator within 35 days of the 
date the waste was accepted by the 
initial transportllr. contact the 
transporter and/or the owner or 
operator of the designated disposal sile 
to determine the status of the waste 
shipment. 

(4) Report in writing to the local. 
State. or EPA Regional office 
responsible for administering the 
asbestos NESHAP program for the 
waste generator if a copy of the waste 
shipment record. signed by the owner or 
operator of the designated waste 
disposal site. is not received by the 
waste generator within 45 days of the 
date the waste was accepted by the 
initial transporter. Include in the report 
the following information: 

(i) A copy of the waste shipment 
record for which a confirmation of 
delivery was not received. and 

(ii) A co\'er letter signed by the waste 
generator explaining the efforts taken to 
locate the asbestos waste shipmf'nt dnd 
the results of those efforts. 

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

(e) Furnish upon request. and make 
a\'ailable for inspection by the 
Administrator. all records required 
under this section. 

14. Section 61.153 is redesignated all 
§ 61.151 and is amended by revising the 
introductory text. paragraphs (a)(2). 
(al{4). and (b)(3). and adding paragraphs 
(d) und (e) to read as follows: 

§ 61.15 t Standard for tnactlve waate 
dtspout Illel for .sbestoa milts and 
manufacturIng and fabrlcallng operstlons. 

Each owner or operator of any 
inactive waste disposal site that was 
operated by sources covered under 
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§ § (;1.1 12. 61.1.:.1. or tl1.H7 and received 
Ul.!posits of u!lue:;(os·contuining wllste 
rnilterial gt:nerated by the sources. shall: 

la) ••• 
(2) Cover the asbestos-containing 

wuste material with at leust IS 
(;(mtimt:tefs 10 inches) of compltclt:d 
1II1I\IIshelito:i-contuining muteri"l. and 
I(ruw und maintuin a cover of vegctution 
on t1w urcu uJI!quute to prevent 
I' 'postJrc of the ;l!lhcstos-contuining 
wilste mateJ"ial. !n desert ureall where 
vegctulion woulll be diffic.ult to 
maint;&ia, at 1\!3st 6 lulthtional 
ct!ntimetel"s 1:1 inches) or wdl-graded. 
nonasllestoll crushed rock may be 
pl.!ced Oil hlp of the final cover insle"d 
c:f v~gntution and mainlained 10 pre\'ent 
emissions; or • . 

(4) For iI'aclive W!1stc disposal sites 
for asbestos tailings. a rellinous or 
petroleum-tm!ied dust suppression agent 
that efi<!l:tively binds dust to control 
surface air emissions may be used 
instead oi th~ methods in paragrapha (a) 
(1). (2). and (3) of this section. Use the 
agent in the manner and frequency 
recommended f.lr the particultu 
ashe!itos tailL'lgs by the manufacturer of 
the dust suppr~s:Jion agent to achieve 
and maintain dust control. Obtuin prior 
written approvlil of the Administrator to 
use other equlllly effective dust 
suppressifJO ng~nts. For purposes of this 
Pdragraph. any used. spent. or other 
waste oil is not considered a dust 
suppression a~ent. 

(1I) • • • 
(3) Wh.~n requesting a d~ti:rmination 

on wh~tht~r a naturl:ll barrier adequately 
t.I~tf!rs public access, supply information 
enabling the Adntinistratot'to determine 
whether & fence or a nutural barrier 
I1dcquat~ly deters access by the general 
puulic. 

(d) Nutify the Administrator in writing 
" ' Itl:!!!t 45 ddYs prior to excavating or 
olht!rwis~ Jis~;.arl.ing any asbestos­
rontaining wa:.hl malcrial that has been 
deposited at a wadte disposal aite und~r 
t~is seclion. and follow the procedures 
specified in the notification. If the 
(!XCHvutiO:l willuegin Oil a date other 
thH:l Ihl! or.C! con!ained in the original 
notice. notice of the new start d .. t~ ml;st 
be provided to the Administrator at 
least 10 working dayy bdore excavation 
begins and ir. no event shall exc3vaticIIl 
llcgin earlier than the t.lete specifiod in 
t~e original no!ification. incl;Jde the 
r.;lIowing information in the nolicn: 

(1) Schedu!ed starting and comll\ction 
da:es. 

I:!l Heas<:n for disturbing the waste. 
(J) Procedures to be used to control 

,·missions during the excavation. 

storage. trurulport. and ultimate disposal 
of tilt! excavutcd Rsbestos-containing 
w:sste material.1f det!mcd necessary. the 
Administrator may require cilan3es in 
the emission control procedures to be 
used. . 

(4) Locs tion of llny temporllry storage 
site Hnd the final disposul site. 

(e) Within 60 dllYs of II lite bt:comin)l 
inilctive and after the effective dste of 
thili subpart. record. tn liccordance with 
State lilw. a nOlatiun on the deed to the 
{ucili!y property and on any other 
instrument that would normdlly be 
examined during a title lI~arch: this 
Ilotation will in perpetuity notify any 
pt"~ntial purchaser of the property that: 

(1) The land haa been used for the 
disposal of asbestos-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(() have 
been filed with the Administrator; 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)(l)(i). redesi~nating 
paragraphs (a)(1)(iiHiv) as paragraphs 
(a)(l)(i)-(lii). redesisnating 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 (b1l2) to read as 
follows: 

~ 61.152 Atrcleanlng. 

(8) The owner or operator who uses 
air cleaning. as specified in §§ 61.142(a), 
61.144(b)(2). 61.l45( c)(3)(i)(B)(1), 
Iil.H1i(c}14)(ii). 61.14S(C)(11 )(i), 
OU4tilbl(2). 61.H7(b)(2). 61.149(b). 
fIl. H9(c)(1}(ii). 61.150(a)(1)(ii). 
G1.1SO(a)(2)(ii). and 6US5(e) shall: 

(3) For fubric filter coll~ction devices 
installO!d after January la, 1989. provide 
for easy inRpection for fuulty bags. 

(b) ••• 
(1) After January 10. 1989. if the use of 

fabric creates a fire or explosion hazard. 
or the Administrator determines that a 
fabric filter is not fe~ible. the 
Administrator may authorize 8S a 
lIubstitute the use of wet collectors 
Jcsi~lIed to operate with a unit 
contacting energy of at least 9.95 
kilopascals (40 inches wa!er gAge 
rressure). 

(2) Use 0 HEPA filter that is certified 
to be at lea8t 90.9' percent efficient for 
0.3 micrun particles. 

(:II Th~ Adminiytrator muy authcrize 
the use of filtering cquipment other than 
described in paragraphR (a)(l) and (b)(l) 
.tnJ (2) of tltis scction if the owner or 
opcratrJr demonstrates to the 

Administrator'. &atic;fudinn that It Is 
cq!li\·almtt to the dt!lIr.ribed ~qulpmcnt in 
fiI!crinll particulate! asbes!.>s anaterial. 

16. Section 61.155 i.s redesignated as 
§ 61.153 and amlWded by redesign.1ting 
paragraphs (a){J) and (a)(.,) as 
purAgraphs (U)(oI) and (s}(S). 
rClipectively. revisIng the Introductory 
text uf partlgraphs (II). (11)(4). and (u)(5) 
.lind rc!viliing paragraphs (a)(2). (a)(4)(Ji) 
and (iii), and (b). Rnd adding paragraph 
(a)(3) to read as follows: 

§ 6 t. 1 SJ ReporUng. 

(s) Any new source to wh!cb this 
subpart Ilpplies (with the exception of 
sources subject to § § 61.143. 61.146. llnd 
61.1411). which has an initinl startup date 
preceding the effective date of thIs 
revision. shall provide the following 
infomllltion to the Administrator 
postmllrked or delivered within 90 days 
of the effective date. In the case of a 
new 1I0urce that does not have an initial 
startup dote preceding the effective 
date. the information shall be provided. 
postmarked or delivered. within 90 days 
of the initial startup date. Any owner or 
operator of an existing 80urce shall 
provide the following information to the 
Administrator within 00 days of the 
effective date of this subpart unless the 
owner or operator of the existing source 
hal previously provided this information 
to the Administrator. Any changes in th, 
information provided by any existing 
source shall be provided to the 
Administrlltor, postmarked or delivered, 
within 30 days ufter the r.bange. 

(2) If a fubric Cilter device is used to 
control emissions. 

(i) The airflow permeahility in mS/ 
min/m~ (fts/min/ft&) if the fabric filter 
device uses a woven fabric. and. if the 
fabric is synthetic. whether the fill ysm 
is spun or not spun; and 

(ii) If the fabric Cilter device URP.S U 

feltt!d fahric. the dt!Oyity in g/ml (02/ 
yd 2 ). Ih~ minimum thickness In 
rnillimctl!r9 (inches). and the airflow 
pcrmeability in mS/min/ms (ftll/minl 
ft2). 

(3) If a HEPA filter is used to control 
emissions. the certified efficiency. 

(4) For 1I0urCI!S suhJect to § t 61.1-19 
lind 61.150: 

(ii) The averagc volume of asbestos­
conhsininH waste ma~ri.ul disposed of. 
measurc!d in ma/day (ydl/day); ant.l 

(iii) The emisaion control mothods 
used in all stages of wua.te disposul; and 

lSi For 8O~tI subject to §~ 61.151 
lind 61.154: 



Feder'li Re~ister I Vol. 5:>. No. 224 I TUf:!td'IY. Novrmber ZOo 1990 I Rules and Regulations ·16431 

lui The infv r m.llio.1 ff!'tuircd by 
p:arilg .... l.lh (al of this St'ction must 
W:I:OOllJilIIY tla~ infurmation required by 
§ Gl.W. Ar.lh·c wilste disposal sites 
f.llbjc· t :t tv ~ lil.1:;'; :sh ... ll <tIll., comply 
with this pro\"i:lion. Roadways. 
(i"moiilia'n and I't>novoi:ion. !:praying. 
.and insulatillq matt!rials are exempteJ 
hJ:n thl? re'luirements of § HI.IO(a). T'oe 
idtJi lll.llion descrillcd in this section 
must be :"I:\lortc:d usin6 the format of 
I\PPl~I\(JiX A of thi;; p;lrt all a g!lide. 

17. S~,; !ion 61.156 is rrdcsignatcd as 
§ til .1:i t ilnd amended by r~vising the 
ill!r!;dl~a:torj' tex.t of § G1.154. paragraphs 
(i: ! ;a :IJ Id). lI:~d I.ddin~ p.aragra;>hs ee) 
t::nwgh (ilto rcad II!! follows: 

~ 5 t. l'i4 Siandard lor active wastoe 
dispvut sit~s. . 

F.; .. :h oWIl~r or cI-t'ru!or of an .... tive 
W3'i!l: disposal sile that rt!ceives 
l!.>hr.stu'l-r.uratainillri waste material ir!lnJ 
a l<i) un:~ cuv.~reu unJer § ~ t11 .1-I9. tl1.150. 
,.~ tii,155 !ohaB mo!,~t !h,' reqa.irements or 
t!.i~ l'(Ttiuu; 

I!') Rath,!r th,m Olt!o!: :h~ no visibl~ 
e:n::;siHn r'!'I',icr!mellt of para~rnph (a) of 
tr;i :; !'i'·I:linr.. :11 th.' end ui cClch (jJlt!ratin~ 
d:ly. n: al leas! om:!! every 24· hOl!r 
I' ~: I. , ;;! whil!! the site iii in continuuus 
e "Jl'~.ltiun . thr :t ~:h · .. ;I'.lS-I:()lltaining 
\V .. sl~ malc!ridl tn ... : has been deposiled 
III th(' sill! J ;lring the operating day or 
pre\·iuus 24-no\lr perioJ !!hall: 

(1) Dc cO\'l!r~11 WIth at least 15 
(I:ntimelcr;o (II iH.:hes) of cUOlpat:ti'd 
f: ;masb,!sto, -<:untaining matl?rial. or 

(:!) Dc covered with II resinous or 
r\!troleum-baJ; t!d dust suppression allent 
tllat efft!ctivcly binds dust and contro:s 
\. imJ erlls;on. Silch an agent.shallbe 
I!sl!d in the m;anner and frequency 
r:'conllnenced for the particular dust by 
t! 'e dust sUPi'r<!lIsion agent mallllfac!l'rer 
t.1 achie\;e ilOd maintain 'dust control. 
Other l!quill~y Cffcl:tive dust suppression 
A;(Cn!s m.IY ht! lIsed upon prior approval 
I"; Ih,· A,tlllinistr:lI1lr. ror purposes of 
I ' ;~ 1';lr .. ;~raph . allY used. IIPt!IIt. or oth.·c 
\\ ." •• . ! oil is not cllnsiJercd a dlliit 
~. ' jlprCSSill1l aAcn!. 

(:I) a .. :h.,r thall mel!t tht! nu visible 
(!,:I;ssiun :-equiremcnt of parugraph (a) of 
this section, use an alternative 
cl1Iis:.ions controlmethou that has 
rm:civl!d prior wrillim appro\'al tty tht! 
/\(IOlinistrator at:Lor,fin8 to the 
IhOGedurell dcscritJed in § 61.149(c}{2\. 

leI F\lr all ;is~.:stos-containing wa.te 
n:iI\I:rial rt!cclved. the owner or operator 
01 the adivt! waste disposal !iile sh ~II: 

(1) M.aillla!:1 W;J'IIc shipment rccorJs, 
If si'l)! a r.mn sim!lar Itl that shl)'.\"n in 
I-: ,;urc 4, UHIII:1dUtII! t~~ fllllow!lIg 
infurmalion; 

11\ The ""Ime, IIdd.~:c:.s, and Id.· ;.'hnrl~ 
.:lfl1b :r oi .h.- W.J:; ' C' g!'nerator. 

(iiI The name. addre!s. lind tdephone 
number of the transporter(sl. 

(iii) The quantity of the clsbestos­
l:untuining waste material in cubic 
meters lcubic yardsl. 

(iv) The presence of improperly 
enclosed or uncovered waste, or any 
lI,;bestos-<:ontaining waste material not 
scaled in lead-tight containers. Report in 
writing to the local. State. or RPA 
Rr.~ional office responsible for 
administering tbe asbestos NF,SIIJ\P 
proJ.;ram for the waste generator 
Iluentified in the waste shipment 
rec:uro). and. if different. the local. State, 
or EPA Re~ional office responsible for 
iuiminillll!rir.g the asbestoll NESIfAP 
IJru~ram for the disposal site. by the 
f,)il ... ,.., ing working dcty, thl! pre!lence of a 
si~nificant amount of improperly 
cndoled or uncovered waste. Submit a 
(,)py of the waste ahipment record along 
w:th the report. 

(v) The ddte of the receipL 
(.!) As soon as possible cnd no runger 

t~an 30 days after receipt of the waite, 
sl'nJ a copy of the signed wllste 
shipment r::c:ord to the waste generator. 

(:I) l'jllln di!covering a discrepnncy 
bl!tween the quantity of waste 
d'~':iignated 1)0 the waste shipment 
r:.:c.orus and :ne quantity actually 
rn:eived. allempt to reconcile the 
discrepancy with the waste 8enerator. If 
the discrepancy is not resolved within 
15 dd} s after receiving the wll3te, 
immt:dilltely report in writins to the 
bcal. State. (ir EPA Regional office 
rl!sponsible for auministering the 
asbestos NESHAP program for the 
\ViI;;!e generator (identified in the waste 
shipment recordl. and. if different. the 
11IC4l1. State. or EPA Regional office 
responsible for administering the 
a~bestos NESHAP program for the 
Jisposal site. Describe the discrepancy 
a:ld attempts to reconcile it. and submit 
8 copy of the waste shipment record 
a lo",~ with th~ report. 

(~) Retain 8 copy of all records and 
reports required by this pacIIgraph for at 
I"ast 2 years. 

111 t.laintain. until closure. records of 
the location. depth and area. and 
qu;tntity in cubic meters (cubic yards) of 
Rsbestos-containing waste material 
within thl! disposal site on a map or 
dia~ram uf the disposal area. 

(g) Upon closure. comply with all the 
provillions of , 61.151. 

(hI Submit to the Adminis~ator. UPOh 
cI~'"ure uf the facility. 0 copy of recurds 
cf asb.~sto6 waste disposalloca!ions 
H~d q;!,mtities. 

(i) Furnish upon ret.juest. an.! make 
ifvail.it.ie during normal bU:lillcSS hours 
f,lr inspection by tht' Ad:ninistratClr. all 
rec(lrJs r.!C}uircd under this section. 

(j) Notify the Administ:-utor in writing 
at least 45 days prior to excavatill8 or 
otherwise disturbing any a,bestos­
containing wasle material thai hal been 
deposited at a waste dispouillite and is 
covered. If the excaviltion will lx.-gin on 
a date other than the one contained In 
the original notice, notice of Ihe new 
start date must be provided to the 
Administrator al least 10 working dltYs 
before excavation begins and in no 
evcnt sh ... ll excavafion begin earlier than 
the date specifit.-d in the original 
notification. Include the rollowing 
information in the notice: 

(1) Sd:L'rluled starting and compretion 
dales. 

(2) Reason (or di!turbing the waste. 
(3) Procedures to be used to control 

emissions d:Ui.'1g the excavation. 
s!orage. transport. and ultimate disposal 
cf the ex.wvateJ a~bestos-containin8 
wlsste m;at.:!rial.lf d~cmed necessary. the 
Administrator may require ('.hangel> in 
t!:e em!,;sion control procedures to be 
US'Ju. 

(4) l...ol:atiun o( any temporary IIlcrage 
!lite Imu the final disposal site. 

1a. Scclilln 61.155 is added to 6ubp.u1 
tvl to redci iii> f .,Uows: 

~ 6 t_155 Standard lor operations that 
convert asbealo-eon!aining lIt.att! malerial 
Into nonasbestoa (aabeatoe-free) material 

Each owner or operator of an 
opcration that convertil RACM and 

. asbestos-containing wastl! material into 
nllnasb~lItlls (a~best05-rrt!e) material 
shaU: 

(a) Obtain the prior written approval 
of the Administrator to construct the 
facilit},_ To obtain approval, the owner 
or operatur shall pruvide the 
Administrator with the following 
information: 

(1) Application to construct pursuHnt 
to § 61.07. 

(2) In addition to th~ information 
r~quirements of § 61.07(b)(3). 8 

(i) Descrir-lion ofw8ste feed hanUlill& 
and tempordry storage. 

(ii) Description of process operatwg 
conditions. 

(iii) Description of the baQdling and 
temporary storage of the end product_ 

(iv) Description of the protocol to be 
fllllowed whcn analyz.ing output 
matuiais by traQsnUUlon electron 
mic..roscopy. 

(31 Performance te.t protocol. 
includinll provisions for obtaining 
information required under paragraph 
(ill of this section. 

HI Th~ Administrator may requirl! 
t~at a demonstration of the prucen I.e 
performed prior to approval (If the 
lI;Jplic;,'iil:l to con3trucl. 
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(h) Conduct a start-up performance 
test. Test results shall include: 

(I) A detailed description of the types 
lind quantities of nonasuest08 material. 
HACM. and IIsi.Jestos-containing waste 
III II It!.-iul processed. Po.R •• asbestos 
cement products. friublc asbest08 
insulation. plaster. wood. plastic. wire. 
etc. Test feed is to include the full range 
of materials that will be encountered in 
actuctl operation of the process. 

(2) Results of analy~es. using 
polarized li!(ht microscopy. that 
document the asbestos content of the 
wilstes processed. 

(3) Results of analyses. using 
trunt;rniS!liun electron microscopy. thut 
documlmt that the output materials are 
fmc 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 
perfomlance tnst. 

(4) A description of operating 
parameters. such as temperature and 
residence time. dcfining the Cull range 
over which the procl'ss is expected to 
operate to produce nonasbestos 
(asbestos-free) materials. SpeciCy the 
limits for each operating parameter 
within which the process will produce 
nonasbestos [ilsbestos-free) materials. 

(5) The length of the test. 
(c) During the initial 90 days of 

operation. 
(1) Continuously monitor and log the 

opt!fating pllrllmeter9 identified during 
start-up performance tests that are 
intended to ensure the production of 
nonasbestos (lisbestos-free) 9,utput 
Olutnrial. 

(:!) Monitor input materilils to ensure 
that they are consistent with the test 
feed materials described 'during start-up 
performance tests in paragraph (bill) of 
this section. 

(:I) Collect and analyze samples. taken 
11:1 to-day composite samples (on.e zoo­
gram (7-ounce) sample collected every a 
hours of opcration) of all output material 
for the presence of asbestos. Composite 
sllmples may be for fewer than 10 days. 
Transmission electron microscopy 
(TEM) shall be used to analyze the 
output materiul for the presence of 
asbestos. During the initial OO-day 
period. all output mllterials must be 
IItumd OIJ-si\(~ until unulysis shows the 
milterial to be asbe9tos-free or disposed 

of AS asbestos-containing wallte 
material according to D 61.150. 

(d) After the inilial90 days of 
operation. 

(1) Continuously monitor and record 
the operatinll parameters identified 
during start-up perComlanco testing Ilnd 
any subsequent perfomlance 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 materials shall be: 

(i) Disposed of as asbestos-contllining 
waste material according to § 01.150. or 

(ii) Recycled as waste feed during 
process operation within the estllblished 
runge of operating conditions. or 

(iii) Stored temporarily on-site in a 
leak-light container until analyzed for 
asbestos content. Any product material 
that is not asbestos-free shall be either 
disposed of as a9bestos-containing 
waste material or recycled as waste 
feed to the process. 

(2) Collect and analyze monthly 
composite samples (one 200-gram (7-
ounce) sample collected every a hours of 
operlltion) of the output mat~rial. 
Transmillsion electron microscopy shall 
be used to analyze the output material 
for the presence of asbestos_ 

(e) Discharge no visible emissions to 
the outside air from any part of the 
operation. or use the methods specified 
by § 61.15Z to clean emissions 
containing particulate asbestos material 
beCore they escape to. or arc vented to. 
the outside air. 

(I) Maintain records on-site and 
include the following information: 

(1) Results of start-up performance 
testing and all subsequent performance 
testing. including operating parameters. 
feed characteristic. and analyses of 
output materials. 

(2) Results of the composite analyses 
required during the initial 90 days of 
operation under § 61.155(c). 

(3) Results of the monthly composite 
analyses required under § 61.155(d). 

(4) Results of continuous monitoring 
and logs of process operating 
parameters required under § 61.155 (c) 
and (d). 

(5) The infomlation on waste 
shipments received as required in 
§ 01.154(e). 

(0) For output materials where no 
analyses were performed to determine 
the presence of asbestos. record the 

name lind location of the purchaser or 
disposltl aite to which the output 
materials were sold or deposited. and 
the date of sale or disposal. 

(7) Retain records required by 
paragraph [I) of Ihls lectlon (or atlelilt 2 
yean. 

(g) Submit the followlng reports to the 
Administrator: 

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

(ZI A quarterly report. Including the 
following information concerning 
activities during each consecutive 3-
month period: 

(i) Results of analyses of monthly 
product composite samples. 

(ii) A description of any deviation 
from the operating parameters 
established during performance testin& 
the duration of the deviation. and 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 (or asbestol 
content. 

(iv) The information on waste 
disposalactivitiea as required in 
§ 61.154(f). -

(h) Nonasbestos (asbestos-free) output 
material is not subject to any of the 
provisions of this subpart. Output 
materials in which asbestos is detected. 
or output materials produced when the 
operating parameters deviated from 
those established during the start-up 
performance testing. unless shown by 
TEM analysis to be a9bestos-free. shall 
be considered to be asbestos-con~aining 
waste and shall be handled and 
disposed of according to § § 61.150 and 
61.154 or reprocessed while all of the 
established operating parameters are 
being met. 

19. Section 61.156 is added to subpart 
M to read as follows: 

§ 61_156 Cro'~.f.renC41 to other 
asbestos regutatlons. 

In addition to this 9ubpart. the 
regulations referenced in Table 1 also 
apply to asbestos and may be applicable 
to those sources specified in § § 61.14Z 
through 61.151. 61.154. and 61.155 of this 
subpart. These cross-references are 
presented for the reader', infomlation 
lind to promote compliance with the 
cited regulutions. 
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ZOo St!ction 61.157 i& added to subpart 
M to rend as follows: 

contained in puragraph (bJ of thia 
section shall be retained by tho 
Administrutor and not tran:lfcrrllld to II 
Stote. 

(:!) SCt:lion 61.150(01)(4) 
(3) So!ction 61.151(C) 
(..t) Section 81.15:!(b)(3) 
(51 Soction 1I1.1M(d) 
(6) Section 61.155(8). 

§ 6 t. 157 Delogatlon of authortty. 

(u) In delegating implementation and 
fmforcement authority to a State under 
lIcction llZ(d) of the Act. the authorilit!8 

(b) Authorities that will not be 
delegated to States: 

(1) Section 61.140(c)(2) 
IFR Doc. ~2683S Filed 11-1~9O; 8:45 11m) 
"WHQCOOE~ 

TABLE 1.-CROss·REFERENCE TO OTHER ASBESTOS REGULATIONS 

_Ag~~_~~.-----------------CF--R-a-·II ___ '~n~----------------~----------------------CO--mmMm--__ 1 ____________________ __ 

fPA 

OSHA 

roT 

40 CFR 76:1, Subpatt E. F ............. _ •.••.••. _ ............. _ _ ._ •. _ ..• _ .•.•..•.•...••. Requites schools .to Inspec:t 'or aslleslOa and Implement resp0fM8 ac:tions and 
IUbmit ast!eSIOI lI\II\I~nl plans to SIIIH. Sp«IIiea .... 01 accrlJdlled 
inspectors. lit lIr:tplinQ mall'IOds. and wasle cbpoQl ptOC*lurn. 

AO CFR 427 ..•••••• _ ......... _ ..................... __ ._ •• _ .•..••. __ ._._._._ •. _.......... Efftuent lIandards lot asoe5101 manutac\lA'ing IOUrce calegorieS. 
40 CFR 763. s...bpart G .... __ ........ _ ... _ __ .. ___ ..... _ ......... _._.......... ProttICts public employees per1offnm9 Ubesioa ' lbaI_nl WOIk in Slale. not 

• covered by OSHA UOesIOl allndard. 
29 CFR 1910.1001_ •• __ ..... _ ... _ ...• __ ..... _ •. _._ .. _ .................. _. W()l1ler ptCileclion measuree-englneering conttolS, WOI1Ier training. labeling, respi-

ratory proleaion, bagging ot wa.le. 0.2 IIIX petmIssibIe fIIIPOlIUI'II Iewl 
:3 CFR 1926.58. __ ..... _ ...... _ ......... ___ ........ _ ...... _ .... _ .... _ ...... Werter ptOlection meesurea lor all conaltUClion -"' lrPwoIving asbeslo,. including 

demoIic.on and r.novation-wert ptaClices. WOI1Ier training. bagging 0' ".a,le, 0.2 
II ce permISSible expostle IeIo'8I. 

