
 
 

N00639.AR.000868
NSA MID SOUTH

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

FINAL OPERATIONS AND MAINTENANCE PLAN FOR BUILDING S183 AND S184 VOLUME
29  MILLINGTON SUPPACT TN

5/1/1994
CAPE ENVIRONMENTAL MANAGEMENT INC



CA P E 
ENVIRONMENTAL 
MANAGEMENT 
INC 

Volume XXIX 
Final Submittal 

Operations and 
Maintenance Plan for Buildings 
S183 and S184 at 
Naval Air Station 
Memphis, Tennessee 
Contract No. N62467-93-D-0664 
Delivery Order No. 0003 

Prepared for: 

Department of the Navy 
Southern Division 
Naval Facilities Engineering Command 
P.O. Box 10068 
Charleston, SC 

Prepared by: 

Cape Environmental Management Inc. 
2302 Parklake Dr., Ste 200 
Atlanta, GA 30345-2907 

Contact: Mark DiCarlo and Fernando Rios, PE 
(404) 908-7200 

MAY 1994 



CAPE 
ENVIRONMENTAL 
MANAGEMENT 
INC 

Volume XXIX 
Final Submittal 

Operations and 
Maintenance Plan for Buildings 
S183 and S184 at 
Naval Air Station 
Memphis, Tennessee 
Contract No. N62467-93-D-0664 
Delivery Order No. 0003 

Prepared for: 

Department of the Navy 
Southern Division 
Naval Facilities Engineering Command 
P.O. Box 10068 
Charleston, SC 

Prepared by: 

Cape Environmental Management Inc. 
2302 Parklake Dr., Ste 200 
Atlanta, GA 30345-2907 

Contact: Mark DiCarlo and Fernando Rios, PE 
(404) 908-7200 

MAY 1994 



- -~ 

PART 1 - GENERAL 

1. INTRODUCTION 

Table of Contents 

Page 

1 

2. ASBESTOS 3 
2.1 Properties and Uses 3 
2.2 Exposure Potential 4 
2.3 Health Effects 5 

3. ORGANIZATION AND IMPLEMENTATION OF THE ASBESTOS MANAGEMENT PLAN 7 
3.1 Naval Air Station (NAS) Memphis' Designated Person's 

(Public Works Officer) Duties and Responsibilities 7 
3.2 Equipment, Supplies and Selected References 11 
3.3 Initial Cleaning 14 
3.4 Routine and Episodic Cleaning 15 
3.5 Implementation of the Asbestos Management Plan 15 

4. GENERAL MANAGEMENT AND ADMINISTRATIVE REQUIREMENTS 
4.1 Employee Training 
4.2 Government Regulations 
4.3 Notifications and Permits 
4.4 Warning Signs and Labels 
4.5 Medical Surveillance 
4.6 Personal Protective Equipment 
4.7 Recordkeeping 
4.8 Annual Asbestos Reassessment Requirements 
4.9 Air Sampling ReqUirements for Minor, Major 

4.10 
4.11 
4.12 

and Emergency Projects 
Asbestos Management Control Alternatives 
Work Procedures and Responsibilities 
Disposal of ACM and ACE Waste Material 

21 
21 
23 
24 
25 
25 
26 
27 
30 

33 
37 
37 
38 

PART 2 SPECIFIC PROCEDURES FOR MANAGING ASBESTOS-CONTAIN-ING MATERIALS 41 

5. EXECUTION REQUIREMENTS AND PROCEDURES FOR MINOR, 
MAJOR AND EMERGENCY PROJECTS 
5.1 Preparation 
5.2 Asbestos Removal, Encapsulation and Enclosure 
5.3 Repair of ACM Insulation and Lagging 
5.4 Decontamination of Work area 
5.5 Re-establishment of Objects and Systems 
5.6 Glovebag Removal Procedure 

6. MECHANICAL SYSTEM INSULATION INCLUDING MASTIC (PIPING, DUCTS AND 

44 
44 
47 
51 
52 
54 
54 

MECHANICAL EQUIPMENT) 59 
6.1 Minor (Small Scale, Short Duration Projects) Work Procedures 59 
6.2 Major Work Procedures 60 



Table of Contents 

Page 

7. FLOOR COVERINGS AND MASTIC 61 
7.1 Procedures for Cleaning Asbestos-Containing or 

Asbestos Contaminated Floor Coverings 61 
7.2 Minor (Small Scale, Short Duration Projects) Work Procedures 62 
7.3 Major Work Procedures 63 

8. FIREPROOFING, INSULATION AND ACOUSTICAL MATERIALS 64 
8.1 Minor (Small Scale Short Duration Projects) Work Procedures 65 
8.2 Major Work Procedures 65 

9. CEMENTITIUS TRANSITE-TYPE ASBESTOS MATERIALS 66 
(PIPING, SIDING, WALL OR CEILING BOARD, ROOFING,ETC.) 66 
9.1 Minor (Small Scale, Short Duration Projects) Work Procedures 66 
9.2 Major Work Procedures 67 

10. WINDOW PUTTY 69 
10.1 Minor (Scale, Short Duration Projects) Work Procedures 69 
10.2 Major Procedures 69 

11. SINK MASTIC 71 
11.1 Work Procedures 71 

~ 12. ROUTINE MAINTENANCE AND CLEANING 72 
12.1 Air Handler Filters 72 

, h\130Ja02\omplan 7 i i 



APPENDICES 

A Asbestos Laws and Regulations for Tennessee. 

B Occupational Safety and Health Administration (OSHA) Standards 
(29 CFR 1910.1001 and 1926.58) 

C National Emission Standards for Hazardous Air Pollutants; Asbestos. 
NESHAP Revision; Final Rule, USEPA November 1990 

D Occupational Safety and Health Administration (OSHA) Standard 
(29 CFR 1910.134) Respiratory Protection and Respiratory Protection 
Program 

E National Institute for Occupational Safety and Health (NIOSH), 
Method 7400 Air Sampling Method For Asbestos 

F SOUTHNAVFACENGCOM Guide Specification, NFGS-02080B, Removal and Disposal 
of Asbestos Materials 

G Asbestos Glossary 

Ih\1303.0Z\ompl.n_l iii 



FIGURES AND TABLES 

Figure 3.1 Asbestos Management Organizational Structure 

Figure 3.2 Implementation Flow chart of the Asbestos 
Management Plan 

9 

10 

Table 3.1 Resources List, Asbestos Management Supplies 13 

Table 4.1 Suggested Respiratory Protection for Asbestos, Tremolite, 
Anthophyllite and Actinolite Fibers 29 

Table 4.2 Suggested Asbestos Reassessment Air Sampling Protocol 

Table 4.3 Suggested Air Sampling Protocol During Minor, Major 
and Emergency Projects 

Form 5.1 Asbestos Management Project Checklist 

32 

35 

42 

iv 



PART 1 - GENERAL 

1. INTRODUCTION 

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

This plan is structured in two parts: 

Part 1. 

Part 2. 

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

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

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

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

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

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

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

ih\llDl.D5\~pl.n 2 



2. ASBESTOS 

2.1 Properties and Uses 

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

2.1.1 Occurrence and Properties 

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

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

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

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

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

ih\lJOJa05\omplan 3 



+ 

• 

2.1.2 Commercial Uses 

2.2 

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

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. 

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
assbciated diseases, those appearing now are the result of exposures 
from 20 or more years ago. Exposure data gathered prior to 1970 was 
presented in terms of millions of particles per cubic foot (mppcf) 
without discrimination between fibers and other non-fibrous particles. 
This creates difficulties for researchers trying to relate disease 
occurrence with exposure levels. 

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

2.3.1 Asbestosis 

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

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

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

2.3.2 Cancers 

Asbestos exposure has been associated with cancers in several sites: the 
lung, the pleura and peritoneum, and the gastrointestinal tract. The 
latency period of these diseases is longer than that for asbestosis--20 
years or more. The asbestos-cancer connection is the main reason that 
the Occupational Safety and Health Administration {OSHA} set the 
permissible exposure limit {PEL} for work place asbestos at 0.2 
fibers/cc 8-hour time-weighted average (TWA) and an action level of 0.1 
fibers/cc 8-hour time-weighted average (TWA). Despite much research, 
efforts to establish a "safe" or "no effect" level of exposure for 
asbestos fibers have not yet been successful. 

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

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

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

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

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

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

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

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

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

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

. 
3.1~3 Assure that all personnel involved with the Asbestos Management 

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

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

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

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

3.1.8 Implement policies established by OSHA, EPA, and Southern Division 
NAVFACENGCOM Regulations in conjunction with the legal, public 
relations, labor relations, medical, safety and asbestos 
management consultants. Further detailing of the Designated 
Person (Public Works Officer) duties is presented in Section 3.5. 
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FIG. 3.1 ASBESTOS MANAGEMENT 
ORGANIZATIONAL STRUCTURE 
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RESPONSIBLE FOR MANAGEMENT I--- MEDICAL 
OF ALL ASBESTOS-CONTAINING SAFETY & HEALTH 
MATERIALS OUTSIDE CONSULTANTS AS REQUIRED 

I 
I 

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

(PUBLIC WORKS OFFICER) 

I 
I I 

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

I 
CONTRACTOR 
RESPONSIBLE TO 
CONTRACTING OFFICER 
WORKING THROUGH ROICt . 
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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 OISTURBANCE OF SUSPECT ACH 
AND NOTIFICATION OF THE DESIGNATED PERSON 

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

NO SPECIAL 
PROCEDURES REQUIRED 
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I SITUATION CATEGORIZED I 
BY DESIGNATED PERSON 

I 
EMERGENCY CONDITIONS ROUTINE MAINTENANCE 
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I 
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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 following an abatement action. Washington DC: USEPA. EPA 600/4-
85-049. ("Silver Book") 

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

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

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

US~PA. 1986. U.S. Environmental Protection Agency. Abatement of 
asbestos-containing pipe insulation. Washington CD: Technical Bulletin 
No. 1986-2. 

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

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

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

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

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

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

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

SUPPLIER 

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

Ni1fisk 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-Wi1son 
Division of Becton, Dickinson and Company 
Coshocton, OH 43812 
614/622-4311 

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

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

All Supplies 

All Suppl ies 

All Supplies 

All Suppl ies 

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

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

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

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

Proper cleaning is important for two reasons: 

A. The use of improper techniques to cleanup asbestos debris ~aused 
by previous deterioration or damage may result in widespread 

- . contamination, and potentially increase airborne asbestos fiber 
levels in the building. 

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

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

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

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

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

3.4 Routine and Episodic Cleaning 

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

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

3.5 Implementation of the Asbestos Management Plan 

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

Contractors who work in buildings having asbestos-containing materials 
shall be notified of the presence of these materials and of tha-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 

16 



3.5.1.6 

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

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

3.5.2 Review Asb~stos Survey 

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

3.5.2.1 

3.5.2.2 

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

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

3.5.3 Survey Indicates No Asbestos-Containing Material Present 

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

3.5.4 Survey Indicates No Sample Data Available in Specific Location 

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

3.5.5 Material Identified as Asbestos 

When the asbestos survey indicates the presence of asbestos containing 
mat~rials, the following steps shall be followed: 

3.5.6 Situation Categorized by Designated Person (Public Works Officer) 

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

3.5.6.1 

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

Emergency Conditions and Fiber Release Episodes 
Emergency conditions involve a potential for asbestos fiber 
contamination due to unexpected circumstances, posing an 
immediate threat to personnel safety or the environment. 
These situations may be handled by NAS Memphis in-house 
personnel if properly trained and under the ~upervision 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 8-hour Time 
Weighted Average), and/or the excursion limit (1.0 f/cc in a 30-minute 
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Time Weighted Average). At least three levels of training can be 
identified: 

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

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

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

Section 2 

Section 3 

Section 4 

Section 5 

Section 6 

Section 7 

Section 8 

Course overview (use of O&M Plan) 

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

Local, State and Federal regulations 

Medical surveillance 

Air Sampling 

Worker protection 
1. Respirators 
2. Personal protective clothing 

Safety concerns 

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

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

4.2 Government Regulations 

4.2.1 State 

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

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

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

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

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

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

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

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

Asbestos, tremolite, anthophyllite, and actinolite 
spil~/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 fo~ 
asbestos mills, manufacturing, demolition/renovation, spraying, 
fabricating, insulating materials, and waste disposal. The complete 
text of this standard (Revised November 11, -1990) is provided in 
Appendix C. 

4.3 Notifications and Permits 

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

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

State Level 
Haro 1 d E. Hodges 
Technical Secretary/Director 
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Division of Air Pollution Control 
701 Broadway 
Nashville, TN 37219-5402 
(615) 532-0554 

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

4.4 Warning Signs and Labels 

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

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

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

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

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

4.5 Medical Surveillance 

As noted in 29 CFR 1910.1001 and 29 CFR 1926.58, all personnel, who, by 
this operations and maintenance plan, are required to wear respirators, 
must receive a medical physical examination by the employee health 
physician to determine their ability to wear a respirator. This 
involves evaluation (usi~g pulmonary function test to include forced 
vital capacity (FVC) and forced expiratory value at one second (FEV 1 )) 

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

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

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

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

4.6 Personal Protective Equipment 

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

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

4.7 Recordkeeping 

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

File information shall include, but not be limited to: 

1. Correspondence 

2. Material Safety Data Sheets 

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

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

c. types, percentages and quantities of asbestos abated 

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

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

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

management work procedures 
d. respiratory protection program 

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

container/vehicle rental or leasing company 
c. permits 
d. signage and label(s) 
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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 

10. 