30 CFR 56. Subpart 0 ... _ _ .. _ .. _ ............ _ ................. _ ... _ .... _ .. _ SpecifIes e.cposures limits. engiooeting conttols, and respiratory ptOleclion meas-
ure. 'or WOI1I8f'S in surface /lII08I. 

30 Cf'R 57. Sul:part 0 ............................................. __ ...... _ ... ______ .. Specilkl8 .xposure wlS, engineering conttola, and respiratory ptOlectioo lYI08SU'es 
'or worker. in underground mines. 

49 erR 171 and 172._._ ........ __ ... _ ... _ ...... _. ____ • ___ • Rtlguleles the ttansp<K1a1ion of asbeslOS-<Onlaining wa51e malerial. Requires waste 
containmenl and shipping Pipets. 
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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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RESPIRATORY PROTECflOH PROGRAM 

1.0 RESPIRATOR S£LBcrtON 

%.0 

%.1 

Th4 OSHA atandllrd atate. that taplraton Ih&ll b4 aeleeted 
'aec:orc11nr to the type and eooeentraUon of air eontamlnanbl to 
which workerl are expoled, and that ANSI zal.2-1IU shall be wed 
(or gUtdanee In their selection. OSHA a.Lao requlrel that tedpita­
tora approved or aecepted by the National Institute fot Oceup.­
tiona! Salety and Health (MIOSH) or the Mine Safety and Health 
Admlnlltration (MSHA.) b4 \Bed. 

Speet!1e regu1.atlona eoneemlnr respirator approval eaR be found in. 
the Code of Pederal Regulations (30 cpa 11). All respirators mlllt 
pua a fit test to determine tbat the face--to-faeep(ece H&1 Is 
effective, and In the c:aH of hoodI and helmets, to ~ that they 
are not likely to develop. negative ~'" dwtnc UN. Detailed 
intormation on the products can be tCMmd In the ma.t current 
edition of the KIOSK Certified Equipment IJat. Furth .. CW'Nnt 
tntormaUon can b4 obtaJned directly throu&h N108H or OSHA.. 

EVALUATION OP RESPIRATORS 

FlT-TESTlNO 

Alth<Ju&h manufacrt ....... <Se.lgn Caeeplecel to nt .. broa<Ia Metlon 
ot the warktnc population .. poalble, DO linel" recpirator wUl at 
.. .-yOM. Ttler.(ore, It Is Itrongly sua-ted that many btandl o( 
a riven type ot resplrat<r be pw'd\&ae<J to take advantage o( the 
d1tftnnt f1tttnc c:hartcterUtlCII of .. en. In thiI wa,. the d\enc:es 
or prop.-Iy nttlne all work ... are lncr ... ed. In adcItion, havin, 
mor-e'lhan on. laeeplece to dlooIe &om ctv. the work .. a better 
d\anee or findfnr a respnt« with a eomfortable ftt whUe pro­
vldtn& adequate r.c'Oteetion. 

Deurmlnatioa 01 f&oepfeoe fit oan Involv •• 1th .. qualitativ. and 
quanti tat tv. testa. A quali tat Ive teat rtil. OIl tIM wearer" sub­
jecttv. respoctM to a tMt atmOlph". or Irritant Imok. or lIoamyl 
ao.tate, for inltanCM. QUaUtatlY. t .. tI ... fat and ..aUy per­
formed In the field and do not requJre compUe_ted, expenaiYe­
equipment tMe Append1.x A (or examples). A quntltattve ten uaea 
lOme othflr mea.rw of detectinc raeep(ec. lea.kqe and requre. 
e:xpenI tve equipment that e.n be ~ted only by hlihlY tre.1ned 
penoo.ne1. Special oorwkWaUcxt Ihould be pen to tUrin&' conaul­
tan t:. 1 ( quen tl tat tv. tat. .... dell red. OSHA etI"1'ently NIq.l r. n t 
t_t~ o( ill naptlY. ~ ~aton, lndud1nc alniie-ua.e 
recplnton. OSHA requre. U\at • tat atmo.phere be awUed to 
..... the quallty of Cit '--Inc recocntud qualltatlv. « quantlta­
tiYe~ 



~.l MRDlCAL KVALUATlOH 

Ea~ .mployM Ul1n( ~atory prot.etloa mUit be evaluated by • 
phy8{etan to det .. mlrM ru. or her abWty to .... a telplrator with­
out ."" .... health .(feet&. nul evaluatlOft c-..a.l.IJ Inyoly. tho 
UN ot pulmon.., tunetton t .. ttnc to screen employe.- tor piN­
eJdatInr r~atory or OU'dIae c:ondltlona whim may be &graYated 
by the UN ot a rwplrator. A .tatement by tM physlclu that the 
emplOyee Ia eapable ot • ..nne a retptrator IIhou1d be Oft tiS. tor 
.. c:h employM requnct to w'" a rwplrator. 

• 
U BMPLOYER TRAnUMO 

It Is Important that emplor-- be trained to ... r.plratora ear-. 
. NCUy tor tMm to be etteettv .. Thb train"" should In~ • 

- PuttinC Oft ttl. retpkatcr pooperl, 

- AdJuIUnc Cor a MC:W'e at 
- Dleet_1ea ot reeplrator ee.pabWd. and Ilmltatlocw 

- Prop4I' Itorace and maJnt.nance 01 r.plratcn (Me nat Metton) 

1.0 RESPIRATOR MAINTENANCE 

3.1 STORAGE 

( ( Whea not In UN, It Ia Important that cwp"aton be Itared where 
they will not be damqea 01: eontamlnated. OSHA NqIIn. that 
rapklaton be .tared to ~teet aplnlt oo.t. 1UftU&ttt, he.t. 
extreme eold, exea.tve moilt'"- and damactnc c:hemleals. Leav­
In& a respir.tor t.Ilproteeted, IUd'I as ~ a worktMndl or In a tool 
eebinet or toolbox amonchMvy wt"en~ may dI.mq'e (t. 

, " 

It t. monet1 r-eeorameaded that tr.h1y cle&Hd reeplratOn be 
plac:.d In heat ... et1ea 01: rewable pLutlQ Mp until ,...illue. 11\ey 
.hou1d be .t.ored in a clean, drJ loeatlon .way trom dfNJcllUl'l.lJ&ht. 
1bcy IMWd be '.tend In a dnele lay. wi ttl tM C&oepleee and 
eJt\.a1ation val" In • mo:re or 1_ normal podUon to prev .. t UHt 
rUJber pl&atkt !rom '*Inc a pC'maneat dUtcxUd "'t-. All ~ 
pWatara kept .... dy (or nonroutinc or em«"'(eney UN mUit be.tared 
In • ctblnet wi th com p&rtmea tJI btdlt tor that p46pOM. 

U n.5~ltcno" 

~.ton UMd routmti,J IhouId tM-~ before and alt«' 
Mdt ~ !tapnton tIMd (or ef11qeuey ~ or reIC:Ue pu­
poa.- must b4 ~ utA!" _dl ~ and at 1 ... t monthly. n-. 
OSHA ~fttor rtanderd r-.qu.... tNt ~tor ~tton 
lndude • dMdc ot t1lc t1chtn.. o( eonne-crt kx'w and ch4dc: ot th4 
~*M. valv .... oonoecrt1nc t~ and canilt .... Th ... should be 

-%-
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~ted C«, bruks, traya. teM"S., me1Une •• tiCCen.1n(. dult at' dirt 
on ya1~ m .... tnc puu, eta. 

A ~y ot apue perU Ihould be available to r~aoe worn 01' 
bC"Okan pertL 

3~ CLEANIHO 

All rwptraton lIhould be cleaned Collowinc MdI data t.M.. NIOSH 
.uu-bi UM tollowln( proee<hrea 

- RemO¥e the ~Cytnc element and ttle valve a .. 
- Do not attempt to remove paint. vamtlh. at lac:qu« frOm. 

• 

ear1rldl'el at fUten. When th ... aJr-pwlCytnl "emeobl eontain • 
ac:eumuladOl1l of paint, enamel. at lacquC' they m .. t be dla­
eardeCL 

- Othe' IW'tac* of 1M relpfratar faeepAeee eov-.d .Uh aeeu­
mulationl of paint, enamel, .at laoqu .. may be wiped with a 
cloUl that bas b..a lCMIked .Im an appropolate eleanlRc agent. 
If fOCDd eCfectlve, mlnera1tpkits, turpentine. at naphtha may 
be UHd. Aft .. d .... tnc. tne qent is wiped ttom the Caeeplee.t 
.1 th .. dry doth. 

- An otpnk: aol¥ent at .u-lpptnc qent nev .. 1hould be &.Wed lex' 
Ioekln( the respirator patt&. Plutle at rubber componenta will 
1M advenely att~ted. 

water b.1id pakus at ... mm may be remOHd .lth a clath 
ao.ked In a ao.p and wat .. 8OlutJon. 

- 1be rtllptratar th .. IhoWd be .ahect in ... tII .aw, about 
140··0,. Det ..... tI cantaininC a tMc:tcidcM are pret .. Nd. 
TIM facep(ec4 and perts IhaU1d be IC'Ubbed with • . lOn t)fUIh to . 
..-... that all fOHICft matter is removed ft'onl surfaoa con-
ta1a.I.nc the .......... face. . 

It the deterc-t uied III wahinc doeI not aontaJa .. Iwleterldde. 
a dtaWec!tlnc rtnM ",\lit follaw. R.el.laba. diItnleetanti may be 
rude rroc. eome almple bouMhoId 1Olutian&. Two Ub1Mpoona. 
at cNOl"iIM blMdt adOtd to .. caJloa af .at ... w ~ a 
hypod1aorttle lOlutlon tNtt diatnlects r..pratcn eCCect".ly 
.ten a .lmple lmm..aoa. An ~ ialutiOll of iodine made 
by addlnc one teapGOQ at. tlndtre oC iodirw per pUan oC .at .. 
wW...., ... an aoequate dia1nCeetant, and wU1 not damar- the 
n.Ibb«' or plMtlc ttl reeptr. tAx" C.~eeec. Apia, .lmply 
1m m...tnc the ~ t ls autfid.nt. 

- Arter wuh~ and d&Rn1'ed'"c', the r.plr.tor mutt 1M rlnMd In 
ei..n, .WI1I •• tw. Reeocnm«1ded tempeAturei v.y Crom 1%0 
Of' to a I'IlwmunI ot l60 «>Jr. ManuC.ctuer" u.tructklnl .noo.td 
boe Collowed. All tne.a 0 C det erc-en t aQ(i ac.nt t1ur m'--t b4 
r.moot ed to prnea t detmati tla.. 

-1-
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• 

• 

- TIM ~toc' Ihould bet allowed to alr-drJ Oft a .deen ... eace, 
OIl' by han(tnc' trom a war.. "h .. «1, new ar-purttyinc • .­
m.us should tM attached. Valve aapt Ihou1d tM rcpl~ .. 
nec ... ary. 

' . - .. 

--• 

......... . .. . . 
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APPENDIX E 

National Institute for Occupational Safety and Health (NIOSH), 
Method 7400 Air Sampling Method For Asbestos 
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ASBESTOS FIBERS IN AIR 

National Institute- for Occupational Safe-t)' and H~aJfh 

A nal)·tical !\1~thod 

A&IIIyC~: As~tos fib\!h \1cthod ~o.: P&CAM 239 

Matrix: Air R.utc~: 0. 1-60 fibers 'cm' 

Procedure: Filter cullection. Prccisi"n (CV T): lI. 2~ t(\ 0.38 
microscopic count 

o.e Iss:uccI: 3 .'30 ' 77 Oassilic:acion: D (O~rational) 

Date Revised: 

1. Principle of the MHilod 

1.] This method describc~ the cquipment anJ pw::eduf\.-s for coll~ting. mllunting. and COUDCiac 
asbe6tos fibers on cellulllSC ester membr;ln., fillers in th~ C'lraluati(ln of persona! samplca 01 
airborne asbestos fibers. T"c: purpose of the mcthod i~ tll determine an employee's inda 01 
exposure to airborr.e 3Sb .... ~tCls fibers. The: ::ncth,>d i~ primarily a persl..'nal monitoring tcQ. 
nique. but can be used fllr area monilor.n1!. 

1.2 The sample is coll«ted hy drawing air through a mcmbrane filter by means of • baltlty 

powered personal sampling pump. The: filter il- trans("rmcJ fCl.lm In I..lpaquc: solid membrlllt 
to a transparent optically h"mog~neou: ~ ... 1. The fiN:rs arc sized and counted using a ~ 
contrast microscoP'= at 400-450:< ma,nific;lli,'n. 

1.3 Dc:finitil..ln·;. A~hl:stos fiber, (or el..luntin~ purl"-~I.':-. ml.'an:- a parti.:ulJtc: v.hich has a ph~ 
dimension longer than 5 micrllml.'ter~ JnJ v. ilh J Ic:n~uh tll Jiamcter ratil, of 3 to 1 01' &rater. 
Ashest .... includes chrysotile, cumm: !1~hmit\!-grunC'rit~ (aln .. lsile). crl'cid,'lile, fibrous trC1Dflo 
lite. fibrous anthophyllit ..... and fibrous :-:':Iincllile. 

1.4 Any laboratory attempting to use this pfl'ceJurc: should have at least one counter &UaId • 
training cou~ conducted by an eXpC'riC:ll4:cJ. profic:cnt labor.llo~. :--l'J,,·icc:. untutored COWIld1. 

using only published instructions. can ea,il~ ubtaln cC\unts of half th~ pc:riormcd by cx:pcri­
cnced, proficient counters. Large dilfcrcncl..~ t'l.'tween laboratories ':3n ~ cau~ by: l) dif· 
ferences in technique and ubsc:r.·ing abililY amc·ng counters Jnd :!) ~mall, but significaAt. djf. 

f!=cences hl:tween microscopes mc:etin~ the ba~ic. specifications of Scc:ior. 6.2. TIle foUowilc 
procedures ace recummcnded: 

1.4.1 All microscopists who pceforlt' as~""lcl~ cllunting ~hould meet togelher for &II "aabaaaI 
counting workshop" at least quancrl~· . This is be,t :acco.npli~hc:d wilh countCR rn. 
several latxJratories using their ,,""'n Olic:r~I'I"-"'" 

1.4.2 Each micr~opist sbould counl Ihc- 'JOlC: ~ric.~ l,f slid~ :JnJ with the rcwlts bciIc 
comparcd. 

1.4.3 Differcnces hclwecn countc-rs ,hllUIJ "e rC:-(lI·;·:d with .. ide-t"ly-side countin, rJ. * 
fields hy Ihc: Jallerc:nt c,'untch. 

1.4.4 Individuals whll arc found to he: per,i~lc:nl llutliers ova ;c"'cral sessions shoWd • 
eoc.:luraged to seek. other tasL.:. an t~C'ir rc.-:-pl.."Cli\·\.' I.1t .... lralllries. 



c. 
• 

2.1 The usabk (lnge ;~ I'rim:trily :t (IIn~til'n ~I( sample volume. microscope count field U'::I. and 
baclcgr(lund airr.c.unC' I';lrticulates. The inftuence u( th,,~ vari:lhles is di~uSS4:d in 8.1.3. For 
a micn..~"pe count fil."ld area ' . l.003 mm: (~C Figurc I) :.lOll 3 pump nuw r:ltC' of 1.7 Ipm. 
the (lptimal fiber Jcn~it i~ would be pr~ced over the range 01 0.4 fiber/ cml (S·hour sam­
ple) to 3tx'Ut 60 fibers cnr (I ~·rninute sample). For a field 3rea o( 0.006 mm': (sec Figure 
2) and 3 pump ft(lW r3te of 1.7 Ipm. the optimal r3nge is 0.2 fiberl cm1 (8-hoor s:smple) to 
about :\0 fibers cm' (l S-minute sample). In each ca~. the optim31 detection limits ;arc in­
versely pn1ponional to pump now r:atc. 
The upper detection limit can be extC'nded hy using sample times leu th3n I S minutes or using 
lower How rates. The lower detection limit can be extended by increasing the ftow rate up 
EO aboul 2.S Ipm. Filter surface fiber densities less th3n optimal (less than about O.S to 1.0 
fiber per c.)unl field) arc still adequale. but willle;ad to decreased precision lor lhe method (in­
creased c:o.:fficient of variatioa, see Section 4). 

~ minimum total fiber count in 100 fields considered adequate for reliable qU3nt!'ation 
is 10 fibers. Thus. the lower limit 01 reliable quantit3tion is 0.1 fibcr.'c:ml (100,000 fibers/ 
m:l). For this level. a How rate: 01 3bout 2.5 Ipm is recommended. For a field area of' 
0.003 mm!. the minimum sample time: would be about 2 hours. For a field area o( 0.006 
mm:, lhe minimum sample time would be aboul I hour. 

2.2 This meth"d com.iders (lnly fibers with a length to diameter ratio of 3 to or greater and a 
length greater than S micrometers. 

In an atmosphere lnown to contain asbestos. aU paniculatcs with a length fO diameter ratio of ) 
to I or greater. and J kngth greater th:ln 5 micr"meters should. in the absence of O(hc:r information, 
be considered to be asbestos fibc:rs lind countcQ 3S such. 

4. PRcisiOti and '''''cunc) 

4.1 In the past d,,'Cade. therc ha,c arPl!:lred a num~er ot anicles examining sources of variation 
-in the :lsbt·~tos s3mpling 3nd counting procedure. These inclcde: Lynch et al. (ll.l). Weid­
ner and A:.:r (11.2). ConwlY aOll Holland (lUi, Leidel arod Busch (11.4), eeckcu and 
Allficld (IU). and Rajhans and Br3" (11.6). The sources of variation will be discussed 
by sbgct in the membr3ne filter evaluat:on procedure. 

4.2 ScMan:es 0( VariaeiOti ia ehe SampliAc Process. These include variations in pump ftow rate, 
proltimity I,f the hlter to the employee's body. and filter location (left to right) in the em­
ploycc"s br.:athing z\)ne. 

4.2.1 Section 9.1 r,,-quirc:.s that the person;. I sampling pump be calibrated with sufficient 
xcuraey such that tnc 9SC?C confidence limits on the now rate 3re = 10%. This is 
cquilo'alc:nt to a cocffICient ur vari3tion (eV) u( :ahout S %. Hcwever. this CV makes 
a nl'gligitllc cuntrihution tu th~ tv"l CV (or the "':thud due to the relatively larae CV 
u( tile cuunting procedure. 

4.:!.2 Cunw3, and Holland (11 .3) concluded ttul ~itioninl of the niter cassette 00 the 
"'c:J~er (r,:~arding the :In!:ular purtrOI15 o( the filter Jnd Iheir proAimity to the wearer) 
is n. of a ~I~ni(jc.lnt (act(l( in Jetermining the fi~r Jistrihution OR filters. 

4.:!.J Wei,!ncr .lnJ A)er II! .:!l cunclud,,-d th~t Ihere is no appn:ciable difference between 
l'aml'ks .:~·jlc.:tc:J \.In c:ilher the ri~t or left ~Itks u( l bre3lhing zone or between 
':lmj'k .. .:~.II~'I.:;~·d "Je.l'ty-~iJe. I."ip'-'Ci:llly (:.Jr samples with concenlr3tions len than 2.S 
fibc:, ... ~· III· . 



4.3 Sowces of V.riation in 'he' C04.I",joc Proc~UR' 

4.:l.1 R:tndom vari:tlion~ exisl in Ihe fitler di~lrihutinl\ ,In ;1 filter W\'J~c (inlr;l''''eJge vui-
3t-ilily). The induslrial hygiene l"er:lIur~ has ~e\'n c,'n)IJcrabk ,kh:uc in Ihe lut 
1(1 year!: I:onccrnint: whether ur nOI Ihe di~lribulilln l·r mlner.11 du,1 llr a~~c~ fibers 
on a filler surface is ad~qu3lely dc~ribed hy a POIM.lln di)lrIhu"~n prub3balit)' dcnsity 
function , Leidcl and Bu~h (II Af fnund exccUcnl a~rct"01l!nl ~·twcc:n empirical 
error ,' .. riance 3nd cheorecic31 variance calcul:th:d frum Ihe a\,umption of Poisson dis­
tribuled true counts. They concluded that therc W3:\ not elcessi,·c \'3riation among 
count fields for a filler wedge and Ihat clumping o( fibers (non-random coalescence) 
did not occur. 

4.3.2 Variations exist in the fiber dis. . ::"ution on the.tot31 fiher surface (intcr-wedge van­
:ability) due to the random or non-random distribution of fihers across the total sur­
face o( the tilter. This type of variation is e3sily confused with intra-\Ao'edge variations. 
The count procedure docs not require counting o( muhiple sectors o( the filter. There 
may be significant differences between average counts (or different "'edges. or the fiber 
distribution variations (or the total tilter surface may be grcaler than the variations of 
the Poisson distribution. If either o( these occur experimentally. one must use the 
experimental variations to estimate the minimum pre(ision of the count procedure. 
The minimum precision is governed by the \'ariations of the fiber distribution on the 
total surface o( the filter. 
Conway and Holland (11.l) concluded the d;stributi(\n of fiber~ on filters is not uni­
form and the distribution of fiber counts is more disperse than Poisson. For t~cir 
filtcrs which had signific3nt variations in tiber conccntrations between sectors (as much 
as 50-6Oo/t- of thc total filter mean). they described the (ollowing relatian for the 
standard deviation of the total number of fibers countcd on a wedge eN) 

empirical s!N) = 1.6 (N),'; 

where N is about 100. The Poisson st3nd3rd devi3tion ""ould be: 

Poisson" eN) = (N)' : 

Rajhans and Bragg e I 1.6) in Series I of their study found significant variation bctweeu 
filter sqments and rejected the Poisson distribution {or the: total fihcr surface. How­
ever. in Series II of their 'tudy. utilizinl variOU$ experimental modifications. they {ouod 
DO significant variation betwcen filter selments and no rcason to reject the assumptiQa 
of Poisson distributed fiber counts. 

4.3.3 Systematic variations due to ditferc:nces bdween microscopes ""cre studied by Leidel 
and Busch (11..). In their study using five different brands of microscopes. they found 
no signific3nt differences amon, (~ur. but the fifth ga\'(' counts appMximately 45% 
higher on the avcnge than the O(her four. 

4.3.4 Variations due to differc:nc:es bdween counters should be examined at three levels: 
experic:nccd counters occ:a.sionally counting. cxperienced counters routinely countinlo 
and inexperienced (new or untutored) counters. Lcidel and Busch (11..) studied five 
experienced counlers. with one counting only occ3sionaJly. There were no sl&nificant 
ditferences among three: 0( lhe cOUlllers. but ;a founh .... u 16~ lower Ihan the firu 
three. 1nc: fifth. who occasionally counted. aver:lgcG 27c;:t. higher than the firu three. 
Conway ani! Holland (11.3) $ludied three el.pericnced c(\Unten and ~hree inexperienced 
counters. They found statistic:llly significant diffcrel'Ces between the mean.~ 0; both the 
cl.perienced and inexperienccd counters lhat typic311y wc:re in the range plus or minus 
5 te) I ~ %. They concluded that exp"";~c 3~ :a fiber counter is not a significant 
par3meler atfc:ctinlt inll'rrountcr variations. 
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Rajhans and Br:lg& (I 1.6) (,'und n,' ~j~l1itk;lOt dc'f.:rcnel.'S ;lm"1I1: m":.lni \If 'he,: e,::trc:ri~ 
enc.:d coullters in Series I (t( th<ir ~IUJy . But in their carc:fully ..:,lmr,.II.:d Seri<$. II. an 
analysis of \'ari3nce :.howcd si~n itkant \'3riati,ms tt.:t'''~en counters that We:r~ plus or 
minu\ I to I.'i q.. 

V:lfiation.\ tlctwce:n lahor:thlrie:s :lre: m~t likc:ly due: to )ystematic bi.ls~ 3nd :lre not 
a significant 3Jdll i,'n31 s(lurc~ of randum \·.tri .. tiuns. Any addition31 \':lriations :ue 
mO!-t likely du~ to differences in counting tc.:hnique. B~clcctt and Aufield (11.5) ob­
sened thac standard counters improved greatly after personal instruction; als.) new 
counters, after instructi(ln. tended to ci"~rcompen~te and get exceedingly high counts. 
Additi(lnall~·. they found that counts from an exper!enced 1300ratory that had not had 
COn!3ct .... llh I.,ther 1300r3tories perforntinl! th.: ~3ml! analy,is .... ue all f.j( from the 
stanJ:mJ ... ;.tlues as were thl! counts hy new Cllunte~. 

4.4 Sourc.:s of \'3riltions hctween sampl~ taken at Jiffc:rc:nt times on one employee during one 
work shift can affect thl! c:tp05Urc cstim.lt~ r,'r that c:mpl,'yec. Thc.'Sc arc primarily due to 
a) differences in exposure cl'nc:entrations during thl! day. b) differences in location of the 
employee ~'ithin the plant. and c) differences in .... ork opcr:uion performed by the employee 
during the day. The~ sources of \'ariation can be controlled by proper choice of sampling 
strategy. Refer to Leidel and Busch (11.7) and . Leidel. Busch. and Lynch (11.8) for an 
extended discussion of sampling strategi.:s. Interday temporal \-ariations can affect the ex­
posure estimates obuincd (In different days. Refer tl.l Leidcl. Busch. lnd Crouse (11.9) for a 
discussion of this type of v3n:uion. 

4.5 Until recently. the t"tal coefficient of variation lCV rl f,'r the sampling and countin, proce­
dure was best cstimatl.'d frl.'m t~ worL of Conlo\a~' and Holland (11.3). The conclusions 
of their study in:.:ludl."I.i: 

4.5.1 The precision o( their pflll:clurc for filtc:'s nl\( c\lnt:lining ~n :abundance of ~ne 
rihers can he l.'Stimah.:J by a c,'lCtficicnt elf \'ariation (If 16.2 9( . This \'3Iue includes 
vari .ction am(tng counters and ,'~cf\'cd inte:r~tctil.'n eff!;·.:s. 

4.5.2 The accuracy l,f the rrllCedur..: (or similar filters may be estimated (or a IOO-fiber 
COUllt by a cl.lCfficient o( \'ari:llil'n or :! I AI(-. This assumes th:at the contribution 
ot the overall \ ari:ance (rom the nonuniform liber distributi\ln is additive. 

4.5.3 A high percentage ()r \'ery fine nbcr~ on the filter can significantly a{fC'Ct thc' sundard 
deviation "nd conlldcncl! limits (ur counts ~. differ"nt counters. After combining 
van.uions in fiber concentrations over the entirc filt~r \·. ith thuse for different · counters, 
it was concluded: 

::. For filters with :l low con.:entr:uion uf fine fibers. the coefficient of vuiatioa 
is ~tiOlated :at 11 c:r. and the 9~ ~( ':I.'nfidence intef\':al is ::: 43%. 

b. For filters with a high concentration \.'( line fibers. the coefficient of "·ariatio.n 
is ~timatcl :at 2Sc} ami the q~1(- confidence intcf\'i1l is == .50%. 

ly",-·~. KrolOoveter. and leiJd 1I1.1t h;.t\·c alS\.l r,:p\lrted on \·uia.tions of the method. 
The:r cotralat1C.lrah'0 .. tudy utilized t~ data rn'", a lar~1! numt-··~ o( dust -:ounts made 
by ,:iffcrent meth\.us hy c:tpcricncl."I.i Cllunt.:", ""cr a period of ye:ars in :an epidemiologic 
Slud~ of the ~tS~t,' .. pn""ucts industry. They .:,to.:lu,.k'd that the )t:andard de\'i:ation of 
counCs ,.( ht-.:~ I(.n~..:r th:an ~ micruntCtcN ,'n OIenthran.: filters could he: estimated 
r(\lm the rdatiun . r :- t"'~ .... , . Thu .. f,'r e"unt ... "f :lbout IOU hbc:~. the: coefficic:nt of 
vanati,.n ,:,'uld "c ~""lIIn:ltl.-c.J Jt ,h.'ut I~ . :!r: and the Q~r; .:on:ldc:ncc Icmits at == 
JUA ..... ,.. Thc.-c \ Jlul.'S :Jf': I"w.:r chall the \·:llu~ ... r.:r"nt'\l by C,'nway and Holland 
IIl.ll. 
RC\:I.~:ly. the: khnv\hll\ilk (-.'rrx'r:lclC'n .:,'nJ~':h:J :10 in-houliC in\·I.'Sti~tion of the 
a'tx-.C,'''' .:uunt tnc:th,'l! III 1111 . Th.: .tuJ~ J:lIa ~·"llIain~-c.J tut:lI fit..:r ':l'unU for u'er 
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100 tillers with '::.I~h tilter c,'unlcJ h~ Iwo ttl lin: ,,'unl.:rlo. Fr,'"' thl.'" J"hns-M3n~ 
d:.lta. ~IOSli c:lkul:tku ,'\.:r WO ~·"lint.'I~·lo "C Ihl.'" !.'""UIII CV (ur Ih~' 1II~· th.lO (lUll. 
The !'I: IOSH CV ':,hmates induJ.:J r.UlJ"1\1 III1 .... rih~·r \·.lri:lli"II' ;md inkn:uuntcr 
variations. but did n,'1 include r:.ln.I'1I1I (lump ft.,\I, rate \·ariatillns. It \\o";a~ f~'und that 
the count cocffici.:nt .,( \'ari:llion (all rand,'nl \;uiationlo excc:pt fLl( pump variatioas) 
was a (uncI ion "f the lutal fitler COUfU. NIOSH Ihen included a CV of 0.05 for ran­
c.hlm pump \· .. riations hcc Sc~tion' 9. 1) in th~' ("\'-cslim .. lur cqu:uion to o~ain I 

CV,-c::stimatur. The CV (-estimator linc is rlolled lin Figure :\ for lolal fiber counts ia 
the r.lngc lOt" 11K) fibers. Or the: full"winS cqu:Jli,tn can be u)Cd: 

Cv.r = [antiJog, .. ( - 0.21 5 - O.~03 (lIIg ... FB» + 0.0025 J= 
wh . • FB is total fiber count as di!iCusscd in Section 10. 
Figure J dcm(ln~tratc:s that for a tot411 fihcr counl llf 100. Ihe bot CV T is attainable with 
the otpprupriate: ~mpling times given in 8.1.3 and Ihe count rules in 8.3.9. Whea 
making decisions rcsarding compliance with the OSHA Jsbc:stos exposure standarch ill 
29 CFR 1910.1001. the st:uistical proccJur~ gi\'en in Leidcl et al. (ILl I) should be 
followed. The: procedun.-s arc based c.'n statistical thcury and assumptions given ill 
References 11.12. II. D. 
Because o( the p1.lSsibililY 0(· systematic hia~s due tc.l differences between microscopes. 
cuunters. and Jalll..lralories as discussed above. it is strongly rc:commended that aay 
laboratory counting asbestos should ranicipate in 3n interlaboratory quality control 
progr:lm that indud\.~ the countin~ or Sllndard refcrence filters. 'P.Iese standard filten 
arc available (rom NIQSH through the Pruficiency Analytical Testing (PAn Pro­
gram. The PAT Program u; u~d hy the: American Industrial H~giene Associatioa 
(AIHA) as pan o( its Laboratory AcercJitation Program. Each laboratory's quality 
control prugram must include proh.lCl.ll> (or routincl) adjusting and calibrating sil.mplin, 
and counting equipment rlu!\ tr:lining :lRd e\'aluation programs (or counters. 

5. Ad,·aa.-cC'S and Dlsadvanla&e' of the ~cthod 

5 I The method is intended to gi\c an inJe:\ of cmpl(\)"~e cxposure to airborne: asbestos fiben 
of specified dimensional characlcristics. 

5.2 It is not meant to count all asb\..,.tos fiber.; in all size ranges or to differentiate a.sb~tos . rrom 
other fibrous paniculates. 

6. AppUll'as 
6.1 Sampling Equipment 

The personal sampling l.'Quipmcnt Irain cClO!o.i,.r:. 01 11 ~rsonll Qmpling pump. 2) t\lbin" 
J) clothing ~pring clip. 4) tubing-to-field mClnitor metal ad:lptur. and 5) field monitor (filter 
and holder). 

6.1.1 Personal Sampling Pumr. The pump nlU"t ~ capabJ..: o( ~mpling at '1.0 to 2.5 l:ters 
per minute (lpm) agairN a til'" r\.'si)lal~c ,I( 7.~ im:hes ,,( .. ater (I.~ cm Hg1 for 8 
continuous hours on a (ully chargl-d hallcry. 

6.1.1 Tubing. Labor:llory tubing such a~ ru""'r (\r rl:t~tic wilh l>-mm t'oIIre and ahout 100 
em length. 

6.1.3 Clothin& Spring Clip. The clip aUach~ the rubber tubing to tile lapel or shirt of the 
individual bc:ini monilored. 

6.1.4 Tubinll-to-fic:ld Monitor Adaplor. A short mC1al adaptor with ridges on one end to 
&rip the inSide: of the tubin~ The uther end is designed for a prcuure fit into the 
field monitor. 

6.1.5 Field Ml.lr ·· 'r (Filter and Holder). The only fidd munitor currently considered 
acceptable by NIOSH ;" manuf:tclurec.l hy Ihc Millipore Corporati\\f1. ,:\.,: unit con-
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s.sts a( I) a three section styrene plastic ca5e designated Millipore Ae(;)SD1 Monitor 
C:uc. 2) a J7-mm J iameh:r plain white ~ellul~ ester membrane filter desi,nated 
Milliporc AA lPl-,re Sile: o( U.S miehlRletcrl. 3) :.l ,upport pad. anJ 4) plastic 
scaling caps. I ( a I:lrgc num~r o( )o;Uilplcs ;ue ttl he taL:en. it may be: leu C'xpcnsive 
to reuse the plJ!ootil: ~a. .. el\. Gn:at care must be: taken in the cleaning :and re:uscmbly 
process. The outside mating )ur(acc."S ll( the: field mc.lnitors may be: covered with a 
"shrink-fit" band to prllvidc prtlp.:r :.caling and a writing surf:u:c (or niter icJentitiea­
ti,'n. 

6.2 Opfial t:quipmcat and Microscope Fnauro 

6.2 I Microscope body with binocular hc:ad. 

6.2.'1 lOX Huygenian eye:pil.'Ces are recommended. Other eyepieces can be substituted if 
nccessary. Wide fielJ eyepieces C:ln be u5e\J; however. wide field eyepicces may 
yield a count field :are:l less than O'(lO3 mm% with the Porton reticle. This IS ; ot 
'Iv. ... ys desirable: (rom the )tanUpuint nf ontaining optimum sampling times (sec Sec­
tion 8.1.3). If wiJe field eyepicces arc u~c:d. it is preferable to usc the Pattersc.a 

6.2.3 

6.2.4 

6.2.5 

6.2.6 

6.2.1 

6.2.8 

Glube and Circle reticle to obtain a 100rser cuunt field are4 

K~hlc:r illumination (prderably huilt· in with provisions (or :adjusting tigh: intensity). 

A Porton reticle is recnmmended. Others ~uch :u the: Patterson Globe and Ciecle 
can be substituted. 

M~hanic:ll stage. 

Phasc-Contrast conJcnsc:r with a numerkal OIpc:rturc (N.A.I equal to or gre;ller than 
the N.A. o( the objecti,;e. 

4Q-.45X phasc eontr3Sl achromatic ubjc."Cti,-e a".A. 0.65 to 0.1S). 
Pha,.:-ring cc:ntcring h:k"SCopt or Ikrtr;anu lens. 

6.2.9 GrC!:n or blue filter •• f Cl."Commendc:d by microscope m:anufacturer. 

6.2. 10 Sta~e microlTle:ter with 0_01 mm ~ubdi\-i~i,'ns. 

6.2.11 For general guidance: \'n phasc cuntra!'lt mi.:roscopy. cunsult Nc.-c:dh:am (11 .12\ Clark 
(1 US) :and ~fcCronc (11.1-'). 

6.3 FUcCI' Mouatinc Equipment. ~xpericnce has .. hown that cenain equipment is useful (or 
efficient sample muunti .. ~ The (ollowing item!i OIre: recommended for extracting and mount­
illl a portion o( the filter (or counting. 

6.3.1 Mic:f\>SCope slides. 2.5 t'ly 7.5 em gla. ... , slides are most commooly used. Sample 
number, data, initials. cte .• cOIn be cun,,-.:niently wrillen o.n a (rosted end slide:. 

6.3.2 Cover Slips. Cover slips arc a ncces~ry part of the slide mount and optical system. 
The l-h:lpe should be appropriate (or the !iizc of the filter wedge. The appropriate cover 
dip ~:pcnds upon the objective (0 he: u~J_ Ordinarily. objccti'-C1 are aptica"~' cor­
rected Cur a III! i (0.1 7 millimeter) Ihieknl.'"is cover slip. Improper cover glus thick­
ness will Jl!tr3Ct (n'm the: final image quality. 

6.3.3 Scalpd. A scalpel is needed to cut c.'ut a portioo of the filter to be: examined. A num­
ber-ten curved bl3de scalpel is recommended. 

6.3;4. Tweezers. A pair o( fine-tipped tweezers is used to remove the membrane flter slice 
Crom the field m"OIlor and place it upon Ihe slide. 

6.3.5 Lens Tissue. To insure c1e.1nliness. a lint-(ree tissue i, recommended. This ~iuue 
should also be used (N wiping me-untina lools and Cor cleaning slides and cove:- slips. 

6.3.6 Glass Roo. A fire-SX'll shed glus rod may he used to spread the mounting sc.lutioa 
un Ihe: .. liJe. 
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6.3 .7 Whc;.IIon B:llum B\.'IIIc. This spccl.ll gl:lss c(lnl3in~'r hal' i glass lap which Pfn'aM, 

cont.lmln3tion o( the mounling sC'lluti(ln . A gI3~~ nlJ i:- included for di5pcnsiCl& t.~ 
soluli(ln. 

-
Chemi, .. is )hould .be rcagent gf3de. free fronl particles 3nd coillr. clln(ormtng to the spccifica&ioos 
of die Commillee (In An:lI~·tic31 RC3&enh of the: American Chemi.:al S.xiet~· . ""'here sueh 'PCCiI­
cati\)ns 3re a\':liI3hk 

7.1 Dimeth)'1 phthal3tC 
7.:! Diethyl ('IUl31e 

A\'oid getting the mounting solution on the slcin. W;a~h skin promptly \Io·ith SCi" and water if Wa 
contact occurs. 

8. Procedure 

B.I Sampling 

8. 1.1 Gencral Information 
GUldelin~ for thc mllnitoring of empl('yee eXPl'!our~ t~, indumi31 atmospheres ate 
gi'·cn in Reference 11.8~ The Fcdcr31 rcquirem.:nt~ (or monitoring employee expo­
sure to 3irtklrne 3s~stOS :Ire found in ~9 CFR 1910.100 I. 

B.I.:! Mountin~ the S3mrling. Pump on the Worker 
F3~ten the s:1mrling pump to the workers belt and ::uten the field monitor to the 
13~1 llr shin frClnt (3S dO$( to the bre:lthin{: zone 3S is practicall. Remove tbe top 
cO'W of thc pl:lstic mllnilor. then in'·en the monitor ma!.:in, eeruin the expo5Cd 
fille'r is f:acing dll\lo·nw:lrd. Turn the pump on :md adjust to the c:llibrated /low rate 
(1.0 hI :!.5 Ipml. RC'.:urd the foll(lV .. in~ influm:uion in 3 logbook. 

( { I. Filter number 

2. Pump St3(( time 3nd d3tC 

3. Fluw r3te 

4. SubjCl:(s n:lme 3nd job titk 

5. Type of opcrati~ln or proc\."S~ 

6. Vcntil3tion contri.ls and is the worker wearing a respirator approved Cor asbatol! 

The pump should be .:hcclcd periodically durinG the r.ampling period (Of proper oper­
ation and fillW rate:. 

8.1.3 Optimum Sampling Times 
The requircment fClr thc minimum count of 100 fibers or :!O fields in 8.l.9 WM 

deh:rmined to be: the ~t compromise to 3chie\'e adequate precision Cor the airboroc 
tiber C"Stim3te and rc~"onable c(luntine times. An optimum fiber dl.:uity of about 
I to 5 fibers per microscope count field is recommended. To csti~te appropriate 
S:lmrlin~ timC"S for (c3sible countin!: :ami (lp<im31 countin&- one must cocuidcr tbc 
folt..lwin~ con~traint!o: 

I. nlicruscopc count fidJ :arC3 (~enerally (I.0Ul to 0.00tI mm::' 
~ pump I'ow ralc: (lYrically 2.5 Ipm m3Ximum) 
J. l\Crltlc liroorne: fiber eoncc:ntrlti('ns 
~ (\.untin~ ruh: r:ange of 20 to I 00 fidJ~ 
~ ;.J(qu:Jle: nhc:r J~'n~ity 1\' uhtain 3 minimum count of IU fibers in 100 fidch. whida 

i,. the: lca~I t\ltal rihcr cuunt Ihat yicl(Js :an acceptahle count precision 

" . l1;I.:I..~h·UIIJ :lirt-..'rn4." r:Jrliculat.: Ic:\ds Ih:at c:Jn rnlu .. ·c Ihe: ':~lunt precisi('" tiuc to 

.In \Itl: .;urin~ IIf fih.:r, ,'n the tilh:r ~:Jf(aec 
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mounting solution of Section g.~.1 \hould alsu be: t::umined for cont:lmination Ind/or 
crystal ~wwth. 

Shi('lpin~ 

The ficld mOnJInr) in ~'hich tht: sample!- :lre collcctcd sh,"\uld t'e \hippcd in a rilid 
Cl'nt:llner wilh sulfkient packing ~eri:ll 1(' rrtvenl crul>hin~. 

~untber(. IJ( S:lmple:. . 

When ~'mrlini= ("r Ihe: Ft:der;;1 ceiling slandard "f 10 fihcr~ ,>~"ml cm', (29 m 
191U.)()(II(b) /31, elft:cli\'e July 7.19121. onl)' (lne ~ample (15 minutts maximum 
duralion) is nccC$S:lry. the(lrelically. Howt\er, several samples should be taken dw. 
ing expc:clcd periods I)f peak air concenlrations to :lllow for delcclion of gross sam­
pling or counting errors. 
When s:lmpling for determinatIon of noncompliance ~'ilh the Federal 8-hour lWA 
sl:lndard of :1 fibcn (>~,.m) cm=-. 1~9 CFR 1910.IOOlCb) (211. one should cotttin. 
uously !-ample as lar~e a portion of the ~'(lrk day as is feasible for airborne C:OOC::m­
trations of about 2 to 10 fib.:n 'cm '. HowC\·er. for I lower ilirborne: concentfllica 
such as 0.5 fiber cm'" (lne sample might require" to 8 hours sampling time ia order 
to get the proper filter fiber densilY (S~tion 8.1.31. For thi!' situation, the a-hour 
TW A exposure would be determined frt1m ('Inc R-hour or two 4·hour sam pits u ap­
propriate. 

8.2 Sample Prrpanatioa 

8.2.1 Preparation of Mounting Solulion 

A very important part of the samp&.: evalu:uion is the mounting proctss. This proc­
ess in\ol\'cs a s~ial mounting medium of rr~ribed \·i!\CosiIY. The proper viscosiry 
is important in order til expedite filter di!-!-I.11\·ing and (.till minimize jlarticle migntioa. 
Afler Ihe s;lmple h3!> been mo .. nttd. an ela~td lime \,f 3pproJ.imalely Silty minutes 
i~ netdc:d bcfc.re Iht sample i!' re:ady f\'r e\·:llultion. 
(\'mbine Ihe dimelh~ I phlh:1la:e :and dielhyl (lUlale in a \1ne 10 one ratio by volume 
and pClur inlo a Whe:llon h:ll~m ~'ul::. .",-cd :lr('lroximatcl~' O.O~ (~ O.OO~) grams 
"r new membrane filler per milliliter (lf ~\'Iulil'n 10 reach Ihe necessary \·iscosity. 1M 
mi:tlure mu!-t be ~Iirred periodically unril Ihe filter~ ha\'e dis~lved and a homogeneous 
mixture is formed. The norm:a, !'hclf life of Iil< mountin~ solulion is about three 
m(lnth~. Twenty millililers of mounling S(liulion will prepare approximalely 300 
sampl~. 

8.2.2 Sample M(lunling 

Cleanliness is impClrt:lnl! A dirty worL:ing :lrea may result in sample contamiaatioa 
and erroneous' count!'. The f\lllowing sleps ~hould be followed when mounling a sample. 

I. Cle:!n Ihe slid~ and CO\'er slips wilh lens tissue. Lay each slide uown OQ I c1c:an 
surface with Ihe frosted end up. It i!' :l good practice to rest one edge ol the 
CO\'(r slip on the ~Iil!e and the other edge' on the wor'-ing surface. By doiD& this. 
you kccp Ihe both.'m surface (.he one ... hich ConI acts the filter} from becomiD& 
contaminalcO. 

., Wipe all Ihe m(lunling 1(l()1~ clean wilh It'n!i lisl>ue and pl<lce them on a clan surfa« 
buch a~ Icn~ li~sud. All lool!> ~huulo ~ wiped clean rri~'r 10 m(l~nting eacb sampk.. 

3. U~ing the' ~I:t~~ rod surplicJ ..,..ilh the Whc:JIlJn hall-3m OOttle. apply a drop 01 
muunl:n~ S~Iluliun (\nto the ccnler ~'f the slide. It may be nec~ry to adjust the 
4u:lnllly of ~Iluli~ln S4.1 Ih:1I a(tl:f Ihe c"lVer !\:ip has been .placed 00 tOl;. the 1Olu-­
lion eucnU!i onl} ,h[!hlly hcy~'nJ I~.· lilt(r tx1unoary. I( th~ quantit), is greatCf t.h&a 
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4. Usia, Jnother glass rod. spread the m~unting mcdia into ;& triangular shape. The 
size of this triangle ihoulJ coincide with the dimensi~n of the filter w('d,e. 

S. Separate th : liddle and bottom s ... ·:tions at the tidJ monitor case to expose the 
filter. Cut a triangular wedge from the Center to the edge of the filtcr using the 
scalpel. The size ~f the wedge shouJd approximate one-eighth of the filter surface. 
The filter can be very Carefully remo\cd from the cassette for cutting. but this 
should cnly be done with great care. 

6. Grasp the filter wedge with the tweezers on the perimetcr of the filter which was 
clamped between the monitor case sections. Do not touch the filter with your 
6ngen. Place the wedge, sample side up. upon the mounting mcdium. 

1. Pick up a clean cover slip with tweezers and carefully place it on the filter wedge. 
Once this contaCI has been made. do ao( rqJOSition .he conr slip. 

8. Label the slide with the ~mple number and current date before proceedin, to the 
nexI filter. On the' bott~m (b3Cltsidc) of the slide. trace the perim~:er of Ihe filter 
wedge with a felt tip marking pen. This will enable the counter. alter the filter 
has becomc transparent. 1.0 suy within the tiller perimeter when counting. 

9. The san:ple should become transparent within 6fleen minutes. If the filter appears 
cloudy, :t may be necessary 10 press very lightly on the coyer slip. This is rarely 
necessary: however. counling should nO( be statted until an hour alter the mount­
in,. This allows thc micrcxcopic: texture of Ihe filter to become invisible to micro­
scope vi::wins. 

10. Discard the's.ample mo.:nt after Iwo days if it has nO( been counted. Crystals 
appcarin~ similar 10 asbest~ fibers may begin to grow at the mounting media 'air 
inlcrfacci. They seld"m prescnt any problems if the slide is eJCamined before two 
days. In any case. it:l)' a ... ·ay from the "Iter's edges when counting and sizing. 

Coatiac of Fibers 

,.).1 Place the sl'de on the mechanical ~tagc "f the microscope and position the center of 
the wedge under the oojc=cti\'e lens and focus upon Ihe sample. Start counting from 
one el'd of rhe ... ·ed~e and pr~gress along a radial line 10 the other end (counl in 
either direction from perimeter to ... ·edge tip). Random fields are selected. without 
looking into lhe eyepic=ces. by slightl!' advancing the slide in one direction with the 
mechanical stage .:ontrol. 

1.3.2 It is csscntbl tu continuallY scan over a range of focal planes (generally the' upper 
10 to I S micrometers of the filter surface) with the fine focus control d~ring each 
field count. This is especially nccessary for asbestos fiben due to their impaction 
into the filler malrix. 

!.3.) On maS{ airborne s:lmplo. asbestos fit:er'i will gener:llly ha .. e tiber diameters leu than 
one micrometer. Therefore. il is n(,:ccs~ry to l<?Ok arefully for faint fiber images.. 

1.3.4- Regularly check phase ring Jli,nmenl. 
1.l.S When an agglomerate I ' LSS of nuteriill) coven a significant portion ~( the field of 

view (approx I 6 or grcater) reject the field and select o&nO(her. (Do nO( include 
it in lhe number of "elds countcd.) Howcver. repoll the fact as it may have meaning 
00 other data c~lIC\.:til\n . 

1.3.6 Bundles of riben ;Ire ':Cluntcd a~ l'oe fiber unlc:u both ends ~f the fiber can ~ 
cle:uly rc:sol·;ed. 

S.3.7 Count only fit~n wllh a length tu width r.ltio grcater than or cqu31 to 3: I. 
S.).8 Count llnly rlbc~s ·~re::'l.:r th:ln 5 r.licrometen in length. (Be as 3Ccur.lIc a! ~sible 

in acccptin~ riben ocar !his l:n,,1h.1 ~fcasure curved tiben 310n, the curve 10 nli· 
mate the to(:.l1 h:n~th . 
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R.3.9 Count a~ m3n} neJo.h :as n~cC"S.Ury lu ~ld,1 ;1 t,'lal .:,.unl ,'1 .11 (.-;1,1 IOU ri~rs. Ex­
ccptions. ~) Cl'unl at Ic,."t :!(l tkl..h CH'n IC ~llil ,"",'ullI 1I"'fe Ih.," II III hl-..·r .... 10.1 III stop 
at 100 ne/ds even iC you havcn't n:a.:h,·J ilK) ti~r, 

R.3 . ((I Fur fibcr~ lh..lt croslo eithcr onc or two .. iJ .. "lI oC 111\: ,:,'unlln~ th:IJ. Ihl: C"IIC'wing pra­
ccdur.: i, UloCU tll untain :1 represenl:ui\·c count. 
COUNT any tihl:r grcatcr than ~ micromcter!' in length. that he~ l."OIircJy within the 
counting arC:.l. COUNT as "1/1 fihl:r" an~ fiber .... Ith only llnc.' .:nJ Iyin!; ..... ithin the 
counting area. DO NOT COUNT any fiber crossing any tWl' side!>. 
Rej~t and do not count all other fibers. Rd.:r 10 figur.:s S throu~h I O. ~ole thaI L'Ie 
fibers in Figures S Ihrough 1 0 ar~ aoC rcprcnnt.tive o( Ihe appearance of mOSI u­
bestos fibers. Mosl fibers have a very (aint image. 

9. CalibrariOti and Staadan1s 

·9.1 Samplia& Traia C.ribracioa 
The accurate calibration of the: S4.1mpling pump i~ .:~sential to the correct c3lculation of the 
air volume sampled. The (r.:qucnq o( c:1libr:lIil.lu i .. \JcJ";"nJcn: l'n the u~e. care:. and hand­
ling 10 which the pump is subjected. Pumps musl he rCl!alibrated i( th~y have JUSt been 
repaired, misused. or received from the manufactur.:r. I( the: pump receh.:s hard usage. more 
frequent calibration may be nece:ssary. Ordinarily. pum~ "houlJ he c3librated in the labora­
tory both before they arc used in the field and after they ha\e heen used t'.' c"lIect a large 
number o( field $3mples. 
The accuracy of calibration is dependent upon the: Iype: llC in!'lru:-1e.'nt u~c:d as a rderence. 
The choice o( a calibration instrument will Jepe:nd lar~dy l'n .... here the.' calibr:uil'n is per­
Conne(t For laboratory testing. a I-liter buret u~c:d as a soap bubble It,' .... meter or ..... et-Iest 
meter is rc:commend .. -d. Other !,tandard calibr;ating inlotruments. 'uch 3l' a ~pirl'meter. Mar­
riott's bottle. or dry gas meter can be used. The: calibrati"n ~hould t>e ~,( !-ufficient preci~iOQ 
that the 95t;( clllltidencc limits on the: now r:1Ie Olrl! .= lOt":( (9~'i (I( the How rates will 
(all within := 10'« or th~ c31ibrOllcd valucl. 
Instructions ror calibrat~on with the soap bubble fio~ meIer (;lila".. The: samplin;: train used 
(pump. hose. tiller cassette) in the pump c:lIibr:uilln !'hould be It.e loa me 3S th~ one u~ in 
Ihe field. 

9.1.1 Check the voltage of Ihe pump battery wilh a voltmeter both ..... ith the pump oft ~ 
while it is operating to assure adequate \·oltage for calibration. If necessary. cbaree 
the battery to manufacturer's speci fical ions. 

9.1.2 Fill • beaker with 10 ml of soap solution. 

9. 1.3 Connect the filter cusette inlet to the top of the buret with a length o( hosc. 

9.1.4 Tum the pump on aad moisten the iMide o( the soap bubble meter by immersinc the 
open end o( the buret into the soap solution and drawing bubbles up the inside o( the 
buret. Perform this task until the bubhh:'S arc able to travel the enlire length o( tt-e 
buret without breaking. 