11. 

12. 

13. 

14. 
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a. agreement 
b. record set of drawings and specifications including all 

changes which occurred in the project 

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.) 

Annual Asbestos Reassessment Requirements 
(Ref. Section 4.8) 

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

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

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

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

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

Half-mask air-purifying respirator 10 
equipped with high-efficiency 
filters 

Powered air-purifying respirator, 25 
loose fitting helmet or hood with 
high-efficiency filters or 
supplied~air respirator, loose 
fitting helmet or hood, operated 
in continuous flow mode 

Full face piece air-purifying 50 
respirator equipped with high
efficiency filters 

Powered air-purifying respirator, 50 
full face piece, equipped with 
high-efficiency filters or 
supplied-air respirator, full face 
pierce, operated in continuous 
flow mode 

Full face piece supplied-air 1000 
respirator operated in pressure 
demand mode plus HEPA escape 

Full-face piece supplied-air >1000 
respirator operated in pressure 
demand mode equipped with an 
auxiliary positive pressure self
contained breathing apparatus 

0.1 or less 

0.25 or less 

0.5 or less 

0.5 or less 

10 or less 

>10 or unknown 

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

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

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

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

4.8.1 Annual Inspection 

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

4.8.2 Annual Air Sampling 

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

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

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

Location of 
Samples 

Inside 
Building 
(Note 4) 

Outside 
Building 

*Note 3 

Number 
of Area 
Samples 

5* 

5 

Volume 
of Air 
(Liters) 

minimum 
3,000 

minimum 
3,000 

Sampling 
Frequency 

Annually 

Annually 

Analytical Sampling 
Method Period 

PCM/TEM 8-hour 

PCM/TEM 8-hour 

PCM - Phase contrast microscopy 
TEM - Transmission electron microscopy 
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NOTES: 
1. The periodic air sampling requirements may serve as a 

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

2. 

3. 

4. 

5. 

Air sampling shall occur during normal working hours for 
full shift 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 (AlHA) accredited laboratory for quality 
control. 
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4.9 Air Sampling Requirements for Minor, Major and Emergency Projects 

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

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

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

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

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

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

Location of 
Area Samples 

Inside the 
work area 

Inside 
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 shi ft 

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 



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

(Continued) 

NOTES: (Continued) 

3. 

4. 

5. 

6. 

7. 

1h\1303a05\omplan 

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. 

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

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. 

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). 

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. 

lh\lJOJaOS\omplan 39 



CAPE 
ENVIRONMENTAL 
MANAGEMENT 
INC 

Part 2 

Specific Procedures 
For Managing 

Asbestos-Containing 
Materials 



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 6-12 are 
typical and do not necessarily all apply to each building under this O&M Plan. 
The applicable sections should be determined by consulting the Asbestos Survey 
Report for each building. 

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

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

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

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

A. DATE: _____ _ 

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

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

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

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

See Specs: 

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

F. PERSON SUPERVISING PROJECT WORKERS: ----------------
G. PERSON(S) INVOLVED IN SPECIFIC WORK PROCEDURES: See Attachment: 

(or) Listed below: 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

5.1.1 Work Areas 

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

5.1.1.2 Post signs to prevent entry by unauthorized persons. 

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

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

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

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

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

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

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

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

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

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

Number of air handling units needed = [Total air flow requirement 
in ft 3 /min]/[75% of Rated Capacity of unit (in ftl/min.)] (not 
including reserve) 

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

5.1.2.3.2 

5.1.2.3.3 

5.1.2.3.4 

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

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

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

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

5.1.2.4 Equipment Decontamination Facility: 

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

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

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

5.1.3 Separation of Work Areas from Occupied Areas. 

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

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

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

5.1.4 Maintenance of Enclosure Systems: 

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

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

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

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

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

5.2 Asbestos Removal, Encapsulation and Enclosure 

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

5.2.1 Asbestos Removal 

5.2.1.1 Prepare site in accordance with Section 5.1 - Preparation. 

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

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

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

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

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

5.2.1.7 Seal the filled containers. Place caution labels on containers 
in accordance with OSHA regulation 29 CFR 1910.1001 and 29 CFR 
1926.58. Clean external surfaces of bags or drum containers 
thoroughly by wet spraying in the designated area of the work 
area that is part of the equipment decontamination enclosure 
system. Move containers to washroom, wet clean each container 
thoroughly, and move to holding area pending removal to 
uncontaminated areas (not required during encapsulation or 
enclosure unless visible asbestos debris is observed). Ensure 

1 h\1303a05\omplan 48 



( 

that containers are removed from the holding area by workers who 
have entered from uncontaminated areas dressed in clean 
protective clothing and respirators. Ensure that workers do not 
enter from uncontaminated areas into the washroom or the work 
area; ensure that contaminated workers do not exit work area 
through equipment decontamination enclosure system. 

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

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

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

5.2.2 Asbestos Encapsulation and Enclosure 

5.2.2.1 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-020BO~,-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-
020B08, 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 



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 AtM 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-establlshment 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 G10vebag Removal Procedure 

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

5.6.1 Materials 

5.6.1.1 Glovebag (one or more depending on project size) 

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

5.6.1.3 Amended water (surfactant) 

5.6.1.4 Duct tape (3-inch width) 

5.6.1.5 Polyethylene disposal bags (6 mil) 

5.6.1.6 Smoke tubes with aspirator bulb 

5.6.1.7 HEPA-fi1tered vacuum cleaner 

5.6.1.8 Bone saw 

5.6.1.9 Utility knife with retractable blade 

5.6.1.10 Wire cutters 

5.6.1.11 Tin snips (if aluminum jacket is present) 

5.6.1.12 Polyethylene plastic (roll of 4 and 6 mil) 

5.6.1.13 Dual cartridge respirators with high efficiency cartridges 

1h\ll0la05\omplan 54 



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. 

ih\1303a05\omplan 57 



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. FIREPROOFING, INSULATION AND ACOUSTICAL MATERIALS 

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

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

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

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

D. Work on air handling ducts. 

E. Installation of alarms (smoke, security, fire, etc.) 

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

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

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

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

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

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

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

M. Fire, earthquake or other natural disasters. 

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

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

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

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

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

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

8.2 Major Work Procedures 

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

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

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

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

D. Use of a portable containment partition barrier may be substituted 
for full preparation requirements in occupied areas if asbestos 
material is localized. Negative air requirements and showering 
requirements shall be enforced regardless of method used. 
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9 CEMENTITIOUS TRANSITE-TYPE ASBESTOS MATERIAL (PIPING, SIDING, WALL OR 
CEILING BOARD, ROOFING, ETC.) 

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

A. Sawing and/or sanding. 

B. Coring, drilling or nailing. 

C. Breakage from short duration, high intensity impact. 

D. Removal and disposal of piping lengths 

E. Removal and disposal of full cement asbestos sheets 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

9.2 Major Work Procedures 

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

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

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

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

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

1. Workers equipped with personal protection clothing and 
respirators shall work in two-man teams. 
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2. For all procedures, one worker shall continuously spray the 
cementitious transite-type material with a surfactant from a 
garden sprayer while the other worker removes or otherwise 
disturbs the material (Note: Keep cementitious transite-type 
material intact during demolition as much as feasible). 

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

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

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

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

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

A. Natural weathering over extended time periods. 

B. window pane/frame removal or replacement. 

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

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

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

10.1 Minor (Small-Scale, Short 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 case-by-case basis. Should fiber 
levels consistently remain at or below 0.01 fibers/cc, then the 
Designated Person (Public Works Officer) shall have the option to 
discontinue protective measures as long as the same window putty 
materials are being removed with the same procedures. 

10.2 Major Work Procedures 

These procedures are guidelines for major work involving greater than 
three square feet asbestos-containing window putty. 
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A. Proceed through flow chart Figure 3.2 - Implementation Flow Chart of 
the Asbestos Management Plan, and corresponding written description 
in Section 3.5. 

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

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

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

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

1. Routine maintenance on plumbing fixtures. 

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

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

11.1 Work Procedures 

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

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

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

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

A. Sweeping and vacuuming 

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

C. Replacement of ceiling tiles 

D. Regular maintenance of piping and mechanical systems. 

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

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

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

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

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

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

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

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

12.1 Air Handler Filters 

Even though asbestos-containing spray-applied fireproofing may not exist 
in a particular building and no other evidence may have been observed to 
indicate contamination of air handler filters, the following procedures 
are presented for use if a situation develops where the air handler 
filters may have become contaminated. 

72 



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 

representati"e, of ~ S tate or local goVem!nental ~gency, 
issued ~use that l)uildinr; is struc:tur311y unsound and in 
d.1nser of i,nminent collapse is e!(e.npt fr'Jm all b'Jt th: 
following require.ncnts uf subpar3sraph If. (d) of this Rule: 

CO The notificltion require.nents ~ecified by part (d) ~. 
of this pua,ra~; 

(ii) Tile requir~.nents on stripping of friable asbest.Js 
.naterials trom previously re.nOlted :.Inits or ~tion as 
specified in wbpart (d) If. (-,i) ot this parasraph; 

om The wetting, 3S specified by (d) If. (-,) of this paraSraph, 
of friable a~tos .naterials Nt have ~ remOlted 01" 

stripped; 

(r,) The po"ion of the structure bean, demollSlecf anat 
concains friable as!.leStos ,naterQls shall be ~~y 
wet~~ during the wrecking operation. 

(e) Spraying: There "'\all "e no visible emissions to the outside air trorn 
the spr~y-on application of 'n~terials cont.linins "ftOf'e tharI 1 perr.ent 
asbestos, on a dry weight basis, :,sed to insulate or fireproJOf 
equipment and .nachinery, e!(cept ., prOltided in subparagrapll ({) of 
this paragraph. Spray-on -n,:nerials used to insulate or fireproJOf 
buildi"", structures, pi~s, and conduits s/'Iall contain less than I 
percent .ubestos on a dry ,.,eight basis. 

t. Sources subject to this parasraph are exempt from the 
require.nents of paragraph (3), General PrO'fisions, of this 
Chapter. 

2. Any owner or operator -Mho intends to spr3y asbestos .na.teria.ls 
which contain more than 1 percent as!)estos on dry weiSht 
basis to insulate or fireproof equipment olnd mac:hinery shall 
report such intention to the TechniC'll Ser.retary at least ZO 
days prior to the co.nmencement of the spraying operation. 
Such report shall include the following infor.na tion: 

(0 Name of owner or operator. 

Cij) ~ddress ~f o-ner oK operator. 

(iii) Location of spr.aying operation. 

(i.,) Procedure to :,e followed to meet the requirements olf 
this rule. 

(D :uther than meet the ".,...,isible emission requirelMnts as specified 
by subpara,raphs (a), (el, (d), (e), (tt), (i), and Od. an owner or operaClOt' 
may elect to use the methods spec:ifie-:f by subpar .. graph ](b) to cle3n 
e",issions containing ~.,.ticulate as:,e,tos material before such 
Clnission esa.pe to or U'e vented to the outsido: air. 

II 
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Where the presence of uncombined water is the tole reuon fot' 
failure to .neet the no-.risible emission requirernent of tubpa.rasraphs 
(~, Cc). Cd), Ce), (h), Cj), or (Ie) of this parasraph, such failure sh&J1 not 
be a vioLation of such emission requirements. 

Fabrlcatins: There sh.111 "e no visible emissio:Jns to the outside air, 
except .u provided in sub~r3:raph «() of this paragraph from any of 
the (allowing operations il they use commercial asbestos or fro.n any 
building or structure in which such operations ~re conducted. 

I. The f3brication of ce.nent buildi", products. 

2. The fabrication of friction l'roducts, ClCcept those ~rations 
Nt primarily insQlI ol~toS fri.:tion · .naterioals on motor 
"ehicles. 

1. The fabricatiOf'l of cement or siJiate board for "#entilati.", 
hoods; ovens; electrical panels; Li1lOratoty fumit.Jte; 
bulkheads, putitions, o1ftd ceilinss for :narine constr.Jction; and 
flow control devices for the molten .new inchutry. 

(i) Insulating: ~"olded insulating materials "..,"ich are friable af~r 
drying. installed deer F.ebruaty', 1"', shall COCttllin no comu.en:i .. 1 
asbestos. The provisions of this subparasraph do not olpply to 
insulating material which is spray applied: such materials are 
resulated under subparagraph (e). 

Cj) Waste .:fisposal" for :nanufacnaring, fabric&einS, demolition, reno
"ation, &nd sprayi", operations: The o..".er or operator of any source 
covered under the prcwisi:)M of subparaSraphs (c), Cd), Ce), or (h) of 
this puagraph shall meet the following standards: 

I. T"ere NUI)e no YisQle emissions to the outsid"!: ~r, except as 
provided in part Cj) 1. of this paragraph. durins the collectiOl1, 
processin~ inciutJinS incineration, packaging, transporting. or 
dCl'olsition 'of any asbestoS containinS -,ute .nateria! ..,hich is 
aenerated by such a source. . 

"2. All asbestos-conuinina waste 'a&terials Nil be deposited st 
_aste disposal sites which are operared in ~e with the 
prcwisions of paragr.aph U). 

3. Rather tMn meet ~~ requirement of part Ci) I. of this 
puasraph. an owner or operator may elect to. use either of the 
disposal methods specified subpart CI) 1. (j) and Cii) of this part 
or an alternative disposal .nethod which has received prbr 
"Pprcwal by the TechniaJ Secretary: 

(i) Treatment uf asbestos containina waste materia! with 
•• ter. 

m Concrol ~ice aJbel... ...~ IhaJt ~ 
thoc"oulhly .. Ued with .ater "'to a slurry and 
other aJbesws Contlinina wute 'Mteria! shall ~ 

12 
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(i) ~ame of owner 01" operator. 

(m Address of owner 01" opera tot'. 

(iii) Description of the buildins. stNCCUre, facUity. 01" 

instal~tion to be demolished 031" renovated, includins 
the size. ase. and prior use of the sU':Jccure. And th~ 
approximate amount of friable as:'.eSIOS 'nalerial used 
for insulation and fireproof InS. 

Civ) Address or lo3Catiol'l of the builc1ins, stNcture. fao::i1ity. 
or installation. 

(v) Schedul~ startins and completion dates of demolition 
or renovation. 

(vi) Nature of planned demolition .,r renovation and 
methodCs) to be employed. 

(vii) Procedures to) l)e e'nployed to ,neet t"I~ require,nenu .,f 
this subpar:a,raph And subparagra?" (j) of this 
;larasraph. 

(viii) The name and oldc1ress or location of the waste dispoSolI 
site where friable as;,estos -.., .. ste 'lfill ~e dep-'sited. 

(ix) 

(i) 

Nalne, title. "nd au~rity of the State .,r local 
sovemlnental represent:ati-Ie who h.u ordered .1 

demolitiO!'l ..,hich is subject to ~t Cd) ~. 0' this 
parasrapn. 

For purposes of detel"minins whether a planned 
renovation o~roltion constitutes a renovation within 
the meanins of this parasraph. the amount of friable 
.ubestos 'naterial to be removed or stripped ,,"all be: 

L For planned renovatins operations imolvins 
indivict ...... ly nonscheduled operations, the 
additi-Ie a,nount of friable a.sbestos,uterial tlut 
can be predicted will be re,noved "1" stripped .It .1 
source over the maximu:n period of time for 
'Ithich a pcediction can be made. The ~io)d 
Ih.UJ ~ not lea than 30 Oays And not lonset chan 
_yew. 

IL For each p~ned renovatins operation not 
CO'Iered !)y item Cd) l. (0 (1), the toW amount .,f 
fr~le asbestos material tlut C:N\ be pl"edict~.1 
will be re:nOled or stripped at ;& soucoe.. 

00 For purposes of deter.ninins whether An emersency 
renewatlns operation COItStilutes a reno"ation within 
the '~ina of this ~t. the amount of fri~le 
.. ~ros .natcrl.J to be remcHed oN stripped ~I be the 

1 
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7. The nunufacture of paints, coatings, cauD<s, adhnives, 
sea~nt'" 

~. Tl'le ~uf.1r.ture of plastics and rubber ,natedals. 

9. The m&nufacture of chlorine. 

Ill. The nunufar.ture of shotgun shells. 

II. The manufacture of asphalt concrete. 

(d) Demoli ti~ and renovatiun: T~e requirements Ilf this paragraph shall 
apply to any owner or o!)erator of a de"nlliition or reno"ilti~ 
operation who intends to demolis." any institutional, r.o'TImercial, or 
industrial building (including apcu-t,nent t,uildings ~vins more ttw" 
four dwelling units), nructure, facility, inst3lbtion, or porti-'t1 
thereof which cont3ins any pipe, duct. boiler, tank, reactor, turbine, 
furnace, or structural rne.nber that is insulated or fireproofed with 
friable as!Jestos .naterial, elCcept as provided in ?at't (d) I. of this 
paragraph; or who intends to renovate any institlJtio"al, CO'TImercial, 
or industrial b'Jildins, structure, facility, ins t3l1a tion. or portion 
thereof ..,here more tholn .sO meters (cll. 2~1) feet) ,.,f p~ \"sula~ IX 

fireproofed ..,ith friable as,est;)s ·nateria.l .ue sa-ipped oX' te~ed. or 
more th.ln " square rneters eea.. l~,) 5qUlln: teet) ot triable .!sbesDS 
material used to insulate or fire proof any duct. I)oil~r, rank, reactor, 
turbine, frJr'\llo:e, or structural rne,nber are stripped or re.noved. 

I. (j) 

Cii) 

The owner or operator of a demolitiO!1 operation is 
exempted from the requirements of this paragraph 
provided, cn the amount of friable asbestos material in 
the building or p"lrtion thereof to be de,nolished is less 
than .sO meters (o:a.. 2~1) fe-ed used to insulate pipes, and 
less than I' squ.lt'e rneters (ca.. 161) square feet) used to 
insulate or firo:proof any duct, I)oiler, tank, reactor, 
turbine, furnace, or struCtural me"n')er, and (2) the 
notification requirell~nu of ~t (d) 1. U.iJ ~ ·net.. 

Written notification shaH ~ ~stm.lricecf Of' dd.iv«ecf at . 
the Technical Secretary at least 2!l days prior tg 

co,nmcnc:ement of demolition and shall j,.,clude the 
information required by part Cd) 2. of this paragraph, 
with the excepti.", of the information required by 
subparu Cd) 2. (iii), (vi), Cvii). (vim, and (ix), shall srate 
the measured OT esti.nated amount of friable ubesCOS 
rnateri~1 used for insulation and fireproofing which is 
present. Techniques..,f estirnation shalll>e e~p1ained. 

2. Wrieten IIOUce of intenr to demolis:. :)r ~ate stYJI I)e pr0-
vided to the Technical Secreury :», the owner or operator of 
the demolition Of' renovation apention. Such notice shall be 
postmarked or deUvered to the Tec:hnbl Secrea.ry at \.cut to 
days prior to commencernent of renovation. Sue,", notic:. shall 
include the following infort~tion. 

7 
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(I) "Fabr1catin&· means any processing of a manufactured product 
containing commercial ubestos, with the exception of processing ,It 
temporary sites for the construction or restoration of buUdi"ls, 
stNctur~" facilities, or installations. 

(d "Inactive waste disposal site" ,neans M\y disposal site or portion 
thereof where additi0n31 olsbestos-conraining ..,aste .naterial will not 
be deposited and where t.'\e surface is not disturbed by vehicular 
traffic. 

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

(v) '"Roadways" means surfllces on which motor vehicles lr'3vel including, 
but not Umited to, highways, roads, streets, parking areas, and 
driveways. 

(w) "Asbestos-containing waste ,naterial,.. means .Iny was1le which 
contains co.nrnercial as/)estos and is generated by a source subject to 
the provisions of this Nle, including asbestos mill tailing, contr,,1 
device as!)estos waste, friable asbestos lIIaste .n.tterilll, and bags or 
containers that pr~iously o:ont.lined commercial a~escos. 

(2) '!mission Standard for Albenos 

(a) Asbestos .nills: Tttere shall I)e no visible emissions to Ihe outsi~ air 
from any as.'lestos .nill e'Co:ept olS provided in subparagraph CO of t:'iis 
p.tragraph. 

(b) Roadways: The surfacing of rO.tdways with .1sbestos wlin, or with 
asbestos-containing waste that is generated '>" any -.ree \Ubject fA) 

subparagraphs (c), Cd), (e), and Ch) of this Rule i~ ~r""ibite<t, ncept 
for teonporary roadw~ys on an .Irea of as!)estos ore deposits. The 
dispositiOll of asbestos tailing or asbest.ls-conc.aining waste on 
roadways cO'lered with snow or ice is conside~d "soJrfacing". 

(c) Manufacturing: There sh.1111)e no visible emissions to the outside air, 
except as provided in subp.aragraph (n of this para&raph, from :ury of 
the following operations if they use co.nmerci.ll asbestos or fl'Oln M\y 
buildin, or structure in which such opera tions are conducted. 

1. The :nanufacture of c1olh" cord, wicks. t>Jbift&, tape, t'lfine, 
rope. tIve&d. run. r00t1"" 'Ap. or olber C:~~1e rwteri.l" 

2. The manufacture of ce,nent products. 

1. The manufacture of fi~rQOfing and insubting rnateri.lls. 

-. The rnanuf.v.ture of (riction products. 

,. The rnanufv.ture of paper, millboard, and felt. 

oS. The !n.MUtac:u- of floor tile. 

~ 
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"Asbestos mill" means ;tny f3cilit" en,a,ed in the conversion or ."y 
interonediate step in the con"ersion of .sbestos ore into comtnerc::illl 
asbeUos. OoJutd<e ston,e ,)f asbestos ~terwls is not considered a 
.,ut of wch facility. 

"Commerci.&l asbesws" .neans ;tny variet" of asbestos which is 
produced by extractin, .sbest.n (1'0011 .sb.:sws or--.. 

",1anu(at:turinz" .neans the coonbining of co.nmercial asbestos, 0" in 
the ca'ie of wo"en (riction I'roducts the combinin, of textiles 
cont.lining co.n.nerc:i .. l as."estos, with any other rnaterial(s), inc:ludinz 
commercial .1sbestQ~ and the processing of this cotnbination into il 
product as specified in subpar;tgraph (2Xc) of this Rule. 

"Demolition" means the ..,recking or taJcinS out of 'Iny loa~ 0." 
structural me.nber and any related removing or strjppins of tnolble 
asbestos .naterials. 

"Fr~le asbestos material" oneans any material that conWns more 
than one :>erc:ent as!)estos ~y weight and that can be crumbae.t. 
pulverized, or r:duced to powder, -when dry, by hand pressure. 

"Contro,l device asbe"os ...,astt:" .neans any asbestos-containin, waste 
.naterial th .. t is collected in a .,ollution control device. 

(m) "RenO'lation" "'eans the removing or stripp"', of friable asbestos 
.nilterial used to insulate or fireproof any pipe, duct, boil~, tanlc, 
reiACtor, turbine. furnace. or sC"Jctural .nember. O?erations in -Iolhich 
load-suppartin, structural .ne nbers ue wreclced CH' taken out are 
excluded. 

(n) "Planned renovation" means .1 renovation operi&tion. or a number of 
such oper;uions, in which the amount of friable as~stos .naterial 
that will I)e remO'led or stripped ..,ithin a liven period of time can be 
predicted. Operations that are individu.lUy non-scheduled .ue 
included, prO'lided a number of such operatiD"ls can be predicted to 
occur durin, a given .,eriod of ti;ne bASed on operating experience. 

(0) "Emergency rel_adon" oneans a renovation operation that r~lts 
from it sudden. unexpected event, .M- is nOf s planned renovation. 
OpeRtions necnsh,u~' I,y non-routine failures of equipment .~ 
included. 

(p) "Adequately .cUed" means suffidendy mixed or co.ted ..,ith water 
or ~ aqueous solution to prevent dust emissions. 

(q) -Removu,z" "eans takin, out friable asbestos materials used to 
insulate or fireproof any pipe. ~ boiler, ~ reactor, turbine. 
fumace. or structural 'ne:nber froln~ build"", stroJC:ture. facUity, 
or installation. 

(I') "S trippinS" :ncans taking off of f"-ble .asbestos materials .ned for 
insuLation or fireproofin, of .lily pipe, duc:t, 1)0"":1'. e.nIc, r_ctor. 
turbine. fu~e. or structural .nember. 

, 

21.02.5 
9/1/EB 



Tennessee 

3. Performance tesU sh&Jl be c:onduc:1Ied under suet. conditions as 
the Technial Secretary sh.aIl specify to pw,t operator !)&sed 
on representative perform.nce of the affected faellitt. The 
owner or operator sh.aIl rrWce a.,ailable to the Technical 
Secretary such ~04'ds u may be necessary to deterlftine the 
conditions of the performance IleSts. Operations durinS 
periods of startuf). shutdown. and malfunction shall n:)t 
conSEhute represenLltive conditions of performance tests 
unless otherwise specified in the appliable standard. 

t. The owner or operator of an affected faciliry shall ?rCNiOe the 
Technical Secretary ten (10) da,s ?riot nocic:e 0' ~ 
perfo~e rest t\J -Afford the Tect.dc~l SecreQl'y the 
opportunity to Mve an observer present. · 

,. T~e owner or I)perarM of an affected tKilirt shall prCNide. or 
cause to be provided. perfor'nanc:e testinS facilities ilS followS; 

(j) 5amplins poru .adequate f~r test Inethol1s applieable to 
such facility. 

em <;afe samplin, plarform(s). 