9. J.S Adjust the: pump rotameter to pr\)vidl! a no"" between I.~ I~l 2.S Ipm. 

9.1.6 Wilh :1 water m:.nometer. ched. that !h·c prcs~urc drup lC'rlXS Ihe til!-:f is less tha.D 
I J inches \)( waler (about I inch of mercury). 

9.1. 7 !itan:1 soap hubble up the buret and r.ll.·asure the lime it t:l!.;I.'S (,.r Ihe bubble to tnvd 
a minimum vulume uC I liter. 

9.1.8 Repeal the pnlCcOure in 9.1.7 at least Ihree tim~.,.. :lH'ral;c t~.: re~ults • .lnd calcuUlC 
the: calibrated nuw rate by Jiviuin~ the \oluml! tra\deJ h~ Ihe M,ap bubble by the 
ci.,~d time. If Ihc range betW(c:\ th.: hi~hot and Il'".c:-t oC the three now ratcs i5 
gre:ater than .. bout lI.13 Ipm. (nen lh~ calihr:ui~'n sr"uld be re~ated since it is likdy 
Ihat thl.· prC\:i .. iun is nUC aJ~u;lte. • 



_.9 Datl required (or the calibration include." the \"IUOle m.:asurcd. elapsed time pres~ur(' 
drop. air tcmperature. a(m~ph~ric pr.:s:-ure (or d.:\:ui,,'nl. (lump se."rial numl'er. date. 
and name o( pers(n p~r(orming the c:llil1ration. 

~*-1.l0 Correction~ to the ftow rate (lIr purn".. ~'ith rl\(am~(er~ may be nec.:\sary i( the pres­
~r."" 

. sure (clcvatiun) ur h:mper'llur~ whcr~ the ~rnpl~ are cClllccted (a':lual fto~' rate) 
differs signilicanrly (rom that wherc the: 4l:tlihrati,ln was performed (indicated fto~' rate). 
Actual ftow rates at time (I( Qrnpling nlay he calcul:lled (or a linear ~cale rotameter by 
using the (ollowing c.orrc:ctiun formula: 

O 0 ~ 
Peal T Kt .. ~1 

""lUI = .""icacH P • T .... "'~ c~ 

where both pressure (P) ~d temperature (T) are in absulute units such as: 

psia = psig + 14.7 
dcC Rankin = deg Fahrenheit + 460 
deg Kelvin = deg Celsius + 273 

tf'.Mkroscope Setup 
'''~l Ponon Reticle and the Cuunting fi~ld 

The asbestos fiber clJunt prlXNure consi~ts of cumparing fiber length to the diam­
cten o( calibrated circles u( a Punon' rcticle. :,md counting all fibers greater than 
S 'n'crometerl in length Iyintl within a given clJunting field area. The POrl"n reticle 
is a gl3~s plate inscri~d with a ~eri, .. IJ( .:ircl\.~ and rectangles. The left hal( ",( tn~ 

reticle is divided into six rectangh:s cunstituting the counting field. The countiM rield 
is illustr;ued in Figures 5 thrlJugh 10 . . ,.22 PfaCt;,lcnt in Eyepiece: 
The Ponon reticle is pl.a.:cd in~idc the H:Jy~enian ~yc:pi\.~e where it rests on :he field­
limiting diaphragm. H other typc5 o( e)·cpi\."CI.'S an: used. it may be: n~C'saty t(l ansect 
a counting c"lIar rlJr retaining the retid~. The reticle should alwa)'s be hpt clean.· 
since din on the reticle is in (ocus and cuuld .:",mplicate the counting a'ld sizing 
prlJCcss. 

:'~3 Stage Micrometer 
The Purton retic!&: cannot he U~N (0( ':Cluntang until it halt been properly calibrared 
with a stage micrometer. Must stage micf(lmetc:r \Cales :u'e approximately two 
millimcterl long and are divided into uniB of l\ne-hundrcdth or a millimeter. (ten 
micrometerl). 

U4 Microscope Adjustment 
When adjusting thl! mi~rl>\Cupc. ((lIlIJW the: manufacturer's instructions while d)'<crvinll 
the (ollowing guidelines. 

I. The light source image m!1.'it be in (oc~ and. centcred on the condenser I:':S or 
annular diaphragm. 

2. "nc particulate material tu be: eJt:lminl!J mu.,t be in (ocus. 

l. The illuminator field iri,. mUltt bI! in (oa:u. ... centcrro IJn t"le sample. lnd opened only 
to the point ""he:e the lidd or ":.:,,.; i, illuminatl!d. 

4. The phU(' rings (annular diaphragm :mJ i>h:J.Se-~hlhing element~) m~t be .:on­
centric. 

t.2.S Pocton Reticle CJlibratiun Pn'Crourc 
Exh eyepiccc:-objecthe-r.:tldc combinatil'n .. 'n the microscope must be calibrated. 
ShlJuld any or the three be changed (di~as~mbly. replxement, zoom adju~ment. etc.), 
the combinati,)n must be rcc:llitlr:lted. C .1Iihf3tion may change i( interpupillary di,-
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10. CIIkuJ.no. 

tance i~ changeJ. F,'r rh'~·r I:.II1I'r:ltl\.n. tho: (,.I1..,,, ... n, ('I")I,'.:Jllr ... :-h,'uIJ hl." (,"IU'ItOIt 
clu~ely. 

Wilh a IIIX uhjo:cti\c: in plac&:. ('IIOIcc: the )taie nlicrumeter on the mcc:hJnicIl 
~tal:~', (,'u, thl! mil"OI~'ll!r ""'.II&:, ;10" ,,',,'n":r tho: ima~ ... , l'han~c tl' the "U-4SX objec. 
tiv .... tOJ .Idju .. t the liN nlilliOlctl.·r M:ale ,Ii\'i .. i"n hi C:'lin~IJI! ",jth the left buumJuy 01 
thl! JI"n •• " rn·t;lnGI.... Ml.'a .. ur..: till' "i .. t;';~1.' hl."tw,,· ... n tit ... lett au" extreme ri ~ht bound. 
arie) of thc J'urt"n rt:ctaa~k. c..tilllalin, all} ('\'rti,'n "f thl! tin:" Ji\Oi~iun. This meu­
urement repr~ents 100 L unib. The rectangle i~ I UO L unib on the short vertical 
dimen~ion. The caJcul:l tcd "L" i ... in:,ened intu the ("lrmula 0 = L(2~)": where "W 
is the circle number (indicated on thl! wicl.:) anJ ·'0- is the circle diameter. Since 
the circle diOlmcters \'ary lo£arithmically. every other circle doubles in diameter. For 
example. circle number thr"'l! is twice the "i"nlc.:lcr 01 number ulle; number (our is twice 
the diameter uf number '''Ii''. WhC'n the circle ~iles ha,'c ~en determined, the COUDl­

in, field area which clJn~i~ts uf the left ~i~ small.:r rcctan&les can t'C calculated frocu 
the relation 10.000 L-:. This e(lmplet~ the reticle ealibf)tion (l.,r this specific: objcc­
tive-cyepicc:e-retiele e,lmbination. 

Example for Pan on Reticle 

The following calibration "'oas ut"iuined for a pair of lOX Huyseni:lO eyepieces and • 
43X obj«tive: 

200 L = 0.148 mm = 148 michlm-:lers 

100 L = 0.074 mm = 1~ mi ... r(lmete~ 

One L-unit = 0.14 mierometl!n 

Thus Circle #1 h::ls a di:lmcter 0 = L(~')I : = 0.741~1)1 -; = (}.74 (1.414) = I.OS 
mieromcten. 
Then our circle di:lmcter cJlibration l:lbk looks tile: 

Diameter Ilf ("ir.:!.' III = 1,05 micr,'mt:ter~ 
II! = 1.4R 
III = 1.M 
i/4 = ~.90 
liS = 4.19 
16 = S.9! 

Field OIre3 = (10.000) IL:) = (100 Ll (100 L) = (0.01") (0.0"}4) - 0.OOS5 
mm= 

Thus fibers with a length ,reatl!r than a Ji~tance hJlCway between the diOlmctcn 01. 
the IS and 116 circles would he counted. 

I( a Patlenon Globe and Circle reticle is used. a different calculation procedure • 
required. The circle diamet~r.; are rdated J.~ follows. The 1125 circle diOimetcr • 
(0.1) (r.:tidc: length). 

The circle di:'lmetc~ arc (lr~'I"lrtil\f\al hI the r..ltio of their num~~. Thus the I1JJ 
circle diameter is C!O ::!~I ,t( 0.)( tim .. .,. the 112~ circle Ji:.mcler. 

10.1 The 3V<r.lge :.irb'lrn.: ::I~b.."'h~ Ii~r cWlI: ':nlrati,'n c..liOlat .. -J by the lilter s::Imple may be 
calculOited from the foll~l ..... in~ (,'rmula: 

AC = J'FB Fl.) - (BFB B_FLlJ (ECAl 
110(0) tfRllTI tMFA' 

I 
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where: 

AC = Airwrne tiber &:~'n':~'nl(:Jtlun in ltibcr~ > S ."m' cmA
• 

BFa = Tcc:sl nun'~r ur :" " &:~lun,,:J ill Ih.: BH. tidJ~ ,,( Ihe hl:Jnk. l'r cl'nlrul tillers 
in tibcr~ > ~ I·an. 

8FL = "~llal number uf rid.l" ':,'unh:J "n th~' Ilbnk ,Ir .:,.ntrol filters. 
ECA = Eff .. 'Cthe .::.:!lIe.:ting area "f filler ("~~ 10m: (w a .n·mm niter with eff~cti\( di· 

Jmet.:r u( 33 mm).· 
= Pump fluw r.ue in lice:TS min (Ipml. FR 

FB 
FL 

= T utal numt\Cr ',( fi~rs cuunted in the Fl fields in fit\Cn > S ~.m. 

= T .llal numl'l:r ,,( fiddli counted "n Ihe filter. 
'!v1FA 
T 

= Microscope Cllunt field area in mm:: (~e:nerally O.OUl to 0.006). 
= ~mple c(lll«tion time: in nlinut~. 

JO.2 Recount criteria. It is "'cry desirable (or a cuunte:r til c(lnduct a "blind recount" (or about 
I in e\'cry 10 filter wedges bliJc,,) ':llunteJ. AlternJti\d)'. a .... 'C"nJ counler could perform 
the blind rCCllunt. In tr .. inin~ !oe:sloi,ms (or n,,,,icc c,lunlCN, the: trainee should .:onJuct a blind 
recount (or filter weJges ,:,'unh:d by an e~~riene:e:d. proficient counler. In all cases. , we will 
obs.cf\·e diPerenccs bel\\.:cn Ih.: first and ~'C,'nJ Cllunts ,I( the same filter wedge. Most of 
these Ji ffere:ne~ will t-c: due: hI ch:snce alone, th.lt ilO. \Jue to the random \ariability (predsion) 
o( (he count me:th"..J. St:ltlllti.:al re:cuunt l:'rite:ria e:nattle us tll decide whether llbser\'ed dif· 
(erences can re:aS4lnabl) ~ c\rbinc\J due tu .:han.:e: :dunc or arc probJbl)" due to s)'stematic 
ditfer.:nees betlo\een ':~unteh •• r mil.r.JSCl'ro ,I( \Jue to some other bi:l .. ing ("ctor. 
The ioJlloJwi:lg recount criten,'n i .. (,'r a p:lir .,(.:"unts thilt cstimate Slll:le a irborne fiber con·' 
centrati.:!n (AC) in ribers ':01'. The criteriun is ~i\cn :It the: t)pc·r error Ic:,,·el. That is. 
there is a 5 % mouimum ri)L:. that Io\C .... ill rej.:.:t a p:lir ll( Cllunts (I.Ir the re:ason lh;lt \lne 
might t'C bi:ased. ~hl!n Ihl! br~1! o~rvcJ Jitf.:rl:'n';l! is rl.·ally Jue 10 chance. 
R;:ject ;a pai~ uf Cllun", ~'\::JU~ ,In.: might h< bi.bl!u if: 

1-\(".: - A(",) e,c~J~ ::! .77(.-\(")(CV.· II ) 

where: " 

AC, = 101o\.:r l.')tim:Jlt:\J .lirt-.,rn.: ti~r clln':enlr.ltion 
AC;: = higher ~')timatcd air!>...rne fiber cllllcentr:ati In 

AC = a .. erage tI( Ihe two :airborne cllncenlratilJn ~'StiRlato 
CV t· .. = .1\ era!:c CV (,'r the Iwo cl.'nccntratiun l.'Stimatcs which arc I function o( the t()(:ll 

tihcr cIJunt (FB, in I!a.:h c.l..~e. Us.: Ihe rdalion in Scclion ~ or Figure J. 

For :a pair uf c\'unts .'n Ihe s .. unc fil":r. reject Ihe pair ttl.'Cau'4! une mi1:ht he biased if: 

IFI:l~ - FB.' ClCe:I!Js ::! .77IFBI(CV;;:) 

wher.:: 

FB, = lu ... ;.:r ti~r ~'\'unl .'11 Ihe lil"'r «(ulal lillen.' 
FB;: hi~.:r li"'r !:,,'uIII ,'n Ihe liller lIul:1I tiller" 

FB = :\\.:::a!:!e: ,.( Ih.: 1"-,' 1,.1;11 lit-.:r c,'"n(, 

CV~ ..: CV . f,.( Ih~' ",Iue FU t' .... · Ihe: rd.lli,·n in ~':Ii.'n ~ I.r Fi!:ure l . 

11.1 L~n.:h. J I{ to;. . J to;.r. ,,, •• ,,;·.r . . 1,,,1" A. 1..: .. 1.-1. "\'.IliJ.t~ ,.( Ihe P,·i'~'n Di)lrit>ulion in 
Du,1 C:"ullliq;". 1I1I1,.,"",h~·.1 

11.2 WciJn,·r. 1< . :1. ... ·.1 II t- .\\.~ . "1'I11,t F.\I .... u ! \· I ! \ \,I'C~" .... Il r,"':I.'S,.in,," . fr:tn,.I,·tillns o( the 
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11.10 Commenls of the J~'hns-MaO\'ilk CO'P"r.ltion wilh Rc,;pcct to Ihe Notice of Pro~ Rule­
O1aL:intz' Occu~':~(iunal El~~url! to Ad><:!-h~. Fed!!ral Rel-ister. OctoNr 9. 1975. Submilted 
tll the: public rC1:ord 011 th.: U. S. D.:ranm~nt ur Lal>\'r. Occupalional SafelY and Health ~ 
ministrali('n. April 197ft. 

11.1 J Leidcl. N. A .. S. G. Bay~', R. D. Zum"';.IJ~. "nd ~. A. Bu~h. l.!SPHS NIOSH MernbuM 
filler Mclh~1d fllr E~"lu.lIi"1! Airtx'·n~ A~tx~I",:, fibers. to he: rublished by NIOSH in 1971. 

11.12 I'eetlham. G. :·L The PI.'niell u~c of ~h.: Mi.:rl.~"pc. Charles C. Thom~ Pu~~ 
Coapor .. :.)n. Springfidll. JJ::n~\!s. 19~!S. 

I J.I J C1ari;. G. L.. The En~~.:.;"pcdia "r Mi':I~CL\P~·. Rh.:;nhl\h.l Publishing Corporatioo, New 
Y ur". 1961. 

; : .1-1 McCrllnc, \\', C. "nJ J G. D.:lly. r. TI • .: Panicle Atlas. Edition Two. Ann .' roor ::':iCDOl: 
Publisher... Inc Ann .-\r~'~. Michif!an. 19H, 
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LISf OF FIGURES 
(5 lbrouch J 0) 

fiGURE 5. DO NOT COUNT. Fiber crosses top and bottom sides. 

FlGURE '" COUNT. One fiber. 

FlGVR.E 1. COUNT. One-half tiber. Fiber cr056CS lett side and oae end lies within 00\mt .,... 

FlGURE I- COUNT. One-balf fiber. fiber crosses bottom side and oae' end lica within ~ 
&reL 

FlGURE 9. DO NOT COUNT. Fiber Cf'OS!;C'S ' .... ·0 ~Ides. 

FlGL'RE 10. DO NOT COUNT. Fiber CfO:i.SCS two sides (bonom left cocnc:t). 
COUNT. One-halt fiber. Fiber 'fOS~ bocrom side aDd ODe end rica within CGUDt ... 
COUNT. One fiber (lop ridlt corner). 
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FIBERS 

rEllO): 7400 
ISSl£D: 211 S/8oC 

AEVlSlaC 11: 511SIBS 

~: 0.5 ubestos (ibe~ (> 5 ~ long)/Ill PRftRT1ES: lOUd. 
"IOSH: 0.1 ubestos (/Ill [1]: 3 glus flben (>10 ~ x <3.5 ~1It. [2] fibrous 
I£GIH: 0.2 aocidoliu: O.S ...niu: 2 cnrysotl1 • ..-.d other ·ubestos. flit. 

.-

S'flOrmS: ~tos (.ainolite [CAS ,,3168-00-8]. gNMt'h. (.->sIte) [CAS 1121n-13-S]. 
M\ tJq)hy 11 i te [CAS , 17068-18-91. c:hrysot He [CAS ,,200 1-29-5]. croci do 1 h. 
[CAS "2001-2S-t1. trao1ite [CAS .,4561-13-6]); (lbrous g1~. 

s.YIPlER: FILTER 
(0.8 to 1.2 ~ c::e llulose e-st.er 
...oc-.ne. zs.-.. dl..et.er; 
(oI1-w~ aswtu) 

Fl.{W RATE*: ~ 0.5 l/lIln (see Step 5) 

Wl-lWf*: .tOO L • 0.1 flbe(-1It. 
~: 2000 L 

*ldjust for 100 to 1300 fl~ (step 5) 

SHlPI'ElfT: rout i,. 

SNf'tE STABILITY: ~1. 

FIELD 8l.NC.S: lOS (~2) ~ ~1e-s 

RANGE STU) lED: eo to 100 f I ben (X)UOted 

BIAS: EV~TICJC ' CF IETKXl 

OVERAll PRECISION (y: 0.115 to 0.13 
(A ~les) [3] 

!HW.YTE: (lbers ~1 c:cunt) 

! SNPl£ PREPMATIOIf: ~trl4\Cet In _thod 

!a:unu.. RUl£S: Set A (PCCM 239 [3.4]) or Set 8 
(Io1t fled CRS [5]) 

!~lPP£JCT: 1. posttt_ pN.se-contrut .tCr'OSalpe 

2. Wilton lechtt grltta.el. (100 \II 
ft.,d dl~): A Rules use 
~; I ~les use T)Ipe '-24 

3. ~Ift te-st sll~ O~) 

! CALlBAA nCJC: ptw;e-sh I ft dtt.ect Ion ,,-' t 4IIbort 
3 dItgi ees (ll 

!RANCiE: 100 to 1300 (I~ (l1ter IrM (6] . 
! -
!ESTlMTED lOO: 1 fl~ (llter lre.l 

!PRECISION: 0.10 to 0.12 (A ~les) [3] 

N>PlICABILITY: The lIIOf1cioq r~ is 0.02 flbe1-ht. (192'O-l lir ~1.) to 1.25 fl~ (4OO-l 
.. i,. ~ Ie) • nw.thad II i ves ~ I ndex of .. I r1:loc'1w .asbestos fibers but ray be uad 
f~ other .. t.eri .. 1s such IS flbl"'OYs glus by inwrtinojl suiUbl. p.ar~ Into u. counting 
ru 1 n. The.thad does not dl f (erent i.ate between .. sbHtos ~ other fl bers. ~t.os (Iben 
le-ss tNn Cl. 0.25 }!II dt.-elet' wi 11 not be detected by this _thod [1]. 
~: Any other ,,'roome fiber 8'1 int.erfef"'e since .11 p.u-tic1H ..etlng the counting 
criteri • .are COW\t.ed. Owln-1llce p.artlc1es Ny ~ flb~. HIii' lewIs of noo-flb~ ~t 
p.artic1e-s -"'1 cbs.oJre fl~ in the field of view .and tnc:re..w ~ detection li.it . 

. OllER 1E1lmS: This.thad Intn:xlJces ~ (0(" illl(.>f"O'o'ed sensitivity ~ ~Ibi" t1. 
It .1so rep1~ P&CM 239 [3.4] .and l'ethod 1400 (dated 2115184). 

SlI~ 7400-1 
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FIBERS 

REAC(HTS: 

1. Acetone. * 
2. Tri.atln .(gl~l triAaute). 

re.ageftt V~. 

fI£1l«X): 1400 

~IPf£HT: 

1. SMlpler: field lIIOtIitor. zs....-. three-piece c..uwtt.e 
iii i th so..... ex t.ens i on cow 1 wi th c:e 11 u lose ester 
filter. 0.8- to 1.2-~ pore si~ ~ ~c:~ pad. 
ICTE1: ANlyze ~ut\ve fttters fOf' fibet" 

NcXground before use ~ disc.&nf the filter 
lot if ~ th.In 5 fibers/IOO fields .re found. 

NJTE 2: Nt eleetric.&lty conciIc:tive extension cowl is 
n:-ca:., ded to I"e<1Ia! e 1 eetros utI c: ef feet s on 
fibe,. ~l 1"9. . 

MlTE 3: Extension cowl not required fOf' .f"M Of' ..,ient 
"I,. ~1t"9. 

2. Pwson.ll Wllpl i"9 ~. ~.5 U.\n (see step 5 fOf' flow 
,..u). wIth flexible connecting hCi"9. 

3. ,n C1"OSalpe. pos It I we pM w c:ont,..as t. wI th green or blue 
f tt ter. 8 to lOX eyep \ ece. And 40 to 45X phase 
obj«tlwe (toul .agniflCltlon Cl. 400X): l'U!Ie,.ieal 
~re. 0.65 to 0.75. 

4. SlldH. glus. s\"91e-frosted. pre-c16lned. 2S x 15 _. 
S. Cowf" sl IPS. 22 x 22 _ •. No. 1-112. unless othenlise 

specifIed by .Icrosc:ope NnUf.c:tul"'et'. 
6. ~ or 1\&" polish. 
1. "'He. ItO sur-v\ClI steel. eurved bl~. 
8. T\oIIMmt"'S. 
9. F1HJc, QJth-t)pe. Insul.ted neck. 2SO- to 5()()...al (..,tth 

sIng le-ho 1 ed nbber stopper And elbow-joi nted gl.ass 
hCi"9. 16 to 22 a. long). 

10. ~l.u. sp.Irlc-free. st\rr\"9 t~; he.lting Nntle: or 
Inf,.ar.d l.-p .nd -.gnetlc stIrrer. 

11. "'croplpets. S-"l. 
12. """Ueul •• Wllt.on-aed:ett t:tPe with lOO-~ di.meter 

clrcul.,. fIeld .t the specl-en pl.ne (.reA • 
0.00785.r) (T)pe ~ for A Rules; T)'Pe G-24 for 8 
Ruin). Ay.lbbl. frOll PTR ~tla ltd., 145 Nevton 
St,....t. WllthM. M 021~ (Telephone [617] 891~). 
t«lTE: The gr.& t I OJ 1 e h OIS taII-4Mde for 6Kh III Cros.cx:lpe. 

Specify disc dl.-neter needed to fit euctly the 
ocul.,. of the .1c1"'OSCClpe ~ the d'~t.er (I:m) of 
the drcut.,. counUng "rea (see step 12). 

13. HS£/W'L phas.e cootrut t.e-st slide. ft&rlc 11. Av.aibble 
(rOIl PTR ~t Ics ltd. 

14. T.I~. ocul.,. ptwse-dng oented"9. 
15. SUge .icrometer (O.Ol~ dlyisions). 
16. Alu.inu. foIl. 

SPECIAl PRfClm I(»(s : Acetorw I s ~ ..: tr"'ell'le 1 Y ft dIItMb 1 eli QU i d ~nd precau t Ions /iUS t be Wen 
not to ignite it. HINting of ~t..oM ~st be 000e in • ventilA~ l~.tory fUM hood usIng • 
fl...e less. sp.arlc -f ree hN t source. 

o 
I 
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PE: 1tOJ: 7400 FIBfRS 

s.Nf>lIHC: 
1. c&1ibr.te Hen pet"'SONl ~1i~ pulp "ittl • repres.eotAtiw WlPlet' In Une [3]. 
2. fut.en the ~1et' to the ~~r's lApel u close u possible to the MOC'icao's 8CIUth. 
~ t~ top CO¥ef" fro. t~ end of t~ c::owl eJ(~Ion (cpen f~) .nd orient (.ce down. 
Wr~ the joint bebleen the extender ~ aJnitor body lIIith shrink Upe to prevent .ir lHJcs. 

3. Wr~ the-assette tightly in .h.i~ (oil being sure not to obdNCt .IrllOllf into the ~ 
end. 

II)TE: This step Is not necHs.lry if ~ ~lectrlally ~Iw COIl is used. 
4. W-it .t le.ast two field bl..nks (or 1'" of the toUl s.lIIples. ""I~ Is grNter) fOt" 

..ch set of s.lIIp 1 es. . ~ the aps (I"'CII the fi el d b 1.we assetLH .nd store t~ ups Md 
c.usetUs in • cle..n .re.& (b.ag or box) Q,rlng the s..pUng period. Repl~ the aps In the 
c.uwt Us Wlen s.lIIp 1 lng's CCIIp 1 eted •. 

5. s-ple .t 0.5 lAIin Ot" grMUr [8]. Adjust s..pHng flOllf r.te. Q (lAIln). Ind ti_. t 
~in). to pc-Ocb:e • fiber density. E (f'bershr). of 100 to 1300 flbenhr 
[3.95-10· to 5-105 fibers per 2S-4. fil tee"' 1II't.h effectl" collection uea <.\:-
J85 .r)] for opt 1_ counting precision (step 22). 00 not exCMd 1 .g toUl 41st 
lo.ding an the filter. T~ v.ri~les ue rel.ted to the .alan lewl (one.bllf the 
current st..and&rd). L (fibers/Ill). of . the fibrous ~l being s..pled by: 

t. <AcHE) • 
(Q)(L) 10· 

..::m:: A s.lII91 ing flOllf r.te of 1 to .. U.in for 8 hrs Is ~I.t.e In non-4lsty 
.~ ccnUining a. 0.1 fiberllll. Dusty .~u ~Ire SlN11et" s.lIIple 
~l~: ..oient. cle..n .~ require lArget' .Ir ~lH for opt i_ ccuntlng 
pnclsion. 

6. Raute the fI e 1 d lUI I tor .t the end of ~ ltng. rep l.ce the p lASt I c top COMf" Ind SIN 11 
end UPS. ~ store the aJni tor. . 