(iii) Safe access to sa'11plinS platformCs}. 

(iv) Utilities for sa'nplins and testins equipment. 

Authority: T .CA. Section &3-2'-10' and t-,.Ztl2. "dlftinistr.ative :iistory. 
OriSiMl Rule certified lune 7. "n. Amended effeetiv~ February '. "77 • 
• \mended efleetlY. lune 16, 1'71. 

1200-J-ll.~2 ASBESTOS 

(1) Definitions. Terns used in this ,..l1e not defined herein shall t\.1.,e the 
meanin& liven to them in Owpter 12:10-'-2-

(a) -Asbestos" means actinolite, amosite, anthophyllite. chrysotile, 
c:rocldoUre, rremoli te. 

(b) -Asbestos mater&.!'" muns ubestos or any material containi", 
Asbestos. 

(d "Partic:u1ace ~tos .n&ter~ means ranely divided particles of 
asbestos 'naceriaL 

(d) -Asbestos tailin,s" means any solid waste product of asbestos <nininS 
·or millin& operations which contain Asbestos. 

(e) '"Ou~de air- means the air olUuide buildin&s and stroJC:turn. . 

(f) "Visible emissions- means any emissions which are "isuaUy .. JeteetabJe 
wi~t the aid of instrumenu and -tUch contain particulate ul)atos 
,naterw. 

-
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I. ... notification of the anticipated date of initi.&1 surtup of dIe 
SOIJrI:e not more than '!J days nor In, than )I) prior to such 
cUte. 

2. A notificltion of the actual dolte of initi.'ll surtup of the 
SO\Irce ..rithin ., days "fter such date.. 

(e) !'Iinety (91) days after the etfc:<:ti.,~ d.te of any "!missiun standard in 
this o,.apter, the o"'ner or "perator of • SO\Irt:e to ..rhich th~ standard 
applies in existence or 'Jnder r.onstruction on the effectiv~ date of 
the stancUrd sh311 su~,"it the infor.n.ation outlined in parts I through 
12 in subpar3graph (b) al)ove. "long with this package of 
inlor.nation, the owner or operator ''\ail su').nit .. statement ., to 
whether he can comply with me s~ .. dMds pn:5oCtibed in this Chapter 
within ninety (90) days of the ~id eflective ~te. . 

(I) Changes in the informati.", pro"ided under SOJbpar:sgraphs (b), (d, 
and/or (e) sl\311 be provided by the SO\Irce to the Technical Ser.ret'lry . 
within ]., days after such change, except that if c"anges will result 
from rnO<iHiC3tion of the 'JOUrr.~. as defined in Chapter 1200-3-:l. then 
the pro"isions in subpar:1graph:\ (3) and (b) of this p.1ragraph .apply. 

(g) The owner .,r "perator of any air contaminant source not previously 
required to h3ve a ,ermit (operating and/or construction) by the 
provisions of Chapter 1200-3-9 must do so -afithin ~O days after one of 
the SOIJrces' emissions hOlS been deSignated l)y the Board as a 
haurdous air r.onu.ninant. 

(1'1) Emission tests and monitoring. 

I. Within sixty ('I) days ."fter lchieving the lnaximu"ft production 
rate ,:U "'hich the new or ,nodified hazardous -tir contamin.lnt 
sourc~ will I)e operated, I)ut not later th.n UO days aft"!r 
initi.ll startup uf such source and at such other times as may 
be require.j '>y the Ter.tlnic:aJ Secret.try, the owner or operator 
of such facility shall c,,"duct perlorrnance test{s) and fumls.'1 
the Technical Secreury a >lftitten report uf the resulu ·)f sud\ 
performance tes t(5). 

2. Perfurmance tests shall ,,~ conducted and dara reduced in 
accordance ",ith the reference test rnethods and procedures 
contained in each applicmle rule unless the Techn~ 
Secretsry: 

(j) Specifies or 'Approves the use of a reference ,nethot.l 
with lnin~r chang.es ~runethodology, 

(Ii) .a.pproves the use of an equivalent method, 

(iii) Approvoes the use of oV'I a'~ti.,e -nethod. ~ results 
of .mich .re determined til be ~f'e l"" ~tC.tti~ 
whether ~ specific source is in co,npliance. 

1 
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1. Name and address .;)f owner or operator; 

2. Loc:ation of Ihe touree; 

1. Nature, size, design, operating design capacity, aIMS medMKI of 
operation of the tourCe; 

'. Identification of Ihe Mz.ardous air r.onta.ninanc; 

,. Total weight of Mzoardous air r.onta.ninant r~leased per day, 
per rnonlh, and per ye.r o<ler Ihe loUt 12 ._w preceedins 
the date of the reporc; 

,. Period or periods of '>;Ieration; 

7. Composition of Ihe hazoardtlUs air r.onw.ninanc; 

I. Temperarure and rnoisrure content of the air or gas s~~'n in, 
'Mhich Ihe huat'dous -tir contalninant is contai~ 

,. Characterization of the variability of Mz:ardous olir 
contaminant release "'i~ respect to rate, co'nposition, and 
physic;)l characteristics; 

10. Height, "~Ioc:ity, and direction of air or gas str~l.n at dle 
point lIrhere rele~sed to Ihe atrnosphere; 

11. .\ description of ~e control equipment for ~ilch emission 
point. 

(i) Primary coner",l <levice{s) for each huardous pollutant. 

eii) ~econdary control device{s) (or each hazardous 
pollutant. 

(iii) Estimateti control efficiency (percent) for each contr.,l 
device. 

12. Identify each point o( emission for eac:h hazardous .ir 
contaminant. 

13. Such other information IS may be tpecifiaJly requeste~ I)y the 
Technial Sccrenry. 

(c:) The owner or operator ·:af one Of' more -.n:es, "f huardous air 
conlallliftMb nn. trilhin 9? days after notification by the Technic~l 
Secretuy, ~",it to the Tectmial ~et".reury ' the infot'!Mti.", 
outlined in ~ts 1 dv'augh l'l of ~.;,agrap.'" (b) <&bcwe. 

(d) Any owner oN operator oJf .a SOUf'1;e .tUc:h hp .1A mityl sunup after 
1he eUective date of ;) st.Mc:lard praaibed under this c:haP.«er S\.all 
fumbt1 wriuen notificum to the Tec:hnic&I Secntury as followSl 
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TE~NESSI!E DEPARTMENT OF HEALTH AND !!lfVIRO~MENT 
BUREAU OF ENVIRONMEST 

I :!IJ~-l-ll-.O 1 
12f)'-1-1l-.~1 
1~1J"-1-11-.~1 
12tJO-l-U-.O' 

120!)-l-1l-~1 

DIVl~rON OF AIR POLLUTION CONTROL 

CHAPTER IZ'lO-l-ll 
H.-.zAROOUS AIR CONTAMINANTS 

TABLE OF CONTENTS 

Gener&l 
Asbestos 
Beryllium 
Mercury 

GENERAL 

121JO-l-ll-~' Vinyl Chloride 

(1) Haurdous air '!;,nta.lIinM1ts are any air contaminants '~hich may cause, or 
contribute to, an increase in serious irreversible or incap-tr.itating reversibl-e 
illI1es~ and has been so designatf'!d I)y the !loard. The Board shall, (rOt" time 
to time, after public hearing, designate additional hazardous olir 
conu.ninantt. The followina are hereby designated hazardous air 
contaminan tSl 

Ca) Asbestos 

(b) Beryllium 

(c) \tercury 

(d) Vinyl C\loride 

(2),... The sources c:cwered by emission sC3ndards in this Chapter ue still ~ject 
to 0111 prO',isions in the od'ler c:twpcen of the Tennessee Air ?ollution Control 
Regula tions. 

.. (1) Permit and information ~irelnenu. 

(a) Any perSOf'l constructing or modifying an air '!onc.&minM1t "",rce ttwt 
is subi«t to an emission standard in d'lis Owpter must obtain • 
const:-..Iction permit &s outli~ in R.ule llflO-l"-~l. For d'lese 
~s. d'le Technical Secretary ~t ,r.:ant · a waiver under 
subpangr.ph OXa) of said Rule. 

(t) .Any penon plannins to constQ,ict or modify .a tource of l\aurdous air 
conumin.anu sh.lJ1 me wid'l the Technic:a1 Secretary. (ollowina ~ 
time frame outlin-.d in Rule 120o-3"-~1. sufficient infonn&tion to 
aUow ..,aluatlon of 1he air ~l1utlon potential of 1he tourc:e. This 
informatl"" sh&ll be submitteol 00 forms prcwided by the Tec:tvUal 
Secretary and as a minimum ~II include: 

21.02.1 
. 9/l/1B 



( 

( 

fBIII6 
81"10"16" 

aassauua.L 

• 



""-31$ 

""-31' 

""-317 

~'-313 

""-31~ 

~'-3~ 

""-321 

4-'-322 

""-323 
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Review ol Initial Order. An agency shall review the ini~ order unleu 
st.atute prohibits.. Agency may delegate review. Petition lor ap~ must 
be filed within 10 days. 
SClY. Within 7 d.sys ol entry, a ~ty may petition lor sCly ol 
eu~ve:u:ss ol order. 
Re~nsideruion. Within 10 days of entry, any party may aslc for 
recotulder3.tion ol 3. final or initial order. 
E!le~i'/e!'less ol New Order. Unless otherwise specifld, an order 
becomes e!l~.ive upon entry. 
~ Agency shall maintain records ill ~ntested ases lor at leut 3 
ye3.rs. 
?l'Oc~inss Af!ectin! t.ic~ses. The existing Uc::nse does not expire until 
the ap~liation has ~ tina11y determined and the appeal period has 
e1aps~ 
Administr2ti'/e Procedures Division - Cuties. This sec-olon descibes the 
lunC'tlon ol Ute .-\dm&nutntive rrocedures Division. 
Judicial Reo/ie·at. This sec-.ion desC"iboes actions 01' rulings subjec: to 
Judicial re'/iew and Sives a timetable ol actions. 
Aooeais 1:0 Coun of Aooeals. Parties may obtain a review of final 
Judgment of chancery ~UI't in the Court of Appeals of Tennessee. 

State Effective Rule Disc 110 
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S::lte to COrTect minor errors in retUbtions :a:s lone u the effect is not 
utet'ed. The text of the compi1~tion and t'elistet"S is U'le official 
«::)mpil~tion of re&Ubtory "w in the S::lte. 

~'-:%:2 ~ecord .,f '/-,tinS on PoliCY or Rule "'do"ti.,n - Filing. This section 
re~u-es roll 011 -/ote.,n ruLes ;u,C ,alioe3. 

:""'-213 ~ec:.3r'1torv Orden. Aftec:ed penons may pedti=n agenc:y for ruline on 
APPUcolhty Qt statutes. Require~ response is indicted. 

to-'-21~ OeC::.lrltorv Jud!me~ts. Chancery Court of :lavidson CQunty m~y 
ae:emune leg~ -,.waity and Applicbility of rules if :lgenc:y re!uses to 
issue ~ec1M~tory order. 

~'-r-' !xointi.,n of aules. All rules file!! alter 7/1/:2 expire June 30 of the 
foUow'ng yeM unl-=ss le;:isi.nion is enac::ed to delete e:ocpiration ate. In 
additilln, all C"..JrTenC rules expire ac:corc1in, to a sc:.':edu!e (Rules 12~o-l'" 
expire on 7/lIl". 3elore expintion, rules ."UI be c:ansiden:d by 
le,islati'/e «::)mmi~. A. rule summuy must be c:=mpJeted for eacb rule 
filed. 

P~~ ) of :."e UAP.4. is Contested C~s. These ,rovisions Q=tta&n the foUowing: 

4-1-301 C::Jnduc:: of Contested Cues. This sec-Jon deta.i.!s the requirements for 
c::Jnauc:mg C::Jntestel1 ~es. 

~'-302 Discualifiotion and Subnitution ot "'dministnrive Judges. Hesrins 
Ot!ic:~ and Agency ~le~oen. Ofticw presidi:\& in a contested case 
may be c1i.squ&lltied for a number of re1SOns induding bias or prejudice. 
Any ~~ l114y ~etition for ~fiotion and the individual named must 
answer petition. Substitutes ~y be named for ~ed persons. 

~'-J03 Se~antion ot functions. This section ,i'/eS restric::ions to insure against 
C::Jnllic:: of interest. 

~'-301l Ex Psrte C::Jmmuniotions. Unle3s authorized by sutute, officials 
~res,ding in a contestea cue may not discuss any :ssue of the proceedIng 
wi:."out providing notice and oppor~jty for a!1 affected persons to 
,ar:jcij)ate. :.tethod for disdosing ex ~e crmml::1.ication is given. 

to-'-3!J' Re~r'~s.enratio". A party may participate in the he!ring in penon or :;'y an 
aut.'.Jt"t:ea r:present:1ti-,e. 

4-'-3!J6 ?:,~"e1rin! :::.:Infe:,~!!ces. This ~c::ion gi"e! autho:-;ty for conler:nc:es and 
lis:l items ..,nic.' :0\.& .. ~.e ,=onsidered. 

4-'-J!J7 ~.)t:.:~ of Huri:'!S.· AU "arti.:s shall !l: ghe!! :1Oti~ tor lle.1t'ing of 
cont.estea c!.s~. :"ist of items f.)r indusion in noti;: is ;:iven. 

:""'-303 ?le3din3s. :1r-i.efs. ',loti.,,,s. Ser/i~. AU ~rti~ :~3 __ full opportunity to 
f;l~ ,ie3,jin~', -n.)tion.~, ~tc:. 

:""-3!J9 :le!~·Jlt. If ,ar:y ~ls t.J .&t:e."la. I'Nc:~1i.'is m~y :;'e ldlQume-:i .)r 
conduc::ed without ,utici,ation ol party, i'3.rt"i may petition to ~"'e 
de!:lult set aside. 

~'-Jl:J Inter'ention. Petitions folr inter/ennon are diso.&ssed in 'this section. 
fl.'-Jll Ois~ve~ - Suboo~. This section gi'te3 information. rqardin, 

SUol,aena.s. 
1l-'-J11 Proc~ure of He3rins. A des~iption of Oe cor:duc:: of the hearing is 

,ive~. 
fl.,-J1) Rules of ~-,idenc:e - -~ftid:sYin - ~fticial Noti~. nus ~tion conc1lns 

r~rements concemins attics-/its ;u,d notice Q the opposine ,party of 
af!ic11vits. O,portunity to contest or re~ut ~c:u olr materw notic::d must 
.~e Jive:'!. 

~'-J1~ Fin~l Order - t:'!iti~1 Or"'er. A.n initi:ll or fin.Ll or.ler must L"\::1ude 
cond'JSlons of.Law and !indings of fact. 
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hearing. This section supplements specific: sa CUtes for ~&enc:y heatin&s, 
but, in ~e of c::onflia. this section pt'eY01iu. 

... ,.:!:u Proo"sed RulC'\ - o~ encv C~nsidention of Submissions - ,-\dvisol'V 
.,m,n,e:ees. A~enC'1 .nust .:gnsu1.:r l'u:Jbc comrnena "n rules. .-\~enc:y 

must ;;1 Ie rc.u~ns !.::Ir .ld"ption of ~'es if r~es:c:cl. AgenC'/ m:ly ~;I~oint 
.1dvis~r? c:ommittee to Qnsider rulemOlkin~. 

""-%:)6 F:1inS ot :tules. Sec::-c:t.lt'Y.::lf S t.lec 1~1 me rules of e.J.Cl ~!;~:1C:y. Prior 
to !iling. :W6 :nus: ~e .lppt'ove~ !:Iy me outomey g~net'31. The sec-eury 
of sace m~y t'c:tuse to ~cc:ept rules which do not cn!orm to 
re~uirc:me:1ts. 

~'.2!J7 E!!~!i'/~ I)a~es .,f !loules. Exc:e;)t for ~mergenC'1 .1nd ~ublic: nc:c:essitl' 
t'ul.:s, oUl r~.:s ;'eQm.: et!e~.i'/e only .lfter appr~'/:U and ,.usaie of 3 3!l
cay ~eriod .ltc::- filing. c..-ner&enc:y and publlc: neassity rules ue 
ellec:-.i°"e the date they ,lr~ filed. 

~'-%:)3 E:ne!'!~nc:v :twes. In c:.ues of immedi01te danler to ~ublic: health. 
a~e:1.::es mal' ole.::lpt rules without public: he:u'in&. E:nerlenc:y rules 
l)eeome e!!.:cti·/e when :Hed with me Secretary of State and remain in 
el!e<:: for lZ!l cays. A simi~r emer:enc:y rule may not be adopted within 
t. ... e same l'e1l" unless re.uons are liven why the emergenc:y continues or 
may recur. The agenc:y shall notify affec:-.ed ~rsons of the e:ner:enc:y 
rules. 

~'-%!l' P·.Jblic ~e-:essitv :twes. A rule. appt'oved by the attorney general and 
we:: ... ,m the sec:etary of state, may b~me eflec:-.i·/e immediateLy or 
witrUn less time than normal rulemaJcin& recruires if the a&enc:y mes a 
statement incliatin& c:=~ Qncli~ons are met. The rule wUl be in 
e!fec-t for 120 days and may be readopted under the same conditions as 
resdoption of emergenc:y rules. The agenC'/ is to notify ufec:-.ed ~rsons 
of t. ... e publiC: necessity rule. If Qntested, the burden of proof is on the 
agenC'/ to demonstrate that ruies met criteria for adoption as public: 
nec:ssi ty rules. 

""-:!l ~ (Reser/ed) 
"-'·211 0 .-\ooroval :If Rules ~v '" t-:OMeV Ccner.11. Rwes must be _pproved :'y :he 

.\r:~r:'\ey Gcne:-31 ;:rl.::lr to fillng '.Vlt.", :.'\e secreury at state. 
:._,-:: :-z: J (:tese""e~) 
~,--:! :~ 'oV i ~~-:!n"';lI"t :twes. Rules m£l' !:Ie ·...,it.'\clra ... n .It my ti:ne boe!~r~ !!\e 

~,-:!' 

~-,-:!~ 

~'·%!7 

""·2:3 

~'-::9 

~'-2:!J 

"-'-::1 

~!! e·.::~./ce ~'l.'lte. 

SO" ·,f :! !!e~io,~ :)a:e ,)! :t~I~s. Cur~n&:h': running of ~~ JO-.:b.y"e:-iod 
:,e!ore -l :-.lle ;'eQm..:s ~tte·,::~o/e, .In ;ls-!:nC'/ m;ll' asic for .1 suy of the 
e!!~-:ti'/~ ~te o,t ~ rule :or 'J!> :0 .;) CUy~ .\f:e:- th~ StOll' 1\.u e!'t~ir~~ or 
i1 VI :!t=~ '-.:"l. :~e .,aZ..l:\I:: ·,f :=le J':-~r ~~:-i"'~ :-~SIJ;n~s runn'''::. 
(:,.,1.:: 1i!', 0': itaie, ·~"c ?~o)"e~! " o\c".)"c~. Rules not .ldol)te'!f in 
co'"pLi.v1C:: wltn i"':I'/w"ns '" tI'Iu c;..,apeer .1C'e '/oiel. 
Re::uil""!'!f Rulemakins. Each agenc:y shall .ldopt rules of pnc:Uce 
desC::-I~,ng torm31 and informal proc:edures .1v3ilable. 
?'sbli.: Insoec:ion ~ndo C.,,,vin3 of A!~nc:" Rules. Final C~en. and 
::l~-::;Slons. ,~g~ces onUSt "roofide ac:::ss to spea!iee eoc:u .. ne:1U and may 
C'la.r:;~ a. rcu"nable !~ !or ~r"vic!ing dOC'.lme:1tl.. 0 

\Ioce! :tules .,r ?:-oce~ur~. o The SeC"!:t.1r"! of St.1te-mall.ld:lpt moC:el :-.ues 
Ilf ,ro~dure .1ppr:lprlate t:lr use !:Iy :nany .lgenc:ies. Ag~cioes must adopt 
as muCl of :te :nocel 3S tlC'3c:tiable or st:l.te reasons why model is n;;)t 
~rac::.iable. 
?'J:'lit:3tio., "f :t~le,. The sec:~tary of sate ... ilI ,ubliJ!l a 'T\onthly 
re;u:e:- c:oncern,", rulem01kins ~d .1n offic:iOlI com~i~tion of rules. 
?'J"'e:'"S oJ! Scc::-et3rv of Scate - Le;d E!!e-:t of Certi!iC.1tion of 

0 

-\ -= :-n l nIS::-3:~O/~ :::.lde wd ~~;is~e~. t:\lS :!eetion allo ... s :te se:retuy of 
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The UAPA provicfa ~ lept fnmewortc widUn whi~ administr.ltive :1lenC:es. such 
as environmenw resuatory asencies ~y conduct business. The UAPA presc:rit:es 
how :1c:tivides suo as rulemakinl and contested c:ues will tie hanc1led Co insure 
unilormlty in administnti"le .J!le:1cies. The pt'ocedures .are com~le:c and time 
consuming lidding to .1ftd sameti,nes conflictin: r~uirements in ~iron:nenQI 
statutes. In C:1ses of confli<:t, the UAPA senenUy ;lrevails. 

oelow is 3n over/iew of Oe provisi~ns "f the UAPA. 

~'-101 .. \D~U~lSTR.\nVE RUL~ ,~~D PROCEDURES 

The:e .Ire t."\re~ ;lMts to this ac:: Cenen1 Provisions. Rulemakinl and 
Publictions • .1ftd C;)ntes:ed ~s. 

The Cenenl Provisions p3n (se-,en sec-..ions) c:onwns these provisions: 

~-'-102 De!:nitions. 
4-'-103 C:lns:o-uC'tion ot C~aoter. This section gi'/es the purpose of the act and 

incictes that t:lese rules supercede others in ase ot conflict. 
~'-IOCl Susoension of P:-ovisions when Nec~ssarv to Avoid Loss of F:deral Funds. 

The seC':1on allows the SO"et'nor uncer c~r:ain conditions to exemp~ an 
age:'lCY from the provisions of this act if nec:essary to conform to federal 
law or resulation or to avoid loss of federal funds. This is a limited-time 
exemption and the lesislature must approve further exemptions. 

4-'-10' Informal Se~leme:'lts. lnforma.1 senlement of disputes is enc:ouraled.. 
4-'-10' :\ooliction. Lisa exemptions from this Oa.pter. inc:luding: military, 

10·/emor. legislature. courtS, county and municipal bauds, etc:. 
4-'-107 Maiority ~eeded to Oetermine Rules or C~ntested Cases. No SQte board 

may make rules. dedaratory rulings or determine contests c:ases without a 
majority of to"\e board present. 

~'-I03 C~an!ies:n Chaoter - Delegation of Rule-makin" .S.uthoritv - :teferral to 
G,Jve::1ment Ooer:1tion Committee. The G,Jvemment Operations 
Commlttc:.= is to re'ne'''' c:.'\anges to the UAPA and le;;isl,uion which 
dele:~tes rule'TI.1.kins authority. 

T~e :tu1e~na:'~:1' ~nl1 ?·.J:I,~,:lti.,,,s jl.1r: C:Jnt:11:u secti"ns :....,-!~ 1 thr::lugh :"-'-22' 
an.1 :s sumtn.ldzed .u fol1o·""i: 

:'-~-!'J I ~~ti :i.,,, ~o)" "tule,. ElCC~,t ..,here r.:sto"ic:ed. any fi'/e or more interested 
;l:·~~:;s ::t ... y ;l"~:;~on .1ft ~:;e"C"! r~J<!':in! rtlle ·ldJ:Hl..,n • . 1mendment. "r 
r:;l:.a!. :l.e:;uiro! n.en ... !Jr t:l: p.:titi"" u.: ,i·/e:'l. T?-:e a3~ncy mus-:: 
prom;Jt1y Ir:lIlt or de:'ly the ~tition. 

~'-:O2 When Hurin"s Re~ire-j. Notia is gi',en and a public: !1earinl held ex~t 
for eln~rlenc1 or public nec:~ssity rules or proposed rules published in the 
Tennesse~ .-\dminis:.-:\ti-t'!: Re"iSter. [f & pedtion for public :'ea,:inl signed 
:'y !, or more ,eople is real'/~ relardinl proposed rules. & hesrinl muS't 
be held. Exemption fro:n hearinls dees . not apply if .tnothe: s::Uute 
revaires the ;llenC:-1 to hold he3t'inl'. . 

:"-'-:'33 :-loti~ of :iel.rin". Tl')is section desaibes the procedure to ~ followed 
for puollc nonce Ilf he1rin~s. . 

~'-2:l!l Conduc: of Hel.rin!:. This section indictes how public !'\earinls are to be 
run. ?~rsans t:stifyinl at the heMin! m~y request in 'arritinl the 
opportunity t:l spe3k to the board. if t:\e board is not ~resent &t the 
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(I) Under~& a volunary automobile inspection program to determine the 
benefit to air quality eMC could be achieved by reduc:in& emissions from li&ht duty 
vehicles; and 

(2) C",Ilec:-..ing UQ from vehic:1es belonging to members ul the public on a 
',oluntc:-er ~.:lsis to deter.nine if suO vehic!es emit e:ccessive amounts of hydroC3rbons. 
nitr0sen oxides. and ot.'\er hMmlul c:.'\emicis. 

(cl The T.ennes~ air pollution control board .:If the sece of Tennessee sh.:lll 
initiate a volunQr1 inspeC'!ion and maintenance progt'3m to study emissions from Ught 
duty ',eruces. 