1. Ship the SM91es. sti 11 w~ In .. l&ainu. foil. In. rigid contAiner lIIith su(flctent 
~Ing aaterl.l to prevent jostling or ~. 
II)TE: Do not use polyst)'T'eM fa. In the shipping ccnulner becM.lse electrostAtic (()C"Q'S 

"Y c:..IoI.lW f i bc1" loss ( I"'CII the s.lIIp 1 et" (11 ter • 

SNf>LE ~TICJf: 
II:>T£: The ~ ject I s to proc:lIot SMIIp 1 H lIIi t.h • w:xrth (non-v A I ny) b.lckground In.. ..cSh. wi th • 

re( r.ct I \Ie I ndillt equ..a 1 to or 1 H S tNn 1. 46 • The _thad bel 0IIf co 11 ~ the f n t.et' for 
... s lao focus I ng .nd proci.Ices penwnent ~ts Iih I ch .,.. us.fu 1 fOt" qu.a U ty cantro 1 Md 
inter 1~ ... tory CXlII'po&rl son. Other 8CIUnt i ng teeM lQUH ~t I ng the .oove crl ted ... y 
.lso be used (e.g .• the ~nwnent fleld .:JUnt'~ techn'que used In NCNt 239 [1.3.4]). 

8. Ensure t~t the glus sl Ides ~ covet" sl Ips ue free of <kist .nd flbef"s. . 
9. Pl .. ce 40 to 60 .. of .cetone Into. Cuth-t)pe flulc. Stopper the £1uk with & sl~le-hole 

nbber slq)per through lihidl • glus W:>e ex~ 10 to 12 aI Into the fluk. The portion 
of the glus tube lihich exits the top of the stoppe-r (8 to 10 CJI) is bent doI.nI.lrd In ~ 
.lbow lihich Mlce-s M .t.ngle of 20 to ~ with the horfzonu1. 

10. Pl.ce the fluk on • stirrl~ hotpl.te or Itr.p 'n • he.atlng aantl.. .-at the ~toM 
gr~11y to its boi"~ ~rdu~ (a. sa ee). . 
CAUTION: The ~t.one .,,~ ... st be ~rlte<l In • wntl1.t.ed (~ hood MMy (~ 111 open 

fl....s ~ sp.art sources. A 1 tern.a te heAt' ~ .tt-oos un ~ used, pt"OII I dl ~ no 
~ £1-. OC" sparics U'e ~t. 

11. PbJnt • ~ a.at fraa the s.Mp1e (i 1tet' on • clNn glus slide • 
•. OJt wedges of c... 251. of the filter UN with. cuNed blw stMl s,uf"ilal knife ~I~ 

A rodci~ -etion to pre-.leot t&lring. 

7400-3 
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FIBERS I£TKX): 7400 

b. Pl.c» the ftlt.et" or wedge. cltrt stde ~. on ~ slide. StAttc electrtctq w111 usually 
Rep ~ ftlt.ef" on the sUde unttl tt \s cl .. red. 

c. Hold ~ gl~s s1\de ~i"i the f\1t.er Q. I c::. fraa the glH'S tabe pert ~ the 
..::et.cne vapor t s esGIPt"i fl"Cll the heated flHJc. The ~ vapor st,.... shoul d CMISe 

• c::or.dec.utton spot on the glus s1t~ a. 2 to 3 c::. tn di..ur. ~ the glus slide 
gently tn -the vapor strNL The ftl~ should cle&1' tn 2 to 5 sec. If the ftltef" 
curls. distorts. or Is ot.t.rviw reldlted unusIbl~. the vapor st~ is p~ly not 
stl"On9 enough. Pet-todtally wtpe the outlet pert with ttssw to pnwnt Hquid ~tone 
ddppt ng onto the f\1 t.er. . 

d. Ust"i u.e S-"l .\CTq)tpet. pl-. 3.0 to 3.5 "l trt~t" on the (\1ter. '-'ttly 
leMf" • cleM covet'" s 1t p daIIn onto the f\ 1 t.er At • s 1\ gilt q 1. to reGIc:e the 
possibtltty 0( for.'ng ~les. 
IIJTE: If too 8M'ri bdlb les forti or the ..... t of trt.ott t n b tnsufflctent. ~ CXJ¥eC" 

slip 8)' be<::aIe det.Khed withtn • ff!W hours. If uotSstve trt~t\n I"eM1M tn 
c::ortUc1 with the edge of the nIter under the cover sUP. (\ber .ivrAtion _y 
OCOII" ~t the edgn • 

•• Glw the edge-s 0( the ~ sUp to the glH'S s1tde using • 1~ or noAH polish [9]. 
IOTE: If cl...,.tng b slaw. the sl tde ~ be w.rwed on • hotpl.te (surl..ce ~.ture 50 

-C) for 15 llin to hoist.ft cl..,.\ng. Olunttng My pnx:eed \lIIe<Jt.tely .fter 
cl...,.tng ~ .a.tttng .... CXIIIplried. . 

~TD /IMJ ~TY cama.: 
12. ~1tbr.tton of the Willton-&edc.tt ~tall. to obtA\n • counttng .,.... (0) 100 l'I tn 

dt .. t.er .t the '-9t pI... The dt....ur. de C-). 0( ttw ctrQ.Ilu counttng Area ~ 
ttw d'sc dt-.t.et" IIISt be ~d (ted "'*' ordert ng the gra t \eu 1 •• 
•• Insert ""1 .n' bb ,. iI'"& t tall. 'nt.o the qoep i ece UId focus so th& t the gr At' eu 1. It MS 

&re shIrp MId clMr. 
b. Sri. the.~t.te 'n~tll-"" dtstlnc»~. if ~1tabl •• r.wt the b'noculU' hNd 
~t.nt so tNt the -.gntflatton ,...lns constAnt. 

c • InstAll the ., to & ptw:se ob J«t. t Vie. 

d. pl~. ~ . • 'o-c.ter on the 1Ii~ cbJ«t sUge.nd focus the .t~ on the 
gr'~tAd 1 tM'S. 

•• ft6HUre the MgI1' fled grt d lengtta of the V.tt all., La (~. us t "i ~ slAge 
lIi~ter. 

f. AeIo¥e the vr&ttalle fraa the .t~ &nd -.a.sure tts Ktua1 grtd length, L. c-l. 
This an best be .w:aJIIpltshed by ustng & sUge fitted with vernters. . 

g. c.la11.te the circle di.-tcr. de (l1li). for the Wa1~tt vrAtteul.: 

Exaiol.: If ~. lOB l'I. La - 2.93 - and 0 - 100 ~, then de - 2.71 -. 
h. ~ the f'~ld dt....-ter. 0 (~1. rln9t 100 \011 ! 2 ~ with • s~ 

.t c:rc.-t.et" \4lOO rea t pt 0( the vr&t \ cu 1. f raa the NnU f act.urer • De-teoI i ne ft e 1 d &rM 

<-2>. 
13 ... ,~ ldJust.:nt~. Follaw U. Nf'II.If~·s tnstruct\ons .nd .1so the followtng: 

•• Adjust the ttgllt source for .;.... \ llu.in&t\on krOSS the ft.ld of vtew .t the condeM.er 

\d~. 
JClTE: KOhler \ llua\Nt\on \s prfl"erred, ~ &oa'lt11bl •• 

b. Focus on the pArt \ eu 1& te .. ted. 1 to b. elt.Ml Met. 

C. KAJcw su.... th& t the ft e 1 d 'd s t s t n focus. afI t..ered on the SMI9 1 ~ • ~ open on 1 Y enough 
to fully \ lluain&te the fteld of vlew_ I r---... 
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d. IJs.e the te1e-scope ocu1u ~1 ied by the NOOfKtuI"'ft" to ensure tNt the plwse ri~ 
(~l"r di~r£911 <ind phase-shifting ela.ents) U"e concentric. 

14. Check the ph.4se-shift detection lillit of the .i~ ~iodiC&l1y. 
.... RaIoYe the HSUNPl pf\I.se-cootr.as t tests 11 eM f ~ i ts sh i pp i ng CX)ftU i I'Ief" u.d cente1" i t 

under the phI.se objective. 
b. Bring the b locn of gr"OO\fed lines into foc::us • 

.aTE: The sl ide COMists of sewn sets of grocws (u. 20 groows to Md\ blodc) in 
eMsan.Hng ~ of visibility f~ sets 1 to 1.. :n- "*"'t~ts for ... sbe-stos 
count I ng ue tNt the .i crDSCq)e q>t I cs IalSt ~ h. the gloored liN'S inset 3 
COIpl.tely, .. lthough the'y Ny ~ ~t f ... int. ~ tNt the groowed lines In 
wts , ~ 1 lUSt ~ hwisible. ~ts. Md 5 ant ~ ... t l .. st poartl ... 11y vblbl. 
but NY vuy slightly in visibi 1i ty betMMn .la"OSCq)H. A .ICI"OSCq)e which f ... Us 
to ..t these ~i~ts Ms eit.tW too 1,* or too high ... resolution to be used 
(Of' ube1ot,os counting. 

c. If the i..age CfYlity deterlor ... tes. clN1l the .I~ q>tlcs. If the pnlbl_ . 
ptn I sts. consul t the .ICI"OSCCIpe ..,..f ~. 

15. ~Hty cantrol of flbet" counts. 
... PnIp.ue ~ CXlUI'It ft e 1 d b llJ'11cs ... 1 eng wi tA U. fie 1 d UIIp 1". Alpert the counts on ud\ 

tllri. Cllcul ... te the -.1ft of the field blUlic c:ourrts Md SlbtrACt tAts "1_ fro. Mdt 
~le count before reporting the 1'e'SU1ts. 
IIlTE1: The Identity of u. bl ..... filters should be unIcnown to the counter until &11 

counts tIolve been ~ 1 cUd. 
IClTE 2: If ... field bl_ yields fiber counts grutar tNn 1 flbers/l00 fields, rwport 

possible canUaiMtion of the SoIIple-s. 
b. Perlonl b 11 net recounts by the s.- counter on 1~ 0( fl1 ten c:cunted (s lldl's rel_l..c1 

by ... pet'SCII\ other tNn the coun t.er) • 
16. Use t.he (0 11 owl ng test to eMtenli ne whether ... pol I r 0( CDUftts on the ~ ftl t«' should Oe 

rejected beauw of possible biAS. This sutlstlc esti .. tes the c:cuntlng repe.aUbUhy .at 
the m CX)ftfl~ 1 ..... 1. _Disard the ~le If U. dHfennc. between the tw CXlUI'Its 
uc.eds 2.71 (F)Sr. where F • tMtr. of the two fiber c:cunts And Sr • rel ... t"'. 
sUndud deY I ... tion. wh Ic:h shou 1 d ~ deri ¥ed by ..en 141boc" ... tory bu.ed on historl C& 1 I n-houw 
~u . 
.aTE: If... pol I r of "xlunts Is rejed..ed .as .. rtSU 1t 0( th I s test. rec:oun t the ,...... I n I ng 

~lH In the wt u.d test the ne.f c:cunts .Inst the first counts. Dlsurd ... 11 
rejecUd pol I red coun ts. 

11. Enroll each ne.f counter In .. trdnlng ccurs.e Wilch CXlIIIpolI"H periOl"Mt'lCe of coun~ on & 

v~ri.ty of s.MplH using tMs proc:eQJre. 
NJTE: To en~re good reproducibility .... 11 l.oordorle-s ~ In asbestos counting should 

put' ci polU In"" ... sbH tos prof I d ency te-st I ng pc-ogr_ such as the .. IOSH Pro" d ency 
AnalytiC&l THting (PAT) ~_ u.d routinely p.artldp&te with other "sbHtos flbet' 
counting l~~tories In tht ex~ of field s..plH to cc.ap.lre periorNnCe of 
counters. 

I'£ASl..R9£MT : 
18. Pl ~ the s 1 i eM on the .edw\ I C& 1 s~ of tht C& 1 \bnted .i crosccpe wi tA the cent«' of U. 

filter uodtf" the objectiw leM. Focus t.he .i~ on the plMW of the filter. 
19. Rlegululy chedc pNS«-f'ing ~"gw.ent And KOhler illu.iMtion (1]. 
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20. ~lect one of t~ following sets of CXU\tlng rule-$: 
KlTE: The two sets of ruleos twlte bcec\ ~trAted to prod.lc:e equiv.lent IINI\ OlUnts on I 

v.,.iety of Isbe-stos ~le t~ [51 £nd IIILISt be strictly followed In orde,. to abutn 
nlid f"e'SUlts. No ~Idiling of t~ two sets of ruleos Is pet1Iltted. T~ 
allbr.tion of the .-iCl'OSOlpe with the HSEINPl test slide dete ... tne-s the .inl_ 
detecUbl. fiber dl..-et« (a. 0.25 .->. ' 

I. " Ruleos (s.a.e .as P&CM 239 !"\lIes [1.3.4]). 
1. <:bunt on I y fI bers longer tJw.n 5~. P'e.lsure the 1 ength of OIrved fI befos Al eng the 

CUf"'o'e • 

2. OJunt only flbefos with I l~to-wldth rAtio equAl to or gr"Hter thAn 3:1. 
3. For flt.r5 ~Id'I cross the bounduy of the grdiOlle fi.ld. c:b the following: 

I. COUnt Mrt fiber Ionget"' thAn 5 ,. ~Ich 1 ieos entirely "Ithln Uw grAticule Al"M. 
b. ~t IS 1/2 flbet" Mrt fiber ",th only one end lying within the grltiOlle 1l"M. 
c. Do not CXXM'It MrJ ftber .-hlch crosses the grlUcule boundAry .are thin once. 
d. fWject ~ c:b not CXU\t III other fibers • 

.c. Count. bundle-$ of fibers u one fiber unle-$s IndivlciJAl fibers un be Identified by 
obsen i ng both ends of I fiber. 

5. Count enough grAUcule fields to yield 100 fibers. Count •• Inl_ of 20 fields. 
Stop It 100 fields ~rdleoss of fiber OlUnt. 

b. 8 RulH 
I«lTE: 1M 8 Rules .... preferred ~lytlally beause of thel,. dalcnst,.Ated AbiHty to 

ItIpt"CM! the reprocb: I b 111 ty of fi ber counts (51. 
1. ~t only ~ of flben. E..ach fiber .. st be longer tJw.n 5 ~ And leoss than 

3 ~ dl..eter. 
2. Count only ends of fibers with • l~-to-wldth rdlo equAl to or gre.&ter thM 5:1. 
3. COunt Nch fiber end .-hich fIlls within the grlUcul. A,... ~ one end. provided tNt 

the flbet" .eets !"\Ileos b.l ....t b.Z • 
.c. Count visibly free ends """ch ~t rules b.l £nd b.Z WIen the flbet" 4Ipp6II'S to be 

At t..t.ched to .AnOther p.art leI e. regudl eoss of the size of the ~ p.art leI •• 
5. Count the free ends of flben 8MI\lUng fro. l.rge cl~ .nd bundln ~ to • .ul_ 

of 10 ends (5 fibers). provided thAt. e.lCh ~t ~ts ruIn b.l And b.2. 
6. Count eoough"grlticule fields to yield 200 ends. Count I .ini ... of 20 fields. Stop 

It 100 fields. ~rdlns of the fiber CXU\t. -
1. Divide the toul end count by 2 to yl.ld fiber CXU\t. 

I«lTE: Sp 11 t fi bers ,,111 not'N 11 y be counted IS .,,-e th.&n two ends If the free ends 
~t ruleos b.l. £nd b.Z. 

21. S urt count I ng f r-c. one end of the f I It.r NId progT'6S Ilong • r.cSi ~ 1 11 re to ~ other 
end. sh 1ft • I thef" ~ or en., on the (11 ter. &rod coot I flUe I n the rewrse d, rect I on (101. 
Select fields r~ly by loolclng .."y fr-c. the eyepi~ briefly ""'"e ~u.clng the 
..ch.&nlul sUge. \Ilen.n ~10lle"'t.e cowrs u. 116 or .are of the field of ViN, reject 
the fl.l d And se 1 ect l./'IOt.her. Do not report rejected fl. 1 ds I n the rube-r of tou 1 fI e 1 ds 
counted. . 
NJTE: \I)en counting. field, cootilUlUSly san A r~ of focal pllM'S by ~Ing the fine 

focus !mob to detect wry fin. fI b.rs wh i ch twve ~ eC>edded I n the fll Ufo. The 
~l1-dl.-et..er fibers vill ~ ftf"'J f.int but Are .n i~t contribution to the 
tou.l count. 

CAUIJlAT 1M: 
22. c.lculAt.e &rod report fiber deMity on the filter, E (flbers/lr), by dividing the toul 

flber count. F •• lntIS the -..n field bl.anlc aJUnt, 8, by the ~ of fl.lds, n, And the 
fl.ld Area, "t (O.OO78S ..-J for I properly ulibrAt.ed W&lton-8edcett grAtiOlle): 
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23. C£10114t.e the c::onceotration. C (fibers/Ill). of fibers In the air ItOlu.e Wlpled, Y (L). 
using the effective collection al"N of the filter, Ac (385 ..., for a 25 __ filter): 

c _ (E)~). 
Y·I0· 

EY~Tl~ ~ I'£T~: 

This .tI~ is a ~ision ¢ NIOSH ~thod P&CM 239 [1,3.4]. A ~ of the rev Is 10M Is u 
follows: 

A. ~1ing: . 
The cNnge fral a 31 __ to a 2S..- fl1ter she was IncOrporated to llllProYe sensltlvlty And 
reOJca problfJ11S assoctated with non-unifOfW fiber lo.dlng ~ on the 31 __ fnten 
(10]. The c:Nnge In flea. rates allows for 2.· full-shlft s..ples to be Uicen, providing 
that the fl1ter is not OOtef"lo.ded with non-fibrous particulates •. TM collection efficiency 
0( the ~ler is not affected by dwnges in flow rate In the r.nge 0.5 to 16 lhIin (8). 

8. S4q>le Prepuation Technique: 
The aatone v~-tri~ttn prep.arAtion techni~ h.&s been ItICOf'POC.ted In the _thad u • 
f ~Ut', .:In penaanent IO.U\t I ng t.echn i q..Mt th.&n the d i.thy 1 ph tha laW d'.thy 1 ox..t late _thad 
of F'&CM 239 (1,3,4.11]. -

c. ft&WSUraRnt: 
1. The Inclusion of the Wllt.on-8edcett gntlcul. In the.-thad WH.at to sUndArdize the 

fl.l d .,.... obwn'ed through the ~i ec. [6.11]. 
2. The Introcb:tlon of the HS[JNP\. test slide WH IMde to stAndardize .Icrosccpe cptl~ for 

s.nsltiyit~ to fiber d'~ (1,11]. 
3. Min t.en\4 t iOO-' 1 co ll.oon t I we s t.udy I nltO 1 \'Cd 16 hbon tori n us i ng pNpU"ed s 11 des f ra. 

thI asbe-stos. ~i, .HUng •• ining, textile. MlC1 friction IMtertal tndntrin [5]. 
l1w ntl.tlye '~'s of count by different counting ruln ..re: 

~of AsDect IU.tlo > 3: 1 Aspect IU.tio > 5:1 
s..ple T)pe S-Pl~ AlA ftxt. CRS* & ftxt. CRS* 

"ining 10 100 127 7" 92 

"Uling 10 100 112 84 9S 
~tos Csaeflt 14 100 146 90 131 
Textil. Chrysotile 10 100 109 89 99 
Friction ~tertal 10 100. 130 87 116 
0t.hH"s (Insu la t 'on. laos he) ~ .!QQ. .!ll E l!! 

TOTAl: 60 fEM: 100 125 86 110 

1tN"itl'lletic -..ns of counts ... de by different l~bont.ort~ ntlatl~ to the AlA counts. 

Sl151'8S 

Ttw .oji fied CRS (NIOSH 8) Rule'S we-re found to be .ore preclw t.I'IMI the AlA (NIOSH A)* 

Rul~. T~ r.angH of rel.tiwe sUndArd deviations (s,J ~td\ ¥U'l~ with SoIIIIP'. twe 
£nd l~a~ we-re: 
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AlA (NIOSH A Ruln)* 
Pbiified CRS (NIOSH 8 Ruln) 

0.12 to 0.40 
0.11 to 0.29 

0.27 to 0.85 
0.20 to 0.35 

1'£TlO): 7400 

0.46 
O.lS 

'*U'Idel" AlA Nln. on1y fibers twaving I di.wreter lHS U\ln 3 ~ Ire counted And 
fibers ltt..ched to p.&rticln luger than 3 ~ Ire not counted. NIOSH A Ruln 
Ire ot.hervtw stllilu to the AlA Nln. 

The 8 RulH Mw 11s:0 been flvorlbly received by lNlysts IS leoss _Iguous Md si~ler 
to use; these Nln l1so showed ~ lNst biAS rel.tive to AlA ruleos in ~ 
co 1 bbont ive study. M I nciependeut NIOSH 1.abont..ory study us I ng ~ i te flbers 
reported & rel.tlw st...nd&rd de-lt.tion. Including "Ithin- Md betweef\-s.-ple 
nrilbl lIty. of 0.151 (or ~ 8 Rules (12]. Adding £It eostllllted ~llng pulp erTQt' of 
O.OS (13] to ~ vithln-s.ple nrilbllhy In this study results In £It eostllMte of 
0Wf"111 precision. Sr. of 0.102 for the 8 Rules. 

4. ~ of pHt IMCCUr~In .HSOCilted "ith 10lIl fiber counts. the .Int_ lOoiding has 
been increased to 100 (I bersI.-2 f t1 tef" lre.a {SO (j bers toul count). Th I slew 1 
yields ~ CJItef"&l1 Sr • 0.13. H Indiuted in Figure 3 (revlwdl of P&CM 239 [3,4] 
Iit\Ich c:oc r~ds to & -"SUt'WlleC\t Sr. 0.12 lfur rwrDI.l of ~ errar (13]. 
SIIIi luly, .t the .u:I_ count of 100 fibers, CNef"&11 Sr • 0.115 &ltd lIIeHU~t Sr 
• 0.10 oll"'e cbta I ned. 

D. Ev&lu.atlon of ~ .thad using Uw A ~ 8 counting Nles "Ill proceed on I continuing basis 
thl"'OUgh the NIOSH Proft ci enc:y AM 1 yt 1 u 1 Tnt i ng (PAT) Procy_. The nev PAT report 1 ng fOC'1ll 
.11a.tS for "fXlriing of results by either set of ruln AS of llnuIry. 1984. 
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SECTION 02080 

REMOVAL AND DISPOSAL OF ASBESTOS MATERIALS 
02/91 

NOTE: This guide specification covers \@safety 
procedures and requirements for the demolition, 
removal and disposal of friable material containing 
asbestos.@\ Nonfriable asbestos containing 
materials normally do not require special handling. 
However, during demolition and removal of this 
material dust and airborne asbestos fibers will 
sometimes be released. If the project contains 
nonfriable asbestos which may release fibers when 
demolished and removed, the nonfriable asbestos 
shall be removed in the same way as friable 
asbestos. 

On small asbestos removal operations a full 
containment type asbestos control area may not be 
required. The location of the area, type of 
material, and potential hazard must be reviewed and 
a judgement made by the designer as to whether or 
not "glovebag" or "outdoor" techniques may be safely 
and legally used. In a case where an enclosed area 
is not required, many of the requirements in this 

'specification should be deleted. 

In accordance with 40 CFR 763, we must eliminate the 
use of materials containing asbestos in compliance 
with the schedule listed therein. The specifier 
must strive to avoid the use of asbestos containing 
materials in accordance with this federal law. 

The limits of asbestos removal must be indicated on 
the drawings or in the specification in sufficient 
detail for the Contractor to submit an accurate bid. 
Portions of the building where asbestos work will 
take place must be unoccupied during the removal 
operation. It is highly recommended in order to 
reduce exposure risk to occupants of the building 
that the entire building be unoccupied during 
asbestos removal operations. If portions of the 
building where asbestos removal is not taking place 
must remain occupied, additional requirements must 
be added for providing temporary heating/cooling and 
other utilities to the occupied portions of the 
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bu i lding. 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. 

***********************************************AAAAAAA*A*A*AAAAAAAAA*AA*** 

NOTE: This revision "B" to NFGS-02080 follows a 
complete review of the previous version. The text 
is revised throughout, according to that review. 

AAAAA*AA*A**AA*A*AAA*A*A*AkAkAkAkAAAkkkkkkkAA*AAAkkkkAkAkAAAkkkAAkA*AA**Ak 

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. 

*******A*AAA*A*A*A*k*kAA*A*A*k**A***AA****k*kAkA**k******k***k******A*AAA* 

PART 1 GENERAL 

1 . 1 SUMMARY 

~AAAA*A**AA********AAAkAAAAAAAAAAAAAAkkkkA****A*****A**AAAAAAAAA 

.NOTE: The article "Summary" is not used by the 
Naval Facilities Engineering Command, except in 
specialized cases. Delete this article when editing 
for project specifications. 

***AAAA*AkA*A*AAAAA*****AAA*AA****AAA*****A*kAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

1.2 REFERENCES 

The publications listed below form a part of this specification to the 
extent referenced. The publications are referred to in the text by the 
basic designation only. 

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

\-ANSI Z9.2-\ 

\-ANSI Z88.2-\ 

1979 Fundamentals Governing The Design 
and Operation of Local Exhaust Systems 

1980 Practices for Respiratory Protection 

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

\-ASTM C 732-\ 1982 (R 1987) Aging Effects of Artificial 
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\-ASTM D 522-\ 

\-ASTM D 1331-\ 

\-ASTM D 2794-\ 

\-ASTM E 84-\ 

\-ASTM E 96-\ 

\-ASTM E 119-\ 

\-ASTM E 736-\ 

Weathering on Latex Sealants 

1988 Mandrel Bend Test of Attached 
Organic Coatings 

1989 Surface and Interfacial Tension of 
Solutions of Surface-Active Agents 

1984 Resistance of Organic Coatings to 
the Effects of Rapid Deformation (Impact) 

1989 (Rev . A) Surface Burning 
Characteristics of Building Materials 

1990 Water Vapor Transmission of 
Materials 

1988 Fire Tests of Building Construction 
and Materials 

1986 Cohesion/Adhesion of Sprayed 
Fire-Resistive Materials Applied to 
Structural Members 

CODE OF FEDERAL REGULATIONS (CFR) 

\-29 CFR 1910.134-\ 

\-29 CFR 1910.141-\ 

\-29 CFR 1910.145-\ 

\-29 CFR 1910.1200-\ 

\-29 CFR 1926.58-\ 

\-40 CFR 61, SUBPART A-\ 

\-40 CFR 61, SUBPART M-\ 

\-40 CFR 763-\ 

1988 Respiratory Protection 

Sanitation 

Accident Prevention Signs and Tags 

1988 Hazard Communications 

Asbestos, Tremo1ite, Anthophyllite, 
Actinolite 

General Provisions 

National Emission Standard for Asbestos 

Asbestos Containing Material in Schools 

ENVIRONMENTAL PROTECTION AGENCY (EPA) 

\-EPA 560/5-85-024-\ 

NAVY DIRECTIVES (ND) 

\-ND OPNAVINST 5100.23-\ 

Guidance for Controlling Asbestos 
Containing Materials in Buildings 

(Rev. B) Navy Occupational Safety and 
Health (NAVOSH) Program Manual 

UNDERWRITERS LABORATORIES INC. (UL) 
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\-UL 586-\ 

1.3 DEFINITIONS 

1.3.1 Action Level 

1985 (R 1988) High-Efficiency , 
Particul~ce. Air Filter ~ni t s. Sixth Edition 

An airborne concentration of asbestos fibers, in the breathing zone of a 
worker equaling 0.1 fibers per cubic centimeter of air calculated as an 
8-hour time weighted average. 