(11) The air ;2ollution control boud "f the S'Clte of Tcnn~ Stull pr:;2ue a 
det:lUed and comprehensive report o! the findinls o! the inspection and maintenance 
=,rogra.m. Suc:.'t re;2orc Stull ~e submicced to the governor and the gene~ assembly. 

(e) Implementation of this progt'3m is C)ntingent upon availabiUty of fe~er.U 
appropriations and other federaJ and loa! funds -hio may be apprCl~riated for this 
pUJ1'Ose. in addition to any =,resently budgeted scate funds. 

(f) This seC"'..ion shall not apply to farm vehides including tr:1c:-:ors and ;2ic:kup 
trud<s. (Ac:= "13 (Adj.5.). ~pter S9~. subsections ~-3. T.C_-\ .. subsections "-311.26. ,:I-
34J1.) 

LD/ah/APe 
State Effec:tive aules Dlse: 110 
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(e) All testimony So'\:l11 be under oath and stet\0Sr.1phially recorded. The 
tranScript so recorded sh.U1 be made available Co the petitioner or any puty to the 
hearing upon lNyment of d'Ic usu;al chMses C'aereof; 

en rne board in considering the g~nting of a ·'~ri.lnce sh.1.11 :i',e due 
consider:1tion to me ~ities of me ,etitioncr and omen who may be at:~ed by granting 
or dcni.11 0 f the ,eti til)n; 

(g) The board may make the gr3l\cin: of a petition for variance contingent upon 
sue:." ather re~remenu or restrictions on the petitioner u it may deem appro~riate and 
re.uo~le; 

(h) Any ·/ar..ance annced StUll !)e for ~ period not to 'exceed one (0 reM, but 
may be extended from time to ti:ne but in no case f;)r lonser ~ one (1) ye:sr at a time 
upon rcc:Jmmendation of the tec:mial secretary and affirmati',e action by the board; 

m The board So'\a11 issue, e:ltet' and mail to the petitioner in writing, tly certifi~ 
mail, re:um r:ceipt requested, within sixty (60) days following recei,t of the 
recommendation of the technial secretary when no hearing is held, its final order or 
determination. Sue:." order or determination shall be approved in writing by at leut SC"/en 
(7) memben of :he board; 

(j) Upon failure of the board to issue, enter and mail to the petitionen a fInal 
order or determination within sixty (60) days after the flnal argument in any such he:sring 
or within siXty (60) da)'$ following rec::ipt of the recommendation of the te=mial 
seC'ecary when no hearing is held, the petitioner shall be entitled to treat for all purposes 
such failure to ace as a grant of the variance requested; and 

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

&l-Z'-Z~ I. P:"~,.,isions ;'lot ao"lic30le to cotton Sins. - The ,rovisions of this chapter shall 
not apply to conon gins. (ACts 19n, e:.,\&pter 1", su!:)section 1; T .C.A. subsection ,3-

• 3lA Z'J 

63-2'-2')Z. tOt:31 or:!inanc:s. - Any dty, town or C;)unty having a population of si:'C 
nunar='l :~usana (6.)0,:):)0; ~r ,nor: aCQrdi.,: to me federal C::1S'lS of t'16.", is autrulri%e~ 
.to ~na.::: ')y i~ ~iet le,isbti'/~ !:I.xIy. "nin.ll1ces, "r rl:zubtions nl)t tess s~ngent :h.l.n the 
;;r:J',isil)t\s "f l'~t I "f this ~pter. Viol.ltionolf any 01 the ordinances or ~c:::nents of 
;l1~ oief :.:gl$bti·l <: b"dy is :14d.lro:d Col !)e a .nisde~e~nor, =,un&s:uole ·mder to"e seneral 
p·.It1ls~~=:" '::1t'Jt: l'~l:1:i!1:; t;) : nise::":\e~!'1;lr.,. 

Ac::i"ns Qken in oIccorcUnce wit."l thU 2c-:il)n shall ~= conduc::ed in Ac:;,rdance with 
c:hapt:r IS of title 13 whe:'1 the action invol'Ies & major enerzy ,roJ~ as defined in 
subsec-.iot\ 13-ll-192. (Acts 19~9. oapter l,. subsection 1; 191'. chapter %9', 
subsections 3. 1; T.C_~ .. suUsecton ,J-JlAZJ; .~c-.s "31, chapter 131", subsec-.ion J/]; 
T .C.A .. sulJsec::iot\ '3-3lA26.) 

• 
~~-2'-!·H. E~issi.,!'ts !!'"..,~ Ii;;~t d'Jt"1 ·I"!t,icles. - Ca) This se~on moly ~e d~ as the 
"VolunQr/ Ins,CC-.ion .,,4 .... ainteMllce Program to Study E~issions fro~ Light Duty 
Vc!udes-" 

(b) • The ,~se of this ~ion is to obtain improvements in Lir ~lity with 
res~ to me Ir/eLs of photOCtemial o)lCidanu in the metrO~litan are:t in and around 
Da'/ids;)n C.:)unt? !3y: 

12 

21.01.12 
9/lIEB 

D 



Tennessee 

viol~tor shall not be a valid defense to ~ility for vio~tions of the provisions of chis p&n 
or of relulations promullatcd thereunder. 

oi3-!'-H7. Leo'" of """C:Jmo\i:Jnce .1nd non03vme'lt !)e"~t!es - Suite f:Jr ,=olle-=:ion or 
.1ssess;noent ole 'len.11t'I. - r;lO= tec:uuc:.1i ;iec:eury, ::1e ~\lucs. ~Cl "',man :hear respec:1ve 
lur:sdic:a\lns. ete IOC31 pollution control prog~ms ope~tinl under .1 crtifiate of 
clte,nption punuant to subsec:-olon 6S-V-I" .1re auc.'\oriz:ed to le-,y noncolnpli~ce and 
n""p.lyment pcn.1lties .1f:er appropri.1te notic:: and ~e:lring, 3gainst .1ny ~r c:)nt3minant 
sourc: not in fi:lOll e::llnpli.lnc:: ... ith the applic.~le Tenn~see air ;lOllution control 
f'I:;;WOltions by July I. 1'179. The tec:.'\nic1 secretary, the board. and Cle duly eltempted 
lo~ pollution control pro,~ms ue spedlic11y authorized to acc::pt enlorc::me:1t 
responsi~ilit: ftlr thlue d-,ll penalties from the United StOlt:s .:nviron:nerlt:l1 ~rotecti.,n 
alenc'!. These ?Cn.slties .1re to be equi-,ale:at to the economic ',alue a ;let'SOn may realize 
~y a de!:ly in compliance beyond July I, 1979. incluQnl the amount it '..,ould have c:ost the 
person :0 c:omply wia ;all ap!JUable air ,ollution contrtll relubdons had the penon 
c:.'\ose:1 to do so. The board will ;2r~mul,ate re;'~tions specifyin, the procedures to be 
used in calculating the penalty and i'roviciing for ~e:'ly payment '.,1 annualized cost. 
The board. Ute teCnial secretary, and the ·duly exempted 10C3l pollution control 
programs shall consider the matten in subsedon 1~ of .the federal C!ean Air Act In 
their actions. The commissiorler, the board, and the duly exempted 10C3l .,alludon control 
prolrams are also aut.'\oriz:e~ to tile suit for the assessmerlt and said penalt1~ .lS part of 
any other avU ae-olon ~rought under this part. The commissioner, ' the board. and the duly 
exempted 1001 ;2011ution control prolr:lms are aUt:':Qr'.z:ed to tile suite for collection or 
auessme.',; of the civU penalty along with other equitable reUef pursuant to subsection 
U-V-111 in the ~c:=y cur-oS of the c:ounty Wftt::-e the ;:Jol1udon Is oCC".zrring or where 
the violator or polluter is doinl business. The c:hanc=ry CQurt shall tt'est ~ failure to 
appeal a civil penalty assessment as a c:onfession of judgment by the polluter or violator 
:0 the amount of the assessment; and the c:ourt is authorized to render judgmen1: and
;lrovide for e:ocecution of suo d'/i( penalties. Suo ae-.ions for c:ivU penalties sl\al1 be 
tr:ab1e o:vithout a jury. (Ae:: 1979, oapter 299. subsection 6; T .C.A .. subsection 'J-JIl21i.) 

(a) ,~ny penon ~kinl a ',arianee shall do so by fUing a- petition for '/ariance 
• wi:.'\ the tec!'lnica1 se~eur!. Tile :ec:.'\nic011 se~:~,/ 5~1 promptly investil'!te suc:.'\ 

\ ,e:i ti"" And :':I01ke r,!-:Qmme:1d.:lti~n :0 c.'\e board .u :0 th'! dis;l~siti~n :;le:eof; 

(',) t:,·:)n ~=e:'I1~~ :h~ rt:-="'nmendOl;io~ t;)f ':!l: te-::.'\nic.' 5.:-:::e:-llry, the o~ad 
"1.f, i t sue ~ec=:n:':lend:lti~n is tQr :he zr.1nt ~f :l 1.1C'iance. do so ''''it::'~ut heui"3. I! the 
t':co,n'noend.l:i~" of C':.! te-.:!'Inicl soe~etary is .1;1.i:u: 0: Ir.1ntinl of .1 ".1ri01nc:e "" the 
:"1r~. jn ~:, riise"''!'!lon, CQnC'Jdes :!':Ol: 01 !1e.lring wQIJld ~e .l:-':sl.:'loe. :hen 01 !1e1C'in:: s~~! 
J~ .,~!~ ":J! !..l:~!"' ::,.1:\ :I;,'::: (;-:J ~:., .:.!:-: !" r·~.:~i~t .J~ ~~·~:n:n-=~d..l;i .. " .~! :!"l: :&:-::'"ic:.l~ 
,.:. ::-l! :u';- ~ y t!1~ :,~ 4.r·l; 

(c) "'e petitionCt" shall ~e ,i'/en writte:a notic at :''1e earUen prac:-.iable time 
as to the time and place of suo heuin~ 

(d) Any :nember of :he board. or with the approval of the lovernor. any ?erson 
licensed :0 ,rae-olc: ~w in the st:l:e Ilf Tenn~se: and ~c:signOlted ~y the !lulard to ae:: 0lS 

heuinl eXOlminer, may .:I.~ a.s he.lrinl e=?miner :0 conduct heMings • .ld:ninis:c::' =~ths .. 
su:,poe:a01 w~mnesses. and enforc:: the .1~:e:ada."c':S of witnesses .n the heuins. .~ny 
mc:nber of the baud, the hearinz ex.:1nHner or c:ounsel represerltinl the boud may 
elC.lmine or ~oss-elCa:nine 111 wimcS'les. A. comple:e recor~ of the hearinz''''1;al1 :'e .".de 
:"" re-,ie'.., tiy the bcMrd !'ftemben; 

II 
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1'71. chapter 2". subseaion 1; 1'71. chapter 3". subsections 1. 2; 1'7~ ~di. SJ. 
chapter 7&7. subsection 1; 1'73. chapter 3~. subsections -. ,; 1'74 ~dj. SJ chapter "S. 
subsection 1; "n. chapter 3". subsection 1; 1'77. chapter 11'. subseaion 1; 1'77. 
~pter 1". subse<:tion 2; im,!. am. :\c:s 1'73 (Adj. S.). ~pter '34, subsections Zl. 3&; 
.~c::s 1'7'. oapter 27'. =sec::&\Jn 7; l~UI, chapter 131. subsection %!; T.c.A .. subsec:i\Jn 
'3-3422.) 

6!-2'-IIG. Orders 3nd .~ssessme:'lts ot Damaljes .. nd Ci·,il P~alr' ."ooesl 

(~) \Vhen the ceQnial secretary disQvers tN.t oUly provision of this put or of 
any re;uUtion ;lromullated thereunde:- has b~ viol.ned, he m~y issue ~n order for 
arrec:-..ion to ;,e respansl!lle ~r~n, OInd this order s.'l.U1 ~e amplied wia within the time 
Umir spealied In the order. Such o~er So'1oU1 be ser-/e~ tly ~rso~ ser"/ic: ~r sent by 
certified m~, return rec:elpt requested. The recipient of such an order m&y be ~ppea1ed 
In the ~me manner as an usessment of ~mllges or ci',U penalty under panlrapn (b) of 
this section. 

(b) (1) In addition to the crimiMl penalties of Sec:tion '3-~1 U, any person who 
violates or falls to coml'ly with any provision of this chapter or any rule. regulation, or 
s"Qn~d adopted l)Ursuant to this chapter shall be subject to ~ civil pen~ty of up to 
twenty-five thousand dollars ($2'.::100) ~r ~y for each d~y of violation. Each ~y such 
violation continues s.'\all constitute a separate punish&ble ot!ense, and such l)erson s.'la11 
&!so !Je Ilable for any ~mllges to the state resulting therefrom. 