1.3.2 \*Amended Water*\ 

Water containing a wetting agent or surfactant with a surface tension of 29 
dynes per square centimeter when tested in accordance with \-ASTM D 1331-\. 

1.3 . 3 Area Sampling 

Sampling of asbestos fiber concentrations within the asbestos control area 
and outside the asbestos control area which approximates the concentrations 
of asbestos in the theoretical breathing zone but is not actually collected 
in the breathing zone of an employee. 

1.3.4 Asbestos 

The term asbestos includes chrysoti1e, amosite, crocido1ite. tremolite, 
anthophyllite, and actinolite and any of these minerals that has been 
chemically treated or altered. Materials are considered to contain 
asbestos if the asbestos content is at least one percent of the material by 
area. 

1.3.5 Asbestos Control Area 

That area where asbestos removal operations are performed which is isolated 
by physical boundaries which assist in the prevention of the uncontrolled 
release of asbestos dust, fibers, or debris. Two examples of an asbestos 
control area are: a full containment and a "glovebag." 

1.3.6 Asbestos Fibers 

Those fibers having an aspect ratio of at least 3:1 and longer than 5 
micrometers as determined by National Institute for Occupational Safety and 
Health (NIOSH) Method 7400. 

1.3.7 Asbestos Permissible Exposure Limit 

0.2 fibers per cubic centimeter of air as an 8-hour time weighted average 
as defined by \-29 CFR 1926.58-\ or other federal legislation having legal 
jurisdiction for the protection of workers health. 

l. 3.8 Background 

Normal airborne asbestos concentration in an area similar to the asbestos 
abatement area but in an uncontaminated (with asbestos) state . 
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1.3.9 Contractor 

The Contractor is that individual, or entity under contract to the Navy to 
perform the herein listed work. 

, 

1.3.10 Encapsulants 

Specific materials in various forms used to chemically entrap asbestos 
fibers in various configurations to prevent these fibers from becoming 
airborne. There are four types of encapsulants as follows which must comply 
with performance requirements as specified herein. 

a. Removal Encapsulant (can be used as a wetting agent) 

b. Bridging Encapsulant (used to provide a tough, durable surface 
coating to asbestos containing material) 

c. Penetrating Encapsulant (used to penetrate the asbestos containing 
material down to substrate, encapsulating all asbestos fibers) 

d. Lock-Down Encapsulant (used to seal off or "lock-down" minute 
asbestos fibers left on surfaces from which asbestos containing 
material has been removed) 

1.3.11 Friable Asbestos Material 

Material that contains more than one percent asbestos by area and that can 
be crumbled, pulverized, or reduced to powder by hand pressure when dry. 

1.3.12 Glovebag Technique 

Those asbestos removal and control techniques put forth in \-29 CFR 
1926.58-\ Appendix G, III-A, B, C, D and Figure G-l. 

1 . 3.13 HEPA Filter Equipment 

High efficiency particulate air (HEPA) filtered vacuum and/or exhaust 
ventilation equipment with a filter system capable of collecting and 
retaining asbestos fibers. Filters shall retain 99.97 percent of particles 
0 . 3 microns or larger as indicated in \-UL 586-\. 

1.3.14 Navy Industrial Hygienist (NIH) 

That industrial hygienist employed by the Navy to monitor , sample, and/or 
inspect the work separate from the original construction contract. The NIH 
can be either a Federal civil servant or a private consultant as determined 
by the Navy. In some instances the NIH shall perform assigned duties 
vicariously through a trained subordinate but only with the specific 
consent of the Contracting Officer . 

1.3.15 Nonfriable Asbestos Material 

Material that contains asbestos in which the fibers have been temporarily 
locked in by a bonding agent, coating, binder, or other material so that 
the asbestos is well bound and will not normally release asbestos fibers 
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during any app:-opriate use, handlin~, stora{'!' o. trtinsportation. It is 
understood that asbestos fibers will be released under other conditions 
such as demolition or removal. 

1. 3.16 Personal Sampling 

Air sampling to determine asbestos fiber concentrations within the 
breathing zone of a specific employee, performed in accordance with \-29 
CFR 1926.58-\. 

1.3.17 Private Industrial Hygienist (PIH) 

That industrial hygienist hired by the Contractor to perform the herein 
listed industrial hygiene tasks. In some instances, the PIH can perform 
this role vicariously through a trained subordinate, but only with the 
specific consent of the Contracting Officer. 

1.3.18 TEM 

Refers to Transmission Electron Microscopy 

1. 3 .19 Time Weighted Average (TWA) 

The TWA is an 8-hour time weighted average ai~borne concentration of 
asbestos fibers. At least three full shift samples per person are required 
to establish that person's TWA exposure. 

1. 3.20 Wetting Agent 

That specific agent used to reduce airborne asbestos levels by physically 
bonding asbestos fibers to material to be removed. An equivalent wetting 
agent must have a surface tension of at least 29 dynes per square 
centimeter as tested in accordance with \-ASTM D 1331-\. 

1.4 REQUIREMENTS 

1.4.1 Description of Work 

************************************************************************** 
NOTE: Specify the form, condition and quantity 
(square feet or linear feet) of asbestos material to 
be removed in the first blank and the location of 
the material in the second blank. Example: "The 
asbestos work includes the demolition and removal of 
300 feet of 8 inch diameter asbestos insulation 
located on existing steam piping indicated to be 
removed in the boiler room." 

~***************************************************************** 

~**************************************************************** 
NOTE: Include reference to 40 CFR 763 when asbestos 
work occurs in a school environment. 

********************************************************k*k*************** 
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NOTE: Include "Under normal .... specified herein." 
if material traditionally defined as non-friable 
asbestos materials are to be removed. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~4~~~ 

~~~~~~~4~~~~~4~4~~4444444~4~44444444~~~444~4444~~4~44~444~4~4444~~4~444444 

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. 

4~~4~444~~~4~~~4~4~44444444444444444444~444444444~4~444~4444444w44444444~4 

The work covered by this section includes the handling of asbesto.s 
containing materials which are encountered during repair, construction and 
demolition projects and describes some of the resultant procedures and 
equipment required to protect workers and occupants of the building or 
area, or both, from contact with airborne asbestos fibers. The work also 
includes the disposal of the generated asbestos containing materials. More 
specific operational procedures will be outlined in the Asbestos Hazard 
Abatement Plan called for elsewhere in this specification. The asbestos 
work includes the demolition and · removal of [ _____ ] located [ _____ ] [which 
is governed by \-40 CFR 763-\]. [Under normal conditions non~friable or 
chemically bound materials containing asbestos would not be considered 
hazardous; however, this material will release airborne asbestos fibers 
during demolition and removal and therefore must be handled in ac~ordance 
with the removal and disposal procedures as specified herein.] Provide 
[full containment] [glovebag] [outdoor] techniques as outlined in this 
specification. 

1.4.2 Medical Requirements 

\-29 CFR 1926.58-\. 

1.4.2.1 Medical Examinations 

********444444444444~444444444444444~444444*444*4444444444444444 

NOTE: Edit this paragraph in accordance with the 
most stringent. applicable law. 

~*44*4~*4*4444**44444*4*4*44444444444***444444*44**4**444444444**4 

Before exposure to airborne asbestos fibers, provide workers with a 
comprehensive medical examination as required by \-29 CFR 1926.58-\ or 
other pertinent state or local directives. This requirement must have been 
satisfied within the past year. The same medical examination shall be 
given on an annual basis to employees engaged in an occupation involving 
asbestos and within 30 calendar days before or after the termination of 
employment in such occupation. Specifically identify x-ray films of 
asbestos workers to the consulting radiologist and mark medical record 
jackets with the word "ASBESTOS." 
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1.4.2 . 2 Medical Records 

NOTE: Medical records shall be retained at least 50 
years. Some states require longer retention 
periods. Check with the state in which the project 
is located for the required retention time. 

~~~~~~~~~~~~~~~~~~~~~~~~*~~~~~~~~~~~~~~~~~~~~~*~~~~~*~~*~A~*~~*~~~~~~~~~~~ 

Maintain complete and accurate records of employees' medical examinations, 
medical records, and exposure data for a period of [50 years] [indefinite 
time] after termination of employment and make records of the required 
medical examinations and exposure data available for inspection and copying 
to: The Assistant Secretary of Labor for Occupational Safety and Health • 
(OSHA), or authorized representatives of them, and an employee's physician 
upon the request of the employee or former employee. 

1.4.3 Training 

Within one year prior to assignment to asbestos work, each employee shall 
be instructed by the PIH with regard to the hazards of asbestos, safety 
and health precautions, the use and requirements for protective clothing, 
equipment, and respirators, and the association of cigarette smoking and 

. asbestos-related disease, and all additional requirements of \-29 CFR 
1926 . 58-\. Furnish each employee with a respirator fit test administered 
by the PIH as required by \-29 CFR 1926.58-\ . Fully cover engineering and 
other hazard control techniques and procedures. In addition, train all 
personnel involved in the asbestos removal in accordance with United States 
Environmental Protection Agency (USEPA) or state criteria whichever is more 
stringent. The Contractor shall document the training by providing: dates 
of training, training entity, course outline, names of instructors, and 
qualifications of instructors upon request by the Contracting Officer . 

1.4 . 4 Permits .. [, Licenses,] and Notifications 

NOTE: The USEPA has delegated the responsibility of 
notification requirements ' to most states . Verify 
with the state and local authorities where the 
project is located whether the city, county, state, 
and/or USEPA has jurisdiction and whether a licence 
is required. 

~AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

Obtain necessary permits [and licenses] in conjunction with asbestos 
removal, hauling, and disposition, and furnish timely notification of such 
actions required by Federal, state, regional, and local authorities. 
Notify the [Regional Office of the United States Environmental Protection 
Agency (USEPA)] [state's environmental protection agency] [local air 
pollution control district/agency] and the Contracting Officer in writing 
10 days prior to the commencement of work in accordance with \-40 CFR 61, 
SUBPART M-\. 
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1.4.5 Safety and Health Compliance 

NOTE: The designer shall research the state, 
regional and local laws, regulations, statutes, 
etc., and list by authority and document number in 
the blank spaces provided those which apply to the 
asbestos work to be performed by the Contractor. 

*kk**k*k**AkAAAAkkAAAAAAAk**AkkkkkAAAkAAAAAkAAkAAAAAkAAAAAAAkAkAkAkkkkkkAk 

In addition to detailed requirements of this specification, comply with 
those applicable laws, ordinances, criteria, rules, and regulations of 
federal, state, regional, and local authorities regarding handling, 
storing, transporting, and disposing of asbestos waste materials. Comply 
with the applicable requirements of the current issue of \-29 CFR 
1926.58-\, \-40 CFR 61, SUBPART A-\, \-40 CFR 61, SUBPART M-\, and \-ND 
OPNAVINST 5100.23-\. Submit matters of interpretation of standards to the 
appropriate administrative agency for resolution before starting the work. 
Where the requirements of this specification, applicable laws, rules, 
criteria, ordinances, regulations, and referenced documents vary, the most 
stringent requirement as defined by the Contracting Officer shall apply. 
The following laws, ordinances, criteria, rules and regulations regarding 
removal, handling, storing, transporting and disposing of asbestos 
materials apply: 

a. [ __ ] 

b. [ __ ] 

c. [ ___ ] 

1.4 . 6 Respiratory Protection Program 

Establish and ' implement a respirator program as required by \-ANSI Z88.2-\ 
and \-29 CFR 1910.134-\. 

1.4.7 Industrial Hygienist (IH) 

NOTE: See Note A located at rear of text. 
AkAAAAkAAAAAAAAAAAAAAAAAAAkAAAAkAAAAAAAAAAAAAAAAAAAAAAA*AAAAAAAAAAAAAAAAAA 

Conduct [personal] [area/environmental] air sampling and training under the 
direction of an Industrial Hygienist currently certified for comprehensive 
practice by the American Board of Industrial Hygiene. For the purpose of 
this contract, the Contractor shall retain the services of an industrial 
hygienist (PIH) to perform [the Contractor's industrial hygiene tasks] 
[Occupational Safety and Health Administration (OSHA) related sampling 
only. The Navy will retain an industrial hygienist (NIH) for all other 
sampling and to [assist] [represent] the Contracting Officer]. 

1.4.8 Hazard Communication 

Adhere to all parts of \-29 CFR 1910,1200-\ and provide the Contracting 
Officer with a copy of the \*Material Safety Data Sheets (MSDS) for all 
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materials*\ brought to the s i t e . 

1. 5 SUBMITTALS 

NOTE: The submittals required for each project are 
very dependent upon the removal method to be used. 
Edit the submittals paragraph accordingly. 

~~~~~~~~~~~~~~~**~~*~****~*~* •• **~*4**4.*4*~.~**~4*4***4444~ 4.444.4 •••• 4.4 

NOTE: The "G" in asterisk tokens following each 
submittal item indicates Government approval and 
should be retained. Add "G" in asterisk tokens 
following any added submittals that are determined 
to require Government approval. Submittal items not 
designated with a "G" will be approved by the CQC 
organization. * ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Submit the following in accordance with Section \-01300-\, "Submittals." 

1.5 . 1 

1.5 . 2 

a. 

b. 

c. 

d. 

e . 

f. 

g. 

a. 

b. 

c. 

d. 

\*SD-02, Manufacturer's Catalog Data*\ 

\*Local exhaust equipment*\ \*G*\ 

\*Vacuums*\ \*G*\ 

\*Respirators*\ \*G*\ 

\*Pressure differential automatic recording instrument*\ \*G*\ 

\*Amended water*\ \*G*\ 

\*Glovebag*\ \*G*\ 

\*Material Safety Data Sheets (MSDS) for all materials*\ proposed 
for transport to the project site \*G*\ 

\*SD-08, Statements*\ 

\*Asbestos hazard abatement plan*\ \*G*\ 

\*Testing laboratory*\ \*G*\ 

\*Industrial hygienist certification*\ \*G*\ 

\*Landfill approval*\ \*G*\ 

e. \*Employee training*\ \*G*\ 

f. \*Medical certification*\ requirements \*G*\ 

SECTION 02080 PAGE 11 



1.5.2.1 \*Asbestos Hazard Abatement Plan*\ 

Submit a detailed plan of the safety precautions and work procedures to be 
used in the removal [and demolition] of materials containing asbestos. The 
plan shall be prepared, signed, and sealed, including certification number 
and date, by the PIH. Such plan shall include but not be limited to the 
precise personal protective equipment to be used, the location of asbestos 
control areas including clean and dirty areas, buffer zones, showers, 
storage areas, change rooms, removal method, interface of trades involved 
in the construction, sequencing of asbestos related work, disposal plan, 
type of wetting agent and asbestos sealer to be used, locations of local 
exhaust equipment, planned air monitoring strategies, and a detailed 
description of the method to be employed in order to control pollution. 
The plan shall also include (both fire and medical emergency) response 
plans. This plan must be approved in writing prior to the start of any 
asbestos work. The Contractor and PIH shall meet with the Contracting 
Officer prior to beginning work, to discuss in detail the asbestos plan, 
including work procedures and safety precautions. Once approved by the 
Contracting Officer, the plan will be enforced as if an addition to the 
specification. Any changes required in the specification as a result of 
the plan shall be identified specifically in the plan to allow for free 
discussion and approval by the Contracting Officer prior to the start of 
work. 

1.5.2.2 \*Testing Laboratory*\ 

Submit the name, address, and telephone number of the testing laboratory 
selected for the [sampling,] analysis, and reporting of airborne 
concentrations of asbestos fibers along with certification that persons 
counting the samples have been judged proficient by successful 
participation within the last year in the American Industrial Hygiene 
Association (AlHA) Proficiency Analytical Testing (PAT) Program. Where 
analysis to determine asbestos content in bulk materials is required, 
submit evidence that the laboratory is accredited by the National Institute 
of Science and Technology (NIST) under National Voluntary Laboratory 
Accreditation Program (NVLAP) for asbestos analysis. 

1.5.2.3 \*Industrial Hygienist Certification*\ 

Submit the name, address, and telephone number of the Industrial 
Hygienist (PIH) selected to prepare the Asbestos Hazard Abatement Plan, 
direct monitoring and training, and documented evidence that the Industrial 
Hygienist is currently certified in comprehensive practice by the American 
Board of Industrial Hygiene, including certification number and date. 
Personnel performing any industrial hygiene function under the direction 
of the PIH shall be employed by the PIH's company. 

1.5.2.4 \*Landfill Approval*\ 

******kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk ••••••• k~.kkk.AkkAk*** 

NOTE: The USEPA has delegated the responsibility of 
approving landfills for the disposal of asbestos to 
most states. Verify with the state in which the 
project is located whether the state or USEPA has 
jurisdiction and what laws apply. 
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Submit written evidence that the landfill for disposal is approved for 
asbestos disposal by the [USEPA] [and] [state] [and] [local] regulatory 
agency(s). Submit detailed delivery tickets, prepared, signed and dated by 
an agent of the landfill, certifying the amount of asbestos materials 
delivered to the landfill, within 3 days after delivery. In those states 
that require a hazardous waste manifest the Contractor shall submit, within 
3 days, signed copies of such to the Contracting Officer. 

1.5.2.5 \*Employee Training*\ 

Submit certificates signed by each employee indicating that the employee 
has received training in the proper handling of materials that contain 
asbestos; understands the health implications and risks involved, including 
the illnesses possible from exposure to airborne asbestos fibers; 
understands the use and limits of the respiratory equipment to be used; and 
understands the results of monitoring of airborne quantities of asbestos as 
related to health and respiratory equipment as indicated in \-29 CFR 
1926.58-\ on an initial and annual basis. 

1.5.2.6 \*Medical Certification*\ 

Provide a written certification signed by .a licensed physician that all 
workers and supervisors have met or exceeded all of the medical 
prerequisites listed herein and in \-29 CFR 1926.58-\ and \-29 
CFR 1910.134-\. 

1. 5. 3 \*SD-12, Field Test Reports*\ 

a . \*Air sampling results*\ \*G*\ 

b . \*Pressure differential recordings for local exhaust system*\ \*G*\ 

c. \*Asbestos disposal quantity report*\ \*G*\ 

1.5 . 3.1 \*Air Sampling Results*\ 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

NOTE: See Note A located at rear of text. 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

Complete fiber counting and provide results to the [PIH] [and] [NIH] 
for review within 16 hours. Notify the Contracting Officer immediately of 
any airborne levels of asbestos fibers in excess of the acceptable limits. 
Submit sampling results to the Contracting Officer and the affected 
Contractor employees within 3 working days, signed by the testing 
laboratory employee performing air sampling, the employee that analyzed 
the sample, and the [PIH] [and] [NIH]. 

1.5 . 3.2 \*Pressure Differential Recordings for Local Exhaust System*\ 

~AAAAAAAAAAAAAAAAAk**AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

NOTE: When an enclosed full containment is not 
required, delete the requirements for the local 
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exhaust system and pressure differential recor.ding. 
AAAAAAAA*~A***AA*****AAAAAAAA*AAA*AAAAA****.A*A*A**A*******A**.*A*A*A* 

NOTE: See Note A located at rear of text. 
AAAAAAAA •• A ••• AA •• AAA.AAAA •••••• AA.A •• AAAAAA.AAAAAAAAAAAAA ••• AAAAAAAAAA.AA 

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' 
certificatio~s. 

1.5.5 \*SD-18, Records*\ 

a. \*Notifications*\ \*G*\ 

b. \*Rental equipment*\ \*G*\ 

c. \*Respirator program records*\ \*G*\ 

1.5.5.1 \*Notifications*\ 

Notify the Contracting Officer in writing 10 working days prior to the 
start of asbestos work. [Notify the local fire department 3 days prior to 
removing fire-proofing material from the building including notice that the 
material contains asbestos.] 

1.5.5.2 \*Rental Equipment*\ 

Provide a copy of the written notification to the rental company concerning 
the intended use of the equipment and the possibility of asbestos 
contamination of the equipment. 
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1.5.5.3 \*Respirator Program Records*\ 

Submit records of the respirator program as required by \-ANSI Z88.2-\. 
\-29 CFR 1910.134-\. \-29 CFR 1926.58-\. 

PART 2 PRODUCTS 

2.1 \*ENCAPSULANTS*\ 

Shall conform to current USEPA requirements. shall contain no toxic or 
hazardous substances, no solvents and shall conform to the following 
performance requirements. 

2.1.1 Removal Encapsu1ants 

Requirement 

Flame Spread - 25, Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

2.1.2 Bridging Encapsulant 

Requirement 

Flame Spread " 25,' Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

Cohesion/Adhesion Test - 50 pounds 
of force/foot 

Fire Resistance - Negligible affect 
on fire resistance rating over 3 
hour test (Classified by UL for use 
over fibrous and cementitious 
sprayed fireproofing) 

Impact Resistance - Minimum 43 in/lb 

Test Standard 

\-ASTM E 84-\ 

University of 
Pittsburgh Protocol 

\-ASTM C 732-\, 
Accelerated Aging Test 

\-ASTM E 96-\ 

Test Standard 

\-ASTM E 84-\ 

University of 
Pittsburgh Protocol 

\-ASTM C 732-\, Accelerated 
Aging Test 

\-ASTM E 96-\ 

\-ASTM E 736-\ 

\-ASTM E 119-\ 

\-ASTM D 2794-\ 
Gardner Impact Test 
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Requirement 

Flexibility - no rupture or cracking 

2.1. 3 Penetrating Encapsulant 

Requirement 

Flame Spread - 25. Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

Cohesion/Adhesion Test - 50 pounds 
of force/foot 

Fire Resistance - Negligible affect 
on fire resistance rating over 3 
hour test (Classified by UL for use 
over fibrous and cementitious 
sprayed fireproofing) 

Impact Resistance - Minimum 43 in/lb 

Flexibility - no r~pture or cracking 

2.1.4 Lock-down Encapsulant 

Requirement 

Flame Spread - 25. Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

Fire Resistance - Negligible affect 
on fire resistance rating over 3 
hour test (Tested with fireproofing 
over encapsulant applied directly 

SECTION 02080 

Test Standard 

\-ASTM D 522-\ 
Mandrel Bend Test 

Test Standard 

\-ASTM E 84-\ 

University of Pittsburgh 
Protocol 

\-ASTM C 732-\ 
Accelerated Aging Test 

\-ASTM E 96-\ 

\-ASTM E 736-\ 

\-ASTM E 119-\ 

\-ASTM D 2794-\ 
Gardner Impact Test 

\-ASTM D 522-\ 
Mandrel Bend Test 

Test Standard 

\-ASTM E 84-\ 

University of Pittsburgh 
Protocol 

\-ASTM C 732-\ 
Accelerated Aging Test 

\-ASTM E 96-\ 

\-ASTM E 119-\ 
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Requirement 

to steel member) 

Bond Strength - 100 pounds of force/ 
foot (Tests compatibility with 
cementitious and fibrous 
fire~proofing) 

PART 3 EXECUTION 

3.1 EQUIPMENT 

Test Standard 

\-ASTM E 736-\ 

NOTE: Modify the number of sets of protective 
equipment as required, depending on the size of the 
asbestos removal project. 

************************************************************************** 

Make available to the Contracting Officer or the Contracting Officer's 
Representative, two complete sets of personal protective equipment as 
required herein for entry to the asbestos control area at all times for 
inspection of the asbestos control area. Provide equivalent training to 
the Contracting Officer or a designated representative as provided to 
Contractor employees in the use of the required personal protective 
equipment. Provide manufacturer's certificate of compliance for all 
\*equipment required to contain airborne asbestos fibers*\. 

3.1.1 Respirators 

Select respirators from those approved by the National Institute for 
Occupational Safety and Health (NIOSH), Department of Health and Human 
Services. 

3.1.1.1 \*Respirators*\ for Handling Asbestos 

Provide personnel engaged in the removal and demolition of asbestos 
materials with Type C supplied-air respirators, in the pressure/demand mode 
with an auxiliary self contained breathing apparatus. The use of any other 
type of respiratory protection must be requested in writing by the PIH. 
The request shall identify the specific type of respiratory protection 
requested and the reasoning behind the choice. Forward the request to the 
Contracting Officer who will consult with the NIH and provide a written 
response to the request. A different request shall be filed for each type 
of operation. All respiratory protection shall comply with the spirit and 
letter of \-29 CFR 1926.58-\ and \-29 CFR 1910.134-\. Use of other than 
Type C supplied-air respirators, in the pressure/demand mode with an 
auxiliary self contained breathing apparatus is prohibited unless approved 
by the Contracting Officer. 

3.1.2 Exterior Whole Body Protection 
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3.1.2.1 Protective Clothing 

Provide personnel exposed to asbestos with disposable protective whole body 
clothing, head coverings, gloves, and foot coverings. Provide disposable 
plastic or rubber gloves to protect hands. Cloth gloves may be worn inside 
the plastic or rubber gloves for comfort, but shall not be used alone. 
Make sleeves secure at the wrists, make foot coverings secure at the 
ankles, and make clothing secure at the neck by the use of tape. 

3.1.2 . 2 Work Clothing 

Provide cloth work clothes for wear under the disposable protective 
coveralls and foot coverings and either dispose of or properly launder them 
as recommended by the [NIH] [PIH] after use. 

3.1.2.3 Decontamination Unit 

Provide a temporary, negative pressure unit with a separate decontamination 
locker room and a clean locker room with a shower that complies with \-29 
CFR 19lO.l4l-\(d)(3) in between for personnel required to wear whole body 
protective clothing. Provide two separate lockers for each asbestos 
worker, one in each locker room. Keep street clothing and street shoes in 
the clean locker. HEPA vacuum and remove asbestos contaminated disposable 
protective clothing while still wearing respirators at the boundary of the 
asbestos work area and seal in impermeable bags or containers for disposal. 
Do not wear work clothing between home and work. Locate showers between 
the decontamination locker room and the clean locker room and require that 
all employees shower before changing into street clothes. Collect used 
shower water and filter to remove asbestos contamination with an approved 
\*water filtration equipment*\. Dispose of filters and residue as asbestos 
waste. Discharge clean water to the sanitary system. Dispose of asbestos 
contaminated work clothing as asbestos contaminated waste. Decontamination 
units shall be physically attached to the asbestos control area. Build 
both a personnel decontamination unit and an equipment decontamination unit 
onto and integral with each asbestos control area. 

3.1.2.4 Eye Protection 

Provide goggles to personnel engaged in asbestos operations when the use of 
a full face respirator is not required. 

3.1. 3 Warning Signs and Labels 

Provide [bilingual] warning signs [printed in English and [ _____ ] at all 
approaches to asbestos control areas containing concentrations of airborne 
asbestos fibers. Locate signs at such a distance that personnel may read 
the sign and take the necessary protective steps required before entering 
the area. Provide labels and affix to all asbestos materials, scrap, 
waste, debris, and other products contaminated with asbestos. 

3.1.3.1 Warning Sign 

Provide vertical format conforming to \-29 CFR 19lO.l45-\(d)(4) , and \-29 
CFR 1926.58-\(k) minimum 20 by 14 inches displaying the following legend in 
the lower panel: 
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Legend Notation 

Danger I-inch Sans Serif Gothic or Block 

Asbestos I-inch Sans Serif Gothic or Block 

Cancer and Lung Disease Hazard 1/4-inch Sans Serif Gothic or Block 

Authorized Personnel Only 1/4-inch Gothic 

Respirators and Protective 
Clothing are Required in 
this Area 

1/4-inch Gothic 

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

3.1.3.2 Warning Labels 

Provide labels conforming to \-29 CFR 1926.58-\(k) of sufficient size to be 
clearly legible, displaying the following legend: 

3.1.4 

DANGER . 

CONTAINS ASBESTOS FIBERS 

AVOID CREATING DUST 

CANCER AND LUNG DISEASE HAZARD 

BREATHING ASBESTOS DUST MAY 
CAUSE SERIOUS BODILY HARM 

Local Exhaust System 

*******************************~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. 

3.1.6 Rental Equipment 

If rental equipment is to be used, furnish written notification to the 
rental agency concerning the intended use of the equipment and the 
possibility of asbestos contamination of the equipment. 

3.2 WORK PROCEDURE 

NOTE: See Note B located at rear of text. 
************************************************************************** 

NOTE: Full containment, 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. 

************************************************************************** 

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 ",hich may 
not be suitable for on-site wet cleaning methods shall be properly 
laundered as recommended by the [NIH] [PIH] so as to remove all asbestos 
contamination or disposed of at the Contracting Officer's discretion.] At 
the conclusion of the asbestos removal work and cleanup operations, 
transfer all objects so removed and cleaned back to the area from which 
they came and re-install them. Base bids on decontaminating: 

a. [--] Desks 

b. [--] Filing cabinets 

c. [--] Linear feet of shelving 

d. [--] Cubic Feet of books, papers, files, etc. 
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e . f ___ l] 

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-mi1 plastic 
sheet sealed with tape to prevent water or other damage. Provide two 
layers of 6-mi1 plastic sheet over floors and extend a minimum of 12 inches 
up walls. Seal all joints with tape. Provide local exhaust system in the 
asbestos control area. Openings will be allowed in enclosures of asbestos 
control areas for the supply and exhaust of air for the local exhaust 
system. Rep~ace filters as required to maintain the efficiency of the 
system. 

3.2.4.2 \*Glovebag*\ 

NOTE: Specify the asbestos material to be removed 
in the first blank and identify the location of the 
area which cannot be enclosed in the second blank. 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~*~~***~~~~~~**~~*~~~**~~*~**~~**~~***~*** 

*~****~**********~********~~*~*~*~~***~~*A~*AAA~~A~~AA AA~~kkkkkkk~kkAkkkAA 

NOTE: See Note A located at rear of text. 
AkAA*AkAk*kkk~kkkkk~k~k~*k~k~~~*****~kk~kkk~k**~~kk~*kkk~kk~kk~~k*kkk*kk** 

The construction of an enclosed asbestos containment is infeasible for the 
removal of [ ___ ] located [ ___ ]. Use glovebag techniques as indicated 
in \-29 CFR 1926.58-\ Appendix G, III-A, B, C, D and Figure G-l. Establish 
designated limits for the asbestos work area with the use of rope or other 
continuous barriers, maintain all other requirements for asbestos control 
areas except for local exhaust. Also, where an enclosure is not provided, 
conduct area monitoring of airborne asbestos fibers during the work shift 
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at the designated limits [do~~wind ] of the asbestos work area at such 
frequency as recommended by the [PIH] [and) lNIHj and conduct personal 
samples of each worker engaged in asbestos handling (removal, disposal, 
transport and other associated work). If the quantity of airborne 
asbestos fibers monitored at the breathing zone of the workers or 
designated limits at any time exceeds background or 0.01 fibers per cubic 
centimeter whichever is lesser, stop work, evacuate personnel in adjacent 
areas or provide personnel with approved protective equipment at the 
discretion of the Contracting Officer. This sampling may be duplicated by 
the government at the discretion of the Contracting Officer. If the air 
sampling results obtained by the government differ from those obtained by 
the Contractor, the government results shall prevail. If adjacent areas 
are contaminated as determined by the Contracting Officer, clean the 
contaminated areas, monitor, and visually inspect the area as specified 
herein. 

3.2.4.3 Outdoor 

************************************************************************** 
NOTE: Specify the asbestos material to be removed 
in the first blank and identify the location of the 
area which cannot be enclosed in the second blank. 

************************************************************************** 

*********************************************4**************************** 
NOTE: See Note C located at rear of text. 

************************************************************************** 

NOTE: See Note A located at rear of text. 
************************************************************************** 

The construction of an enclosed asbestos containment is infeasible for the 
removal of [_-____ ] . located [ _____ ]. Establish designated limits for the 
asbestos work area with the use of rope or other continuous barriers, and 
maintain all other requirements for asbestos control areas except for local 
exhaust. [ _____ .] Also, where an enclosure is not provided, conduct area 
monitoring of airborne asbestos fibers. during the work shift at the 
designated limits [downwind] of the asbestos work area at such frequency as 
recommended by the [PIB] [and] [NIH] and conduct personal samples of each 
worker engaged in asbestos handling (removal, disposal, transport and other 
associated work). If the quantity of airborne asbestos fibers monitored at 
the breathing zone of the workers or designated limits at any time exceeds 
background or 0.01 fibers per cubic centimeter whichever is lesser, stop 
work, evacuate personnel in adjacent areas or provide personnel with 
approved protective equipment at the discretion of the Contracting Officer . 
This sampling may be duplicated by the Government at the discretion of the 
Contracting Officer. If the air sampling results obtained by the 
Government differ from those obtained by the Contractor, the Government 
results shall prevail . If adjacent areas are contaminated as determined by 
the Contracting Officer, clean the contaminated areas, monitor, and 
visually inspect the area as specified herein. 
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3.2.5 Asbestos Handling Procedures 

3.2.5.1 General Procedures 

[Wet asbestos material with a fine spray of [amended water] [specific 
wetting agent] during removal, cutting, or other handling so as to reduce 
the emission of airborne fibers.] Remove material and immediately place in 
6 mil plastic disposal bags. Where unusual circumstances prohibit the use 
of 6 mil plastic bags, submit an alternate proposal for containment of 
asbestos fibers to the Contracting Officer for approval. For example, in 
the case where both piping and insulation are to be removed, the Contractor 
may elect to wet the insulation and wrap the pipes and insulation. in 
plastic and remove the pipe by sections. 

3.2.5.2 Sealing Contaminated Items Designated for Disposal 

NOTE: Use this paragraph only when asbestos 
contaminated items are also designated for removal 
and disposal. 

************************************************************************** 

Remove contaminated architectural, mechanical, and electrical appurtenances 
such as venetian blinds, full-height partitions, carpeting, duct work, 
pipes and fittings, radiators, light fixtures·, conduit, panels, and other 
contaminated items designated for removal by completely coating the items 
with an asbestos lockdown encapsulant at the demolition site before 
removing the items from the asbestos control area. These items need not be 
vacuumed. The asbestos lockdown encapsulant shall be tinted a contrasting 
color. It shall be spray-applied by airless method. Thoroughness of 
sealing operation shall be visually gauged -by the extent of colored coating 
on exposed surfaces. Lockdown encapsulants shall comply with the 
performance requirements specified herein. 

3.2.5.3 Exposed Pipe Insulation Edges 

Contain edges of asbestos insulation to remain that are exposed by a 
removal operation. Wet and cut the rough ends true and square with sharp 
tools and then encapsulate the edges with a 1/4-inch-thick layer of 
non-asbestos containing insulating cement troweled to a smooth hard finish. 
When cement is dry, lag the end with a layer of non-asbestos lagging cloth, 
overlapping the existing ends by 4 inches. When insulating cement and 
cloth is an impractical method of sealing a raw edge of asbestos, take 
appropriate steps to seal the raw edges as approved by the Contracting 
Officer. 

3.2.6 Air Sampling 

******~********A***************************~************************ 
NOTE: Air sampling regimen is very dependent on 
removal method and applicable laws, edit 
accordingly. 

************************************************************************** 
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NOTE: See Note A located at rear of text . 
'k'.'rirk'k'k**********,k************************************",'c*"k 4 4 4 4 ******* *4 ic 'II: 'II: 'II: * 

Sampling of airborne concentrations of asbestos fibers shall be performed 
in accordance with \-29 CFR 1926.58-\ and as specified herein. Sampling 
performed in accordance with \-29 CFR 1926.58-\ shall be performed by the 
PIH. [Sampling performed for environmental and quality control reasons 
shall be performed by the [PIH] [NIH].] Unless otherwise specified, use 
NIOSH Method 7400 for sampling and analysis. Monitoring may be duplicated 
by the Government at the discretion of the Contracting Officer. If the air 
sampling results obtained by the Government differ from those results 
obtained by the Contractor, the Government results shall prevail. 

3.2.6.1 Sampling Prior to Asbestos Work 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

NOTE: The designer shall research the state, 
regional and local laws, regulations, statutes, 
etc., to determine whether "aggressive" air sampling 
is required. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA**AA******A*****A**A*AAAA*AAAAAAAAA*AAAAAAA 

Provide area air sampling and establish the baseline one day prior to the 
masking and sealing operations for each [demolition] [removal] site. 
Establish the background by performing area sampling in similar but 
uncontaminated sites in the building. 

3.2.6.2 Sampling During Asbestos Work 

NOTE: Choose one of the following options. See 
Note A located at rear of text. 

AAIcAlclclclcAAAlclclcAAAA***AAA**AAA****AA**AlcAAAIcIc**AA***Ic**A***AIcIcIcIcIcIcIcIcAAIcIcIcIcA 

NOTE: When an "enclosed" asbestos control area is 
not required, retain the appropriate portion in 
brackets. 

'kIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcIcAIcIcIcAIcIcAAAAAIcIcAIc*1c1c1c1c1c1c1c1c1c1c1c1c1c1c1c1cIclclclclclclclclclclclclclclclclclclclc 

[The PIH shall provide personal and area sampling as indicated in \-29 CFR 
1926.58-\ and governing environmental regulations. Thereafter, provided 
the same type of work is being performed, provide area sampling at least 
once every work shift close to the work inside the containment, outside the 
clean room entrance to the containment, and at the exhaust opening of the 
local exhaust system. If sampling outside the containment shows airborne 
levels have exceeded background or 0.01 fibers per cubic centimeter, 
whichever is greater, stop all work, correct the condition(s) causing the 
increase, and notify the Contracting Officer immediately. [In areas where 
the construction of a containment is not required, after initial TWAs are 
established and provided the same type of work is being performed, provide 
sampling at the designated limits of the asbestos work area at such 
frequency as recommended by the PIH.] [Where glovebag methods are used, 
perform personal and area air sampling at locations and frequencies that 
will accurately characterize the evolving airborne asbestos levels.]] 
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( 
[The PIH shall provide personal sampling as indicated in \-29 CFR 
1926.58-\. At the same time the NIH will provide area sampling close to 
the work inside the containment, outside the clean room entrance to the 
containment, and at the exhaust opening of the local exhaust system. 
Thereafter, provided the same type of work is being performed, the NIH will 
provide area sampling once every work shift close to the work inside the 
containment, outside the clean room entrance to the containment, and at the 
exhaust opening of the local exhaust system. If sampling outside the 
containment shows airborne levels have exceeded background or 0.01 fibers 
per cubic centimeter, whichever is greater, stop all work, correct the 
condition(s) causing the increase, and notify the Contracting Officer 
immediately. [In areas where the construction of a containment is not 
required, after initial TWAs are established and provided the same type of 
work is being performed, the NIH will provide sampling at the designated 
limits of the asbestos work area at such frequency as recommended by the 
NIH.] [Where glovebag methods are used, perform personal and area air 
sampling at locations and frequencies that will accurately characterize the 
evolving airborne asbestos levels.]] 

3 . 2.6.3 Sampling After Final Clean-Up (Clearance Sampling) 

NOTE: The designer shall research the state, 
regional and local laws, regulations, statutes, 
etc., to determine whether "aggressive" air sampling 
is required. 

********************************************~~**.* •••••• ********.** ••• *.** 

NOTE: See Note A located at rear of text. 
**.* •• ****** ••• *.*.*.*.*.*.*** •• * ••••• * •••• *.*.* ••••• *.*.*.*.**.*.*.*.* ••• 

NOTE: The designer shall research the state, 
regional and local laws, regulations, statutes, 
etc., to determine whether TEM analysis is required. 

******************.**.**.***.****** •• **.**.**** ••• **.****.***.************ 

Provide area sampling of asbestos fibers [using aggressive air sampling 
techniques as defined in the \-EPA 560/5-85-024-\] and establish an 
airborne asbestos concentration of less than 0.01 fibers per cubic 
centimeter after final clean-up but before removal of the containment or 
the asbestos work control area. After final cleanup and the asbestos 
control area is dry but prior to clearance sampling, the [PIH] [NIH] shall 
perform a visual inspection to insure that the asbestos control and work 
area is free of any accumulations of dirt, dust, or debris. [Perform at 
least [ _____ ] samples.] [Use transmission electron microscopy (TEM) to 
analyze clearance samples and report the results in accordance with current 
NIOSH criteria.] The asbestos fiber counts from these samples shall be 
less than 0.01 fibers per cubic centimeter or be not greater than the 
background, whichever is greater. Should any of the final samples indicate 
a higher value, the Contractor shall take appropriate actions to re-clean 
the area and shall repeat the sampling and [TEM] analysis at the 
Contractor's expense. 
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3.2 . 7 Lock Down 

Prior to removal of plastic barriers and after pre-clearance clean up of 
gross contamination, a visual inspection by the [PIH] [NIH], of all areas 
affected by the removal of the asbestos contaminated materials for any 
visible fibers, shall be conducted and approved by the [PIH] [NIH]. A post 
removal (lock down) encapsulant shall then be spray applied to ceiling, 
walls, floors and other areas exposed in the removal area. The exposed 
area shall include but not be limited to plastic barriers, furnishings and 
articles to be discarded as well as dirty change room, air locks for bag 
removal and decon chambers. 

3.2.8 Site Inspection 

While performing asbestos removal work, the Contractor shall be subject to 
on-site inspection by the Contracting Officer who may be assisted by or 
represented by safety or industrial hygiene personnel. If the work is 
found to be in violation of this specification, the Contracting Officer or 
his representative will issue a stop work order to be in effect immediately 
and until the violation is resolved. Standby time required to resolve the 
violation shall be at the Contractor's expense. 

3.3 CLEAN-UP AND DISPOSAL 

3 . 3.1 Housekeeping 

Essential parts of asbestos dust control are housekeeping and clean-up 
procedures. Maintain surfaces of the asbestos control area free of 
accumulations of asbestos fibers. Give meticulous attention to restricting 
the spread of dust and debris; keep waste from being distributed over the 
general area. Use HEPA filtered vacuum cleaners. Do not blow down the 
space with compressed air. When asbestos removal is complete, all asbestos 
waste is removed from the work-site, and final clean-up is completed, the 
Contracting Officer will certify the area as safe before the signs can be 
removed. After final clean-up and acceptable airborne concentrations are 
attained but before the HEPA unit is turned off and the containment 
removed, remove all pre-filters on the" building HVAC system and provide new 
pre-filters. Dispose of filters as asbestos-contaminated materials. 
Reestablish HVAC mechanical, and electrical systems in proper working 
order. The Contracting Officer will visually inspect all surfaces within 
the containment for residual material or accumulated dust or debris. The 
Contractor shall re-clean all areas showing dust or residual materials. If 
re-cleaning is required, air sample and establish an acceptable asbestos 
airborne concentration after re-cleaning. The Contracting Officer will 
certify that the area is safe in writing before unrestricted entry is 
permitted. The Government shall have the option to perform monitoring to 
certify the areas are safe before entry is permitted. 

3.3.2 Title to Materials 

All materials resulting from demolition work, except as specified 
otherwise, shall become the property of the Contractor and shall be 
disposed of as specified in applicable local, state, and Federal 
regulations and herein. 

SECTION 02080 PAGE 27 



3.3.3 Disposal of Asbestos 

**************** •• *** ••••••••••••••• ******.*****.**************** ••••••••• 
NOTE: Disposal procedures and sites for asbestos 
materials vary considerably with each location. 
Contact local station Public Works and the NAVFAC 
Engineering Field Division Hazardous Waste Manager 
or Industrial Hygienist for local procedures • 

•••••••••••••••••••••••••••••••••••• * •••••••••••••••••••••••••••••••••• * •• 

3.3.3.1 Procedure for Disposal 

Collect asbestos waste, asbestos contaminated water, scrap, debris, bags, 
containers, equipment, and asbestos contaminated clothing which may produce 
airborne concentrations of asbestos fibers and place in sealed fiberproof, 
waterproof, non-returnable containers (e.g. double plastic bags 6 mils 
thick, cartons, drums or cans). Wastes within the containers must be 
wetted to insure the security of the material in ca~e of container 
breeching. Affix a warning and Department of Transportation (DOT) label to 
each bag or use at least 6 mil thick bags with the approved warnings and 
DOT labeling preprinted on the bag. Dispose of waste asbestos material at 
an Environmental Protection Agency (EPA) or state-approved asbestos 
landfill off Government property. For 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 wh~~ han~ling asbestos materials at the disposal site. 

3.3.3.2 \*Asbestos Disposal Quantity Report*\ 

NOTE: See Note A located at rear of text . 
•• **** •• *********************.**.****************** ••••••••••• ************ 

[Direct the PIH to record and report, to the Contracting Officer, the 
amount of asbestos containing material removed and released for disposal. 
Deliver the report for the previous day at the beginning of each day shift 
with amounts of material removed during the previous day reported in linear 
feet or square feet as described initially in this specification and in 
cubic feet for the amount of asbestos containing material released for 
disposal.] 

[Allow the NIH to inspect, record and report the amount of asbestos 
containing material removed and released for disposal on a daily basis.] 

-- End of Section --

SECTION 02080 PAGE 28 



-- 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. 
Wet removal is the preferred method and the least 
hazardous. Dry removal as an option can be used to 
allow the Contractor to use dry removal where wet 
removal may damage adjacent areas. Dry removal as 
the only method of removal should only be specified 
if severe water damage to equipment, etc., would 
occur during wet removal. If dry removal alone is 
allowed, carefully edit the specification to remove 
all reference to amended water and wetting down 
procedures and to include a requirement for a 
written variance submitted by the Contractor along 
with the written approval of any regulatory 
authority having jurisdiction. 

NOTE C: Requirements for demolition or removal of 
asbestos outdoors varies considerably with the work 
and the location involved. This paragraph specifies 
minimum requirements (which mayor may not entirely 
apply) for demolition or removal of asbestos 
outdoors where construction of a containment mayor 
may not be practical. The designer shall provide 
specific requirements necessary for the particular 

_.project best suited to prohibit or reduce asbestos 
exposure to other Contractor employees, Navy 
resources and the general public. 

NOTE D: Suggestions for improvement of this 
specification will be welcomed using the "Agency 
Response Form" located in SPECSINTACT under "System 
Directory" or DD Form 1426. Suggestions should be 
forwarded to: 

Commanding Officer 
Naval Construction Battalion Center 
Civil Engineer Support Office 
Code DS03 
Port Hueneme, CA 93043-5000 
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*************************************************************************** 
DEP?BTME~IT OF THE NAVY GENERAL NOTES (April 1991) 
NAVAL FACILITIES 
ENGINEERING COMMAND 
************************************ ••••••• ***** •••••••••• ***************** 

GENERAL NOTES 

The following is provided as guidance for use of this Naval Facilities 
Guide Specification (NFGS): 

1. The NFGS is in the three-part Section format established by the 
Construction Specifications Institute and adopted by the Department of 
the Navy. . The specification is in the SPECSINTACT format to 