(2) Any c:ivU penalty or ~mages shall be usessed in the following ~er: 

~) The technical secretary may issue an assessment against any penon 
responsible tor the violation or ~m~,~ Such l)I:tson shall rec:eive notice of such
usessment by certified :nail, ~turn receipt requested; 

(B) Any person apinst whom an assessment hu ~ issued may petition the 
board for a re-/iew of ae usessment !)y filing a l)etition for review with the technical 

,sec:r:caty wit.,in thirty (30) dllys of r=~eipt at ae us;:ssmenc, set:in& forth the grounds 
\ and r';.1SOns f:lr his Objections and asking the board to hold a hearins; 

(C) If a iletiti.", for reo/ie'" of :he URss:ne:'lt iJ ,,~t file~ wit:1in thir:y (:I,) dllys 
"tter the ::fate the sss-.,sment and it SholU beCOlne fift011; 

m) Whene-/er any usc:ss .. ~e:\t i1.u ~ec:o"'e finlll !)eouse ot ~ ~n's bilur~ to 
lp~e~1 e!:l'\.!~ :he tec.'",ic:1l seo:n:u:1" us....,s,nent ::Ir ;,e ~~rtf:s order, ;!1e c;::n.nissi.mer 
.,r ;,e boar~ :nay .~ply ~ the aPl'ropri.:lte r.ourt for _ Juds-ne:'It llnd ~!C eXe<:".Jti\Jn on 
sue;., Judgment. rne Qurt, in such pr~nss, shall ~t the ~ure to ~pclll suO 
usess",e:lt u a confession ot iudsrnent in the ~mount of the assessme:lt;.Jnd 

(E) The commissio:,er may institute such ;lr~din&S for judgment and execution 
in the chancery Clur. of 03,',icfson C~unty or in the c::h&nc::ry Clurt of the Count'l in which 
:111 or put of t:1e vio~tion or wlure to Comply occurred. 

4 

. (d In assessinl suO ci·/ill)eMlty the b~o" Sj)ecitid in Sec:tion 63-!l-10' may 
be considered. Oamases CO the · state may indude any ex~ inc:"zred in Inves:iSatins 
the entorc:inl this put, in removinio correction, or terminatin& the eUec:a at air iIOllution 
and ~ c:Dml)l:nQtion for any expense. loss or destruction ~f l'lant or anim.1.l Ufe or any 
other .c~ dllm&les or de~p e!'r,)en5eS c:suses ~y the pollution or tly the v:.olation. 
The j)le£ of financiAl ina~ility ~ ilre',ent, abate or Clna-01 iIOllution til' Cte iIOlIu:er or 
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(b) Before suO or~c:es or resolutions e~C"'..ing ..!r pollution control 
regu~tions ~l become eflec:-.ive. such municipality or county must apply lor and 
rec:ei',e from me !:loud a cerotiate of exemption by me followins procedure: 

{u .. \ny jloliticl ~di',isi.)n desi:-ing :0 !:Ie exempted froln ete l'rovisi~ns of etis 
part may file a ,etition for c::-:iticte of c:xe,nption wit:, the techniol sec:ret:uy. The 
tec:.'lnic! seaeQry s.'loU1 ,r:):nptly in',esti~~:e suo petition and m.1ke rec=mmend:P.tion to 
me bOM:! .;LS to :.'le disposition t.'le:-e-.)f; 

(Z) Upon reci',ing the re~mmend:P.tion of ete teonic! seaetary, the board 
may, if suo rec::)mmend:P.tioln is {:lr .the Sl'3nt of the ,etition, do so without hearing. If 
the ~mmendatiolR of :."ie t~nicl se=-etary is Olg~nst to'\e sr3ntlng of the petition or 
the !)cud, in iu disaetion, conc:!udes etat a heMins wowd be acforisable, °then a heMinS 
So'l&ll 'le he!d not ~ter ~n sixty (';) d:P.ys alt~r receipt of recommendation of the 
teoniol secre':3ry by the !)oar-d; 

(3) The c:ertificte 0: exemption sh.1l1 be gl'3nted if the board determines th.u 
the munic:i~Uty ;:Ir ~unt"1 ~ eR;lc::ed ,rovisions for ete control of air 1'01lution not less 
stringent man t:\e provisi:Jns of this par. and t.'lat suc:t\ enac::nents are being, or ..,ill be, 
a~et;tJately enforc~d. 

(~) The boud may gl'3nt a certifiate of exemption in whole or in part, may 
l'resaioe a time soedwe for various par-:s of an exemption to bec:ome ellec:-.ive. and may 
make I. c~nifiete at exemption conditional or provisional as is deemed appropriate. 

U) In granting any c:enilic::ue of exemption, there is reser-,ed to the sute the 
right to initiate l'roc:eedings to enforc:e any appUab1e resolution, ordinance or re;ulation 
of the munic:i,ality or county should it fail to obtain compliance therewith.. Suo 
pr:Jcee~ngs shall be t:\e same as for enforcement of any duly promulsated rule or 
regulation of :."ie boud. 

(') In gr3ntins any ceniliate of exemption. the exemption is to be striC"'.1y 
'c:):'IS:rt:ed .;LS limited to ete ~guase of the exemption. No :lOwe:- or authoricy ""hidl is 
not expressly soted in the certifiete or ~:cemption may !:Ie impli.:~ The munic:ipality =r 
c:)unt"! may fur~er ,etition the ~oard !:lr suc:." power or authority. 

o (i) L ne de?ar'::TIe~t .5!'\all !r:~ue:'ltly de:c:r"T\ine wh~C\~:, .lr :'lilt any exe'Tlpted 
miJrlic:i~ality :lr ~unty mee:s :''\e te:-ms of :he: exemption ;;l'3nted and c:mtinues to comply 
• ..,j:.'l :he ?r",,~si~M of this se:::illn. If o~ -je:er-.nirutiol"l is rn3de ~1t C\~ :TIu:\ici,~lity o~r 
<::I:J."'I::- '::I.:s :'I.lt .n.:e: :he t~s oJf :."i~ cxernlHi;)n or:lnte~ ;Jr ~:Jes "'I.:It ,=;)m,l, ·..,jm :."it: 
~I"~v~'~ns Ilf :."is ~i"". :ho: depM=ne:'lt $o,all :N notify the ~al"d, :lnd the Oo.ld upon 
:-~n.1ble notic: to the munici?'1lity. may suspend :."ie exemption in whole ~r in ~t until 
such tirne as :he munic:i~&lity or cunty complies with the St:ltc standards. 

(d Exemptions alr:sdy il'3nte:i to any munic:i,ality :)r cuncy shall expi~ on July 
1. 19~6. All ne'''' c:C'tific:Olte of exemption, i"dudin; those expiring on 1::\e above date. 
shall ~: for & !i:c::i teMl not to exc::d two (:U yeMS. Provided. howe-ter, that the 
j:)ro',isions of :his ,.sn So'loU1 not &;:Iply to emissions from .J.ny air cntaminant source • .;LS 

that ter-n is de!in::i in this oapter, ""NO !:Iurns wood was:c SQlely for the disposition of 
suc:!l wood was te. 

(d) .• LOC3l l'lvernme:'\t .lc:tions Qken in acc:ordanc:e ..,it:\ this s:::ction sh:1l1 be 
cnduc:::d in :1c~r~c: wiet c:.'lapt::- 1~ ~f title 13 -:vh~ the adon indudes .J. major 
e~erlY ,r.Jje::: • .;LS de!:n~d in subse:::ion 13-tS-102. (."c:s 131);, c:.'la~teC' 3&7, subsection U; 
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'3-~~112. Penal tv tor violations - DutY of district attome~ era! - Abatement of 
putJliC nuisance. - {a Any person who wll' luUy and knowingly Yio~tcS or LiLils to CDmply 
WI", .1ny .".oYision of this PUt. any board or administr3ti"'e order. or any duly promulpted 
~ ~Uution contrOl rqubdon. or any ordinance adopted ~ursuant to this put. ~l be 
gwlty of ;a misde:ne.1nOr and sIull ~ punished by a fine of Mt less CUn fIfty dollars 
($'1),:]0) nor :nore than one ttIousaIId dol1~rs (S1.!)00) for each offense. For the purpose of 
C1is s~ti"n ellO day of continued "iolati,," will cnsdtute ;J. se;lar':lte offe:\se ;and ltuU be 
punUhable as such. 

(b) No war'r:tnt. ,resentment or indictme!tt arising under this c:!'\apter shall be 
issued e:cc:;lt upon appUation. authoriz:d in ""riting. bl" the boud. the commissioner. or 
ei C1er of the:n. or by ;a loal =",Uution ~,:,ntr,:,l progr.1m ope::lti..,s ut:der a certificte of 
exem,ti"n ;NrIU&nt Q subsection 63-Zl-l U, f~r .. vioLation within its jurisdic:-.ion. 

(d It shall be the duty of the district anomeys &eneral in the various circuits 
t.'1roushout t.',e SQte to assist the bolard oJr commissioner. upon re~uest, either by 
proseC"..Iting or ::'y ;aswting the board \lr r:,e commissioner in proseC"..Iting those penons ~e 
::'oard or commissioner hu re1SOnabie Quse to :'eUcve ue Yiol;J.dng any provision of this 
part or any rule or regulation duly promulpted in accordance with the provisillns of this 
par~ 

Cd) In addition and supplemental :0 any criminal ac:-.ion which may be pro5eC"..Ited 
under this section, the board and commissioner shall have and ue vested with jurisdiction 
and authority to determine whether or not any provisions of this part. or rules or 
reg~tions adopted j)unuant thereto, or any order of the boar.! has been violated and 
whether or not such violation constitutes a public: nuisanc::. Upon such flnding that a 
public: nuisance does exist, the board or commissioner has authority to abate any such 
pubUc: nuisance in the manner provided by the lenerallaw relating to the abatement of' 
public: nuisances. (Acts "67, chapter 367, subsection 12: "70 (Adj. S.), c:.'1apter '40, 
subsection 1: 1971, chapter 362. subsection 10: 1976 CAdj. S.), chapter 639, subsection 2: 
1979. chapter Z". subsections 2. 7; 1979, c:.'1aprer 422, subsection 17; T.C_\ .. subsection 
D-34l9.) 

~3-!'-t D. E!(istin« d",it or -:rimin.l r~,n~:e, "ot imoai~i. - No e:usting ci",i! or crirninal 
re::'le~y. !~r any wrongful a.:tion wiliet is ~ lillloltion III any ;lr:r/ision of this ,art of which 
i:i .1 -/iolatilln Ilf ;any rule or r~gubri.l" ,f t.'te boar;i ;lNmulg·1c...od here~c!el" s.'t;all 'l: 
i-n.,ilired 'l!, this ;>U't. (.~.:ts 196;. c.'u,ter 3~7, s.Jl''i~:-.io)n n; ,,79. c.'\apt~ 219, 
S~seC:;Il" 7, T .C.A .. sui)section D-3~2~.) 

.;~-:,-! !,. L:l'=l1l .,oll!'Jt!.,,\ '!Ontr,1 .,r",!:-~'1 - ~:1:l.,ti·,., '.w ~!t:l"~ce - !~e""":tj",\ ~r')ln 
i,:l:~ iU"~!""/: ".:In - ::arre"'t ;04::11 .,n";~::'I'. - (~) ~ny Inun'CiJ.11it~- .lr cunty in tllis SQte 
may enaa, by ordinance or res"lutlun r:Ji'~ti"'ely, air ,llllution control reg'Aoltons not 
less .strinsent than the sunc:brds a=pted :,:,r the SQte ;lursU&nt to this PUt. or any such 
municipality or county may also adopt or repeal .1n ordinance or resolution which 
incor,)Or&ted :'y referenO! any or .. U of the reg'Aoltions of the board, ·induding any c:!'\anges 
in suc:.'t n:au1atiOttS, when suc:.'1 regubtions ;J.re properly identifie-j as to 4ate .1nd source 
·..,ithout setting fort:t the j)rOYisio:ls of suo re~'JI .. tions in fulL "~t le;ast C1r __ en epies of 
suc:.'\ r~,'.Ibtillns which are inc::Ir,arat.:-j ,y relero:nce So't.1.11 ~ tlle~ in the Ilffia of the 
cunty derk and then: ~t for · ~lic: use, insp~on and examinOlti!3n. The filing 
requirements SoUll not be deemed to ~ ~mpUed with unless the re:;uired copies qf such 
relubtions ~re f'&led with the der'.c for a ;Jeriod of thirty (30) 11:11' before the &d.:lption of 
thoe ordi,:,&!,a or res.:.lution whic:.'1 incorporated suc:!'\ rerAoltions by referenc:e. No 
ordinanc: or resolution inco,.,ar.1dng rq.Jbtions ::'y roefereru:e s.'tAll be effedve until 
publiJ.'t:d in ~ newspaper hailing a ,~neral c:ir~tion in t.'te municipaUty or Colunt"!. 
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(7) Initiate alert. warning and emergency action in ~ccordanCe with emerSU'c:r 
episode pbns and j:lrocedures pc"omulgated as rules or regulations by the boud; and 

(3) .\ this disc:reti.,n; request t:le presence of an alleged "iolator of this ~rt or 
of the re;ubtions 3t :In inf;,~ :n~ting of the swf of the dl'/ision of .lir ,allution 
~ntrol to show euse why further enfot'-:ement ~ction ought not I)e taken by the 
dej)~nment. The j:lr;,c=~in~s of this ,ne~ting need not !)e re~rdeci. 