accommodate editing the magnetic media edition using the SPECS INTACT 
Computer System to produce the project specification section. 

2. Technical Notes are interspersed in the body of the specification, if 
they are ten lines or less, and are separated from the text by a line 
of asterisks above and below the note. Technical Notes more than ten 
lines or repeated more than three times remain at the end of the 
specification under the heading "Criteria Notes," with a notation in 
the text. All Technical Notes and Criteria Note notations immediately 
precede the text to which they apply. DO NOT PRINT CRITERIA 
(TECHNICAL) NOTES OR NOTATIONS IN THE FI~AL MANUSCRIPT OF THE PROJECT 
SPECIFICATION SECTION CREATED FROM THIS GUIDE SPECIFICATION. (Notes 
can be deleted automatically when using SPECSINTACT.) 

3. Do not refer to this guide specification in the project specification. 
Use it as a manuscript to prepare the project specifications. Edit and 
modify this guide specification to meet project requirements. Where 
"as shown," "as indicated," "as detailed," or words of similar import 
are used, include all requirements so designated on the project 
drawings. 

, . 

4. Do not include the following parts of this NFGS in the project 
specification: 

a. Signature Sheet 
b. Table of Contents 
c. Notes or Criteria Notes 
d. Sketches, if any 
e. General Notes 
f. Other supplemental information, if any, attached to this guide 

specification. 

Use all parts listed above in the editing process but, when working 
with printed copy, detach them (where possible) as the first step in 
editing this guide specification for inclusion in a project 
specification. (All parts listed above are automatically deleted when 
printing without notes in SPECSINTACT.) If required for the 
construction contract, sketches and figures shall be placed on the 
project drawings. Where there are no project drawings, sketches and 
figures may be included as a part of the project specification, if 
required. 
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5. Project title shall be placed in the upper left corner of each page and 
is limited to 66 character spaces on one line. (Automatically printed 
when using SPECSINTACT if the project title is entered as the title in 
the Job Set-Up Screen). 

6. Project specification number shall be placed in the upper right corner 
of each page. (Automatically printed when using SPECSINTACT if the 
project specification number is entered as the job name in the Job 
Set-Up Screen.) 

7. Project specification section number and page number shall be centered 
at the bottom of each page of the section created from this guide 
specification. (Automatically printed when using SPECSINTACT.) 

8. Where numbers, symbols, words, phrases, clauses, sentences, or 
paragraphs in this guide specification are enclosed in brackets, [], 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 Submittal type (i.e. SD-14 for "Samples"). The letters and 
number (i.e., SD-14 for "Samples") are Submittal Descriptions defined 
in Section 01300, "Submittals." 

13. Specifications shall not repeat information shown on the drawings. 
Specifications shall establish the quality of materials and 
workmanship, methods of installation, equipment functions, and testing 
required for the project. Drawings shall indicate dimensions of 
construction, relationship of materials, quantities, and location and 
capacity of equipment. 

14. CAUTION: Coordination of this section with other sections of the 
project specification and with the drawings is mandatory. If materials 
or equipment are to be furnished under this section and installed under 
other sections or are indicated on the drawings, state that fact 
clearly for each type of material and item of equipment. Review the 
entire project specification and drawings to ensure that language is 
included to provide complete and operational systems and equipment. 

15. Any changes or revisions to this document, since the date of the 
original approval for NAVFAC, have been performed by the Guide 
Specifications Division (Code DS03) located at the Naval Construction 
Battalion Center at Port Hueneme, California 93043-5000. (Phone: 805 
982-6103) 

16. Suggestions for improvement of this specification will be welcomed 
using the "Agency Reponse Form" located in SPECSINTACT under "System 
Directory" or DO Form 1426. Suggestions should be forwarded to: 

Commanding Officer 
Naval Construction Battalion Center 
Civil Engineer Support Office 
Code DS03 
Port Hueneme, CA 93043-5000 

End of General Notes --
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Sources of Definitions: 

Abatement 

Acoustical Insulation 

Acoustical Tile 

Actinol 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 
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An air sampling technique typically used for 
final clearance air sampling wherein the 
area and surfaces surrounding the air 
sampling equipment are agitated, brushed, 
blown with air jets or mechanical fans or 
otherwise disturbed in an effort to 
resuspend any settled dust. This technique 
greatly extends the sensitivity of final 
clearance air sampling to the presence of 
residual asbestos fibers and thereby 
provides a potent means of assessing the 
thoroughness of project cleanup efforts. 

Asbestos Hazard Emergency Response Act; 
passed in 1986 to ensure all kindergarten 
through 12th grade schools are surveyed for 
asbestos and to have an operations and 
maintenance plan implemented to monitor the 
asbestos and its conditions. 

Asbestos Information Association 

American Institute of Architects 

American Insurance Association 

American Industrial Hygiene Association 

A certification given by the AIHA to 
an analytical laboratory that has 
successfully participated in the 
"Proficiency Analytical Testing" program for 
quality control as established by the 
National Institute for Occupational Safety 
and Health. 

A device designed to disperse an air stream 
throughout a given area. 

A system for permitting entrance or exit air 
movement between a contaminated area and an 
uncontaminated area, typically consisting of 
two curtained doorways at least 3 feet 
apart. 

An industrial hygienist or other qualified 
individual who collects air samples and 
monitors the asbestos abatement worksite. 

The process of measuring the airborne fiber 
concentration of a specific quantity or air 
over a given amount of time. 
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Air Plenum 

Air Sampling 

Air Sampling Technician 

Airborne Asbestos 
Analysis 

Alveolar Macrophages 

Alveoli 

Ambient Air 

Amended Water 

Amosite (Brown Asbestos> 

Amphibole 
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Any space used to convey air in a building 
or structure. The space above a suspended 
ceiling is often used as an air plenum. 

The process of measuring the fiber content 
of particulate mass of a specific volume of 
air in a stated period of time. 

A person experienced, trained and tested in 
appropriate air sampling techniques 
(particularly NIOSH P&CM 239 and Method 7400 
procedures) and in the operation and 
maintenance of air sampling equipment. 

Determination of the amount of asbestos 
fibers suspended in a given amount of air. 

Highly specialized mobile cells in the lungs 
that attempt to engulf and digest such lung 
hazards as dusts or fibers. 

located in clusters around the respiratory 
bronchioles of the lungs, this is the area 
in which true respiration takes place. 

The surrounding air or atmosphere in a given 
area under normal conditions. 

Water to which an appropriate surfactant has 
been added. This surfactant must, at least, 
meet the minimum specifications set forth by 
the u.S. Environmental Protection Agency. 
EPA recommends a wetting agent consisting of 
50% polyethylene ester and 50% polyethylene 
ether in a ratio of 1 ounce to 5 gallons of 
water. This wetting agent is not as 
effective with materials which contain a 
high percentage of amosite asbestos because 
amphiboles (i.e. amosite) are hydrophobic. 

An Asbestiform mineral of the amphibole 
group. It is the second most commonly used 
form of asbestos in the U.S., containing 
approximately 50% silicon and 40% Iron (II) 
oxide, and is made up of straight, brittle 
fibers, light grey to pale brown in color. 

One of the two major groups of minerals from 
which the asbestiform minerals are derived-­
distinguished by their chain-like crystal 
structure and chemical composition. Amosite 
and crocidolite are examples of amphibole 
minerals. 
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ANSI 

Anthophyllite 

Approved landfill 

As-Built Drawings 

Asbestiform Minerals 

Asbestos 

Asbestos Bodies 

Asbestos-Containing 
Building Material (ACBM) 

Asbestos-Containing 
Material (ACBM) 

Asbestos-Contaminated 
Elements 

Asbestos Contaminated 
Material 

Asbestos Control 
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American National Standards Institute 

One of six naturally-occurring asbestos 
minerals. It is of limited commercial 
value. 

A site for the disposal of asbestos­
containing and other hazardous wastes that 
has been given EPA approval. 

Drawings and specifications which reflect 
the way a building was actually constructed. 

Minerals which, due to their crystal 
structures and chemical composition, tend to 
be separated into fibers and can be 
classified as a form of asbestos. 

A generic name given to a number of 
naturally-occurring hydrated mineral 
silicates that possess a unique crystalline 
structure, are incombustible in air, and are 
separable into fibers. Asbestos includes 
the asbestiform varieties of chrysotile 
(serpentine), crocidolite (riebeckite), 
amosite (cummingtonite-grunerite), 
anthophyllite, antinolite, and tremolite. 

Coated asbestos fibers often seen in the 
lungs of asbestos-exposure victims. 

Surfacing ACM, thermal system insulation 
ACM, or miscellaneous ACM that is found in 
or on interior structural members or other 
parts of a school building (AHERA 
Definition) . 

Any material or product which contains 
more than one (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 
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A decision tool which can be used to 
determine the extent of the asbestos hazard 
that exists in a building, and which can 
also be used to develop actions. 

Fibers with their length being greater than 
five microns (length to width ratio of 5:1), 
generated from an asbestos-containing 
material. 

Filtered 'exhaust ventilation equipment used 
for drawing inside enclosed work areas. 
Such equipment shall have at least three 
filter stages, including readily accessible 
pre- and secondary filters, and a final 
filter which shall be a high efficiency 
particulate air (HEPA) filter rated 99.97 
percent effective in capturing particles 
having diameters of 0.3 micrometers. 
Electrostatic precipator AFDS are permitted 
only if the exhaust is HEPA-filtered. 

Reference to the OSHA requirements in the 
general industry standards regarding 
asbestos exposure (29 CFR 1910.1001 and 
1926.58), and EPA National Emission Standard 
for Hazardous Air Pollutants (NESHAP) 40 CFR 
61, subpart M}. 

A scarring of the lungs caused by exposure 
to asbestos. Continued exposure may lead to 
degeneration of lung function and death. 

The length of a fiber vs. its width. 

A hazardous atmosphere to which exposure 
exposure will result in serious injury or 
death in a matter of minutes, or cause 
serious delayed effects. 

Respiratory protection devices which 
exclude workplace air altogether and provide 
clean air from some independent source. 

Polyethylene sheeting and/or other materials 
which, when used in conjunction with the 
existing floors, ceilings, and walls of the 
structure, form the enclosed work area. The 
barrier separates the contaminated work 
environment from the uncontaminated 
environment. 

A statement of the price at which a 
contractor will complete a given project. 
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"Blue Book" 

Breeching 

Bridging Encapsulant 

Bronchi 

Bronchogenic Cancer 

Bulk Samples 

Cancer 

Carbon Monoxide 

Ceiling Concentration 

Cementitious 

Chain-of-Custody 

Change Order 

Chrysotile 
(White Asbestos> 
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EPA publication of March 1983 titled, 
"Guidance for Controlling Friable Asbestos­
Containing Materials in Buildings." Now 
replaced by 1985 revised edition. 

A duct that transports combustion gases from 
a boiler or heater to a chimney or stack. 
Also called a flue. 

The application of a sealant over the 
surface of asbestos-containing material to 
prevent the release of asbestos fibers. 

Primary branches of the trachea (windpipe). 

An abnormal cell growth in the primary 
branches of the trachea (windpipe). 

Samples of bulk material, in the case of 
asbestos, suspect material. 

A cellular tumor which normally leads to 
premature death of its host unless 
controlled. 

A highly toxic colorless and odorless gas. 

The maximum allowable level of toxic 
material that can be present at any given 
point in time. 

Asbestos-containing materials that are 
densely packed, granular and are friable. 

Cubic feet per minute. 

Formal procedures for tracking samples and 
insuring their integrity. 

A change to construction documents after a 
contract for construction has been signed. 

The only asbestiform mineral of the 
serpentine group, which contains 
approximately 40% each of silica and 
magnesia oxide. It is the most common form 
of asbestos used in buildings. Recent 
studies have found this form of asbestos to 
pose little hazard to humans, however, the 
contaminate tremolite, an inseparable 
asbestos form with chupatile, has a large 
potential for bodily harm in humans. 
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Claims-Made Insurance 

Claustrophobia 

Clean Room (Clean Area) 

Clerk of the Works 

Closed Circuit SCBA 

Columns 

Compressed Oxygen 
Cylinder Type Close 
Ci rcuit SCBA 

Concrete-like Asbestos 

Cont i nuous Fl ow 
Airline Device 

Contract Documents 
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An industrial hygienist who has been granted 
certification by the American Board of 
Industrial Hygiene, used to supervise 
surveys and design for asbestos abatements. 

Tiny hair-like structures in the windpipe 
and bronchi of the lung passages that help 
force undesirable particles and liquids up 
and out of the lungs. 

A form of insurance in which a claim is 
allowed only if the insurance is in effect 
when the claim is made, that is, when the 
injury of effect is observed. 

The fear of being in enclosed or narrow 
spaces. 

An uncontaminated area or room outside the 
enclosed work area and part of the work area 
isolation structure, with provisions for 
storage of workers' street clothes and 
protection equipment. 

A person who coordinates and oversees all 
activities on an asbestos abatement job 
site. 

A self-contained respiratory protection 
device in which the air is rebreathed after 
the exhaled carbon dioxide has been removed 
and the oxygen content restored. 

The building components which support the 
structural beams. 

A self-contained respiratory protection 
device in which air is supplied from a 
compressed air cylinder. The exhaled air is 
filtered to remove carbon dioxide, and 
additional breathing air is provided. 

Hard, non-friable asbestos-containing 
material that requires a mechanical force to 
penetrate its surface. 

A respirator that maintains a constant air­
flow to the wearer. 

Legally binding building drawings and 
specifications. Also called construction 
documents. 
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Contract Specifications 

Criteria Document 

Crocidolite Blue 
Asbestos 

Curtained Doorwav 

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 (FAMl 

Fi reproofi n9 

Friable 

Full Facepiece 
Respirator 

Functional Spaces 

Green Book 

Glovebag 

Glove-box (bag) ' 

Grade D Air 

Ground Fault 
Circuit Interrupter 

Ground Fault Interrupter 
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A portable survey instrument with 
the capability of providing instantaneous 
airborne fiber concentration readings. 

Spray- or trowel-applied fire-resistant 
materials. 

Material that can be crumbled or reduced to 
powder by hand pressure. 

A respirator which covers the 
wearer's entire face from the hairline to 
below the chin. 

Spatially-distinct units within a building 
which contain identifiable populations of 
building occupants or building uses. 

Forced Vital Capacity. The measured 
quantity of air that can be forcibly exhaled 
from a person's lungs after full inhalation. 

EPA publication of July 1990 titled 
"Managing Asbestos in Place: A Building 
Owner's Guide to Operations and Maintenance 
Programs for Asbestos-Containing Materials, 
1990. 

Plastic bag-type enclosure placed around 
asbestos-containing pipe lagging so that it 
may be removed without generating airborne 
fibers into the atmosphere. 

Plastic enclosure placed around a specific 
operation such as a valve to contain small 
areas of materials for asbestos removal. 

Breathing air which has between 19.5% - 23% 
oxygen, no more than 5 mg/mJ of condensed 
hydrocarbons, no more than 20 ppm of carbon 
monoxide, no pronounced odor, and a maximum 
of 1,000 ppm carbon dioxide. 

A circuit breaker that is sensitive to very 
low levels of current leakage from a fault 
in an electrical system. 

A device which automatically de-energizes 
any high voltage system component which has 
developed a fault in the ground line. 
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Half Mask-
High Efficiency 

Heat Cramps 

Heat Exhaustion 

Heat Stress 

Heat Stroke 

HEPA Vacuum Equipment 

High Efficiency 
Particulate Air (HEPA) 

Holding Area 

Homogeneous 

Homogeneous Areas 
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A respirator which covers one-half 
of the wearer's face and is equipped with 
filters capable of screening out 99.97% of 
all particles larger than 0.3 microns. 

Painful spasms of heavily used skeletal 
muscles such as hands, arms, legs, and 
abdomen which are sometimes accompanied by 
dilated pupils and weak pulse resulting from 
depletion of the salt content of the body. 

A condition resulting from dehydration 
and/or salt depletion, or lack of blood 
circulation which is usually accompanied by 
fatigue, nausea, headache, giddiness, clammy 
skin, and a pale appearance. 

A bodily disorder associated with exposure 
to excessive heat. 

The most severe of the heat stress disorders 
resulting from the loss of the body's 
ability to sweat which is characterized by 
hot dry skin, dizziness, nausea, severe 
headache, confusion, delirium, loss of 
consciousness, convulsion, and coma. 

High efficiency particular air, filtered 
vacuuming equipment with a filter system 
capable of collecting and retaining asbestos 
equipment with a filter system capable of 
collecting and retaining asbestos fibers. 
Filters must have a retention efficiency of 
99.97 percent or greater for particles 
having diameters of 0.3 micrometers. 

A type of filter which is 99.97% 
efficient at filtering particles of 
0.3 micrometersin diameter. 

The room between the washroom and the truck 
loading area where decontaminated waste is 
stored. 

Evenly mixed and similar in appearance and 
texture throughout. 

An area which contains material that is 
uniform in color, texture, and appears 
identical in every other respect. 
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Hose Masks 

HVAC Systems 

Indemnify 

Independent Testing 

Industrial Hygienist 

Joists 

Local Exhaust 
Ventilation 

Lagging 

M0210030 

Respirators that supply air from an 
uncontaminated source through a strong, 
large diameter hose to the facepiece that 
does not use compressed air or have any 
pressure regulating devices. 

Heating, ventilating and air conditioning; 
all building mechanical equipment including 
supply and return ductwork, unit 
ventilators, fan-coil units, blower cabinets 
and fans, control devices, damper assemblies 
and other similar mechanical equipment. 

To pay for or pay back. Indemnification 
clauses in contacts are intended to cover 
the cost of judgments and/or legal defenses 
in the event of litigation. 

A qualified organization capable of 
performing necessary air sampling and 
analysis and other testing requirements of 
asbestos projects. The laboratory should 
successfully participate in the National 
Voluntary Laboratory Accreditation Program 
(NVLAP) for bulk sample analysis conducted 
by the National Institute for Standards and 
Technology (NIST) and the National Institute 
for Occupational Safety and Health (NIOSH) 
Proficiency in Analytical Testing (PAT) 
program, and have on staff at least one 
American Board of Industrial Hygiene 
certified industrial hygienist and be 
accredited by the American Industrial 
Hygiene Association. 

A person having a college or university 
degree or degrees in engineering, chemistry, 
physics, medicine or related physical and 
biological sciences who: by virtue of 
special studies and training, has acquired 
competence in industrial hygiene. 

The structural building component which the 
flooring or roof rests on. 

The mechanical removal of air contaminants 
from a point of operation. 

Insulation used to prevent heat loss from 
pipes, boilers and similar mechanical 
equipment. 
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Latency Period 

Li abil ity 

Logbook 

Lung Cancer 

Make-up Air 

Mechanical Filter 
Respirator 

Mechanical Systems 

Medical Examinations 

Medical History 

Mesothelioma 

Method 7400 

Micron 

Millimeter 

Mineral Wool 

M0210030 

The time between first exposure to a 
disease-causing agent and the appearance of 
the disease. 

Being subject to legal action for one's 
behavior. 

An official record of all activities which 
occurred during a removal project. 

A malignant growth of tissue in the lungs, 
specifically of the bronchi covering. 

Supplied or recirculated air to offset that 
which has already been exhausted from an 
area. 

Mixed Cellulose Ester Filter which is one of 
several different types of media used to 
collect asbestos air samples. 

A respiratory protection device 
which offers protection against airborne 
particulates including dusts, mists, metal 
fumes, and smokes. 

See HVAC Systems. 

An evaluation of a person's health status 
conducted by a medical doctor. 

A record of a person's past health record, 
including all the hazardous materials that 
they have been exposed to and also any 
injuries or illnesses which might dictate 
their future health status. 

A rare cancer of the lining around the lungs 
(pleura) or the abdomen (peritoneum). It is 
almost always caused by exposure to 
asbestos. 

NIOSH sampling and analytical method for 
fibers using phase-contrast microscopy. 
Replaces method P&CAM 239. 

One millionth of a meter. 

Prefix meaning one-thousandth. 

One-thousandth of a meter. 

A commonly used substitute for asbestos. 
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Miscellaneous Material 

Negative Pressure 

Negative Pressure 
Respirator 

Negative Pressure 

NESHAP 

NIOSH/MSHA 

NIOSH Method 7400 

Numerical Value 

Occurrence Insurance 

M0210030 

Interior building material on structural 
components, structural members or fixtures, 
such as floor and ceiling tiles, and does 
not include surfacing material or thermal 
system insulation (AHERA Definition). 

Material Safety Data Sheet. 

Mine Safety and Health Administration. 

An atmosphere created in a work area 
enclosure such that airborne fibers will 
tend to be drawn through the filtration 
system rather than leak out into the 
surrounding areas. The air pressure inside 
the work area is less than that outside the 
work area. 

Respirators which function by the wearer 
breathing in air through a filter. 

A form of qualitative fit testing in which 
the wearer covers the filters of a negative 
pressure, air-purifying respirator to check 
for leaks around the face seal. 

National Emission Standards for Hazardous 
Air Pollutants--EPA Regulation 40 CFR 
subpart M, part 61. 

The National Institute for Occupational 
Safety and Health which was established by 
the Occupational Safety and Health act of 
1970. 

The official approving agencies for 
respiratory protective equipment who test 
and certify respirators. 

NIOSH proposed sampling and analytical 
method for asbestos in air, No. 7400, "NIOSH 
Manual of Analytic Methods, Third Edition." 

Refers to the types and percentages of 
asbestos present in a given samples. 

A form of insurance in which a claim is 
allowed regardless of when the claim is 
filed. For asbestos insurance, the 
"occurrence" could be the time of first 
exposure. 
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Oilless Compressor 

Open Circuit SCBA 

Operations and 
Maintenance Plan (OMP) 

"Orange Booklets" 

Oxygen Deficient 
Atmosphere 

P&CAM 239 

PAT Samples 

Particulate Contaminants 

PEL 

Penetrating Encapsulant 

M0210030 

An air compressor that is not oil 
lubricated, which does not allow carbon 
monoxide to be formed in the breathing air. 

A type of self-contained breathing unit 
which exhausts the exhaled air to the 
atmosphere instead of recirculating it. 

Specific procedures and practices 
developed for the interim control of 
asbestos-containing materials in buildings 
until it is removed. 

EPA publications issued in March 1979 
titled: Asbestos-Containing Materials in 
School Buildings: A Guidance Document, 
parts I and II. 

The Occupational Safety and Health 
Administration which was created by the 
Occupational Safety and Health Act of 1970; 
serves as the enforcement agency for safety 
and health in the workplace environment. 

Any atmosphere containing less than 
19.5% oxygen. 

NIOSH approved sampling and analytical 
method for asbestos in air, published in the 
"NIOSH Manual of Analytical Methods, Second 
Edition. " 

Protection factor as provided by a 
respirator which is determined by dividing 
the airborne fiber concentration outside of 
the mask by the concentration inside the 
mask. 

Proficiency Analytical Testing of asbestos 
samples conducted through NIOSH for 
laboratories involved with the analysis of 
asbestos samples. 

Minute airborne particles given off in the 
form of dusts, smokes, fumes, or mists. 

Permissable Exposure Limit as stated by 
OSHA. 

liquid material applied to asbestos­
containing material to control airborne 
fiber release by penetrating into the 
material and binding its components 
together. 

-17-



Peritoneum 

Permissible Exposure 
Level (PEL) 

Personal Protective 
Equipment (PPE) 

Personal Sample 

Personnel Protection 

Phase Contrast Microscopy 
i£Q1l 

Physical Assessment 

Pipe Lagging 

Plenum 

Pleura 

Plumbing System 

Pneumoconiosis 

M0210030 

The thin membrane that lines the surface of 
the abdominal cavity. 

A level of airborne fibers specified 
by OSHA as an occupation exposure standard 
for asbestos. It is 0.2 fibers per cubic 
centimeter of air, 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 
ifJJ1l 

Polyethylene 

Positive Pressure Respirators -

Positive Pressure Respirator -
Check 

Posting 

Powered Air Purifying 
Respiratory {PAPRl 

Pre-Construction Conference 

Pre-Employment Physical 

Pressure Demand Airline 
Devices 

Prevalent Levels 

Prevalent Samples 

M0210030 

A method of analyzing bulk samples for 
asbestos in which the sample is illuminated 
with polarized light (light which vibrates 
in only one plane) and viewed under a light 
microscope. 

Plastic sheeting which is often used to seal 
off an area in which asbestos removal is 
taking place for the purpose of preventing 
contamination of other areas. 

Respirators which function by blowing air or 
providing pressurized air to the wearer. 

A form of qualitative fit testing in which 
the wearer covers the exhalation valve of a 
negative pressure, air-purifying respirator 
to check for leaks around the face seal. 

Refers to caution or warning signs which 
should be posed in any area in which 
asbestos removal is taking place, or where 
airborne fiber levels may present a health 
hazard. 

Either a full facepiece, helmet, or hooded 
respirator that has the breathing air 
powered to the wearer after it has been 
purified through a filter. 

A meeting held before any work begins 
between the contractor and the building 
owner at which time the job specifications 
are discussed and all details of the work 
agreed upon. 

Complete medical examination of an employee 
before the job begins to determine whether 
or not he/she is fit to perform the 
functions of their employment. 

A respiratory protection device which has a 
regulator and valve design such that there 
is a continuous flow of air into the 
facepiece at all times. 

Levels of airborne contaminants occurring 
under normal conditions. 

Air samples taken under normal conditions 
(background samples). 
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Professional Industrial 
Hygienist 

Progress Payments 

Protection Factor (PF) 

Protective Clothing 

Pulmonary 

Pulmonary Function Tests 

Purple Book 

Qualitative Fit Test 

Quality Assurance 

Quantitative Fit Testing 

M0210030 

A person possessing either a baccalaureate 
degree in engineering, chemistry or physics, 
or a baccalaureate degree in a closely 
related biological or physical science from 
an accredited college or university and who 
also has a minimum of three years of 
individual hygiene experience. 

A pre-work agreement whereby the building 
owner pays the contractor after completion 
of certain phases of the project. 

A number which reflects the degree of 
protection provided by a respirator. It is 
calculated by dividing the concentration of 
contaminant outside the mask by the 
concentration inside the mask. 

Protective, lightweight garments worn by 
workers performing asbestos abatement to 
keep gross contamination off the body. 

Pertaining to, or affecting the lungs, or 
some portion thereof. 

A part of the medical examination required 
to determine the health status of a person's 
lungs. 

EPA publication of June 1985 titled, 
"Guidance for Controlling Asbestos­
Containing Materials in Building. 1985 
Edition." This document is a revision of 
the "Blue Book." 

A method of testing a respirator's face-to­
facepiece seal by covering the inhalation or 
exhalation valves and either breathing in or 
out to determine the presence of any leaks. 

A program for collecting and analyzing 
additional samples of suspect material to 
check on the reliability of procedures. 

Testing the fit of a respirator by 
calculating concentrations of contaminants 
inside and outside the mast. This requires 
the use of instruments. 

An abnormal cracking sound heard from the 
lungs which does not necessarily indicate 
any specific disease. 
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Random Sample 

Recordkeeping 

Regulated Areas 

Removal 

Resolution 

Respiration 

Respirator Program 

RespiratorY Protection 
Program 

Respiratory Tract 

Resuspension 

Rip-Out 

Safety Glasses 

M0210030 

A sample drawn in such a way that there is 
no set pattern and is designed to give a 
true representation of the entire population 
or area. 

Detailed documentation of all program 
activities, decisions, analyses, and any 
other pertinent information to a project. 

Areas where fiber levels may exceed OSHA's 
permissible exposure limit. 

All specified procedures necessary to remove 
and properly dispose of ACM. 

The ability to distinguish between 
individual objects, as with a microscope. 

The exchange of gases in the lungs. 

A written program established by an employer 
which provides for the safe use of 
respirators on their job sites. 

A set of procedures and equipment required 
by OSHA if employees wear negative pressure 
respirators or if fiber levels are above the 
PEL. 

The organs of the body which convey air to 
the blood, allow exchange of gases, and 
remove carbon dioxide. 

The secondary dispersal or re-entrainment of 
settled fibers which have previously been 
released by impact or fallout. 

The uncontrolled removal of asbestos­
containing materials from a building. 

The likelihood or probability of developing 
a disease, or being hurt, as the result of 
exposure to a contaminant or a condition. 

Self-Contained Breathing Apparatus 

Protective eye equipment. 
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Scanning Electron Microscopy -
lill1l 

Scanning Transmission 
Electron Microscopy (STEM) 

Serpentine 

Shop Drawings 

Shower Room 

Significantly Damaged 
Friable Surfacing Material 

Specifications 

Spirometer 

Steel Beams 

Stripping 

Structural Steel 

Substrate 

M0210030 

A method of microscopic analysis which 
utilizes an electron beam directed at the 
sample and then collects the beams that are 
reflected to produced an image from which 
fibers can be identified and counted. 

A combination of a transmission electron 
microscope with scanning and focusing coils 
so that a beam of electrons can be scanned 
over the sample or pinpointed in a 
particular area. 

One of the two major groups of minerals from 
which the asbestiform minerals are derived, 
distinguished by their tubular structure and 
chemical composition. 

Detailed drawings of selected items used in 
the construction of a building. 

A room between the clean room and the 
equipment room in a worker decontamination 
system in which workers take showers when 
leaving the work area. 

Friable surfacing ACM in a functional space 
where damage is extensive and severe (AHERA 
definition) . 

A written set of standards, procedures, and 
materials for the construction of a 
buil di ng. 

An instrument which measures the volume of 
air being expired from the lungs. 

Building components which support the 
joists. 

All specified procedures necessary to remove 
asbestos-containing materials or asbestos­
contaminated materials from their substrate 
or from any component or structure of the 
building. 

A building component which is designed to 
support other structural members in a 
building. 

The material or existing surface located 
under or behind the asbestos-containing 
material. 
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Supplied Air Respirator 

Surface Sample 

Surfacing Material 

Surfactant 

Synergistic 

Thermal System Insulation 

Transite 

Transmission Electron 
Mi croscopy (TEM) 

M0210030 

A respirator that has a central source of 
breathing air which is supplied to the 
wearer by way of an airline. 

Wipe or bulk sample taken from the suspect 
surface to ascertain presence of asbestos 
fibers. 

Material in a building that is sprayed-on, 
troweled-on, or otherwise applied to 
surfaces, such as acoustical plaster on 
ceilings and fireproofing materials on 
structural members or other materials on 
surfaces for acoustical, fireproofing, or 
other purposes (AHERA definition). 

A chemical wetting agent added to water to 
reduce its surface tension and thereby 
improve its penetrating capabilities into 
asbestos-containing materials. 

The combination of two effects which is 
greater than the sum of the two independent 
effects. 

Levels of contaminants established by the 
American Conference of Governmental 
Industrial Hygienists to which it is 
believed that workers can be exposed to with 
minimal adverse health effects. (Threshold 
Limit Values) 

Time-Weighted Average, as in air sampling. 

Material applied to pipes, fittings, 
boilers, breeching, tanks, ducts, or other 
interior, structural components to prevent 
heat loss or gain, or water condensation, or 
for other purposes. 

A legal wrong, sometimes referred to as 
negligence. 

A trade name for asbestos cementitious 
products. 

A method of microscopic analysis which 
utilizes an electron beam that is focused 
onto a thin sample. As the beam penetrates 
(transmits) through the sample, the 
difference in densities produces an image on 
a fluorescent screen from which samples can 
be identified and counted. 
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Treated Cellulose 

Tremolite 

Type B Reader 

Type C Supplied Air 
Respirator 

USEPA 

Vermi cul ite 

Visible Emissions 

Visual Inspection 

Wash Room 

Water Damage 

Wet Cleaning 

M0210030 

An insulation material made of paper or wood 
products with fire-retarding treatment 
added. 

One of six naturally-occurring asbestos 
minerals. Tremolite has few commercial 
uses. 

A physician who is specialized training in 
reading x-rays, specifically in recognizing 
lung disorders. 

A respirator designed to provide a very high 
level of protection which supplies air to 
the wearer from an outside source such as a 
compressor. 

United States Environmental Protection 
Agency. 

A micaceous mineral that is sometimes used 
as a substitute for asbestos which is 
lightweight and highly water-absorbent. 

Airborne fibers given off from an asbestos­
containing source that are visible to the 
human eye. 

A walk-through type inspection of the work 
area to detect incomplete work, damage, or 
inadequate clean up of a worksite. 

Wet Bulb Globe Temperature, a heat stress 
index. 

A room between the work area and the holding 
room in the equipment decontamination 
structure, with hot and cold or warm running 
water and suitably arranged for complete 
equipment and waste cleaning. Waste water 
must be either filtered or disposed of as 
asbestos contaminated waste. 

Deterioration or delamination of ceiling or 
wall materials due to leaks from plumbing or 
cracks in the roof. 

The process of removing asbestos­
contamination from building surfaces, 
equipment, objects, tools, disposal 
containers, etc. This may be accomplished 
by washing with cloths, mops, sponges, or 
brushes, or by showering with water in the 
wash room. 
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Wetting Agents 

Work Area Isolation 
Structure 

Working Drawings 

Workmen's Compensation 

a-Hour TWA 
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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 ~r 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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