6S-U-l'J~. C~ncu~ .ll :'c1rin;,. - (3) !ie~ings /)efore t."e bo~rd wll ~e condu~e~ in the 
fo1!ow,;'\Z manner: 

(3) ,~ ;:enon 3;;rie-/ed :'y 3 decision or 3ction of :."e tee."nic1 seaeury on & 
pe:-mit. oree:-, .,r 1ssessment may request 3 he~ing /)e!ore the ·boud ~rsuant to ::ote 
pro"isi;,ns of this part. Sudt he~ing and he~inSs before the board .,n requests for 
vMianCes, c::rtifictes of exemption, and per.-nits shall be conducted as contested cses in 
accordance with the Uniform Ad:ninis~ti'/e Procedures .\e:. '.CM~" Secti"n 4-'-301, et 
seq. 

r,,) The board or the commissioner ·or his rel'resentative :nay hold publlc hearings 
on any maner. within their jurisdiction under this part. The board m~y promulgate 
re;ulations c::Jnce:-!'Iing subjects on w/tio ~ublic :'earings are require~ snd to"e procedures 
for those heMings. Reuonable no tic: of such public he~i."gs s.'\all be given. 

63-2'-109. Eme:-gencY StoD orders for lIir c::Jntaminant ,;,urces - nesrin!s. - Any other 
provisions ;,t law to the conc-ary notwito'\scandinZ. it the commissioner finds that 
emissions from the operation of one (1) or more air contaminant sources is causing 
imminent dango:r to human heslth and sa.fety he may with the approval of .the pernor 
order the person or persons ~ponsib1e for the operation or operations in question, or the. 
penon or persons ousing or contributing to the air pouution to reduce or cIlscntinue 
immediately the emission of air cntaminants, and suo order shall fix a place and time, 
not later than twenty-four (21l) hours thereafter. for a heuing to ae held before the 
cmmissi·:)~er. ~Ot more to'\an twenty-four (24) hours after the commencement of such 
he~ins. and ·.vithout adlOUf"mnent ~er~f. :he cm:nissi:lner shall al!irm. :nodify or set 
asie~ "tis ~I"1:,tious or~e:-. The commissi·~!'Ier s.'\all ouse ~ tr:lnsc::-iot to !:Ie m~de of ::ote 
\;lr:lCe:~.,:s in ~nr suo he!t"in;. c:lpio:s of whio '~1 :,e :nade 3';:lilable t::I 311 ~lIrties 
a!!·:-::e1 •.• : a ~::1S;I!'Ia!2le .:~:. ~.\c::s 19';:', c:.'aj:lter 3':. su;,s-:c:ti,," 9; T.=_~ .. "J:'sec:-:hm 
'3-341';.! 

~ ~:'~'-l ~ :. :'l6::~1 :teo!:'!''''. An :!.~?~l! .t1~). ::'e t3~e~ !r·"n any !h11 o~~er ot' OC1e:- final 
.1«::::"-:"l;:\·4:;;:"; .':~Sll.l.~; :~ t!,is ,.Ir. ':Ir :10,:' ;ur:y. C'l:c:j:lt :he ~e'3t't"'e~t • .v:'u ~ ;:,r l'!'Iar ':Ie 
.l':·!'!:'~~:! l!! :-::1:1 :!'Iere~r. Suc:t ~P:'lC.l!:i io'1.U1 ~ '=I)nduc::e-J in lc:c:ordanc:: 'lti:!\ the 
Uniform ,o\dministr'3c·,e ?:-=cedures "'-Ct. T .C_\.. Sections ~'-JO 1 et .!!a'; pro',ided, 
howe-/er :holt no heMins ~ ::': al""Med by the Chancery Cour: from any disposition 
made br c:,e !)oar~ it suo disposition has become fin3l as a result of a ~n's Wlure to 
3ppeU 1t J. hearing a!:er having re~es:e~ such hearing or ~fter :taving recei"ed &de~te 
notice. 

~3-!'-111. R!;!'It of board or commissi·,ner to iniun~i-t'! :-elief •• The board or 
=m:nissioner may euse co ':Ie instituted a c',ll action in any cun of cmpetent 
jurisdiction for inJune-.he relief to pre-lent "iolation of any duly promulgated rule or 
reg'.Jl3tion or of any order of the board. (.\c:tS 1967, chapter 367, subsec:-.ion 11; 1'71, 
~pter 3';~ suosection 9; T.C.A .. ,ul)sec:tion '3-34(]l.) 
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63-:!'-IO&. Mat':e!"'S to be c:onsidered in e~erd:sins oowen. - NorhinS in this par: shall be 
d_med to Ir:1nt CIle boud O)r ceputment Any ,un.s4iCtion or authoriey with respect to aU' 
~"ucion e:oristinl solely wimin c:ommerc:bJ or indusU'i&1 plants, worta or shops or to 
:&ft~t the r~J.uio)nl ~etwe-en empl::lyen And empllly_s wi c." respect to .:Jr uisinl out of 
&ny c:onditi;)n of .lir ;JOllunon. In e:cc:r--isinl powen t.:J ;lteVe:tt, aNte ~d centrol .lir 
;JOllution the bolud or depuunent sh:&11 :ivc clue consider:ation to :&11 p-.rdnent bas 
inc1uclinl, but not necess:arUy Umitec ta: 

(1) The c:hU3c:ter And desr- af injury to. or interference with the ~teCtion/of 
the heal th. genenl weJf:u'e And physic:U ~roper'ty of the people; 

(2) The soc:bJ oItld ~nomic: value of the aU' cont:amin&nt S;)urce; 

(3) The suiQbiUey or unsuiubilley of the air ;JOllution source to the .area in whio 
it is located. In this respe-:t h is expr=ssly &ntic:ipated Utat the :,card may esabllsh zones 
~d .atesoriots of air C::Intamin&nt sourc:es in which the sc:ancfal:ds. nalcs ¥\d resubtions 
m.ay dif!er aCC:2rdlnl to zone and =tezory of aU' aJnc:unin&nt sourc:e; and 

(~) The teduUc::al p~c:tic:ability And economic: reasonableness of reduc:inS or 
climinatinl the emission of such air contaminantS. (Ac:a 1"7, d1apter 367. subsection 6J 
1971. chapter 362. subsection 7; 1'79. chapter 29'. T.C.A .. subsection 'J-3~1J.) 

(3) The economic: ben~t gained by the air c:ontaminant source throu&h &ny 
failure ta comply with ~visions of Utis ~t And regulations promullated thereundcr; and 

(') The amount or degree of effart put forth by the air contaminant sourc:e ta 
attain c:amp~nce. 

1j~-2'-I07. Powen and duties of tee!'lnic::a.l sec-etaN. ~ The tec:hnic:a1 secretary or his 
&uCtorized reim:$CnQtive shall t\ave the foUowing powers And duties: 

(1) .~nend all meetinss of t."e boud, but not be entitled to a 'late; 

(2) Exercise generu super-lisi;)n over 111 ~nons employe-:i by the boud &nd !Jy 
the ~ir poU'Jtion c:ontl"::II 1i'Iision .:Ir ser-/ic:e of ~e depanment; 

(3) ~I~ke ar ause to tie :n&de sue" in'/csti&sti"ns .as th::: board :nay dir~t or 
auth,,;ot:::. ::Ir ~ m~y !)e ·.ararranced due ca rec:ei;lt of inform~tion c:onc::mins an .aU~ed 
·""Iaci;)n 'If ~i:s ~~ <lr of oJny rule. ~!SUI:&ti"" "r Ilrder ~ro.nul:sc:-:S hereunder; Ilr u :,e 
':a:, .nhl::'· .... iso: .je:.~ :l~/!sa!)I.e. ~nd f,r cllis ;I"f1';)se he 10"-:111 !1.1.·'e th~ ~ih: ;;) enc::~ .n olll 
:,~~:'\&i:Il= till'les in ;)r '~n An:f ,ri'I~coe or ~u:,H.: iJropoerty eXC:l:~t l'l'i·Iac.e r-=si.:t..""c:es; 

(~) Ende:a',or to the fullest elnent possi:'le to obClin compliance with this put 
and with nales and rezu1.ations promulgated ;lunu&nt thereto by conference. conc:i1iation 
&no ~nuui.,n; 

(3) 
board; 

Issue formal notice of c:omplaint sod ;lrosCC".lte suo .complaints lIe!ore the 

(') fUndie '!'QrrespondC!'lc:e. :c_~ records. prepue reports oItld ;lerfor:n suo other 
duties .as the ~d m&y direct or aut.'lOlrize or I.S m.ay ensue I.S an employee of thc 
dcputment; 

.; 
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(ta) C:iuse to be instituted in & c:oun of c:ompetent jurisdiction, leta' proc:eedinss 
to com,el c:omplUnce with any order issued by the boud, requirement of this part, or rule 
or I"~;ubtio" adopted punU3nt to this pove. 

r,,) Pow~ .1nd duties .Jf the dei':u'tment: 

(1) Oeo/el.)p and I"ecommend :0 the ooal"d plolnS fOI" ~ c:ompr~h~nsio/e ~I" j)oUution 
:::lntl"ol .,rogl"3ln for the St3tc of Tennessee, t;, rC:-/iew suo p1.lns fl"om time to time and 
l"ec;)lnmend :0 t.'\e boal"d such c:h&nges as m~y !)e deemed olPPl"opri.lte; 

(7) Re:;uil"c th.1t.1nY PCI"W" fur.lis.., the deilu:ment infol"m.:Ltilln l"~rc:1 !)y it in 
c1isC'I:u'S~ of iu d".1ties under thls part, il ~e deput:nent hu :-~n t:I :;'eUeo/e such ~n 
is, ;'I".~y :;,e ~bout :0, QusinS or c:=ntri!luting co air ;H'l1ution, provided, howe-leI", that no 
suo penon s.'\a.11 ;,e re-:;uired co dUel;,se any secret .forrnuue, proc:sses, or methods used 
in any manufacturins oper~tion arricd on by him or undel" his dil"ection. The c:omposition 
of air c:onumin~u shall not be c:onsidel"ed seaet unless so decbred by the department 
and the dei'utment s.'l411 Mye the power to issue pl"oceCtion orders to pl"event puhUc: 
dissemination; 

(3) Erater at alll"e:uonable times in 01" upon any pl"ivace 01" pubUc prope~ exc:ilt 
;:Jdvate I"esidenc:s fOI" :."e purpose of inSpec:"'.ins and uwestisating any c:ondition ..,hie the 
depar:men~ shall have I"easonable Quse t1:I believe t1:I be an air c:ontaminant soW'c::; 

(4) P:oyide such technial, sdentific: and other services as may be required for 
orrying cntt the provisions of d\is pat't. The basic: personnel for' suett purposes shall ~ 
those employe:! by the department; however, the department may. by agreement, sec:ure 
these 01" othel" services ll"om any othel" aseney, and within budsecary Umitations may 
arrange c:om~tion for such services; 

U) iteceio/e, budget, I"eeeipt fOI" and administer sue:." moneys as are duly 
a;:pl";,pl"iated;,r granted for the pUI",ose of this put ,I"ovided that all such moneys sl1all be 
deilOsite:i wit." the SQte tr~asW'cr; 

(~.l R.::pro:sel'lc :,"e sate III T~essee in matter's pert:lining to ~Ians, ,roc:edures 
,;)1' l'IelOIlti.:Lti")ns f;)1" inc:rst3te com~c:s rel:Ltio/e t~ .. il" ?ollurion or in matters pertainins 
:u 1i:- :juaH t1 ::l"cr')l ~Sillns; 

' . (7) =.)Il~ and disse:nin3~e infol":nati.,,, re~:io~ to ail" ,ollution; enc:ourazo: 
·rolun:~ry c;'Ill'er~tio" "f d!e-=:.::cS ~e:-wn" ,;)1" ;r=u5)s in ~r;:se:-lins and reselring a 
:'":~:-:~ie .j~;;::-.: .,: :1i:- ;l"ri:r. '!!"/i~. ,~n:;"lt 1.,d '!.)Q!Jer:lt.: .,it." ~ti\-::' 1~~~c:!es. ~:-"'l'Is 
.)r ;;r~':;Js in ·ncl.tt~rs i'::-~inin, t.l olir ;2"U'Jdllll; and enC.l'JI"1:;'! J.uth.lr.:e:i :lir ;NU"ci.:»n 
ag~ces of ,IlUtic.l su!:ldiOrisi;)ns :0 :undle ~I" pollution ,roble."s wit:lin their 1"eSpec:"'.io/e 
jUl"isctic::i.ons to Cle greatest e~tent ;H'uible and to ,rovidc tec:hnic.l assistance to 
poUtial subctio/isions r~uestin! same; and 

(3) C:iuse to be insJico.1ted in a c:oW't of c:ompetent jUl"isdic:"'.ion lezal proc:eedings 
to com,el c:om,Uanc: o.vith ~y ord~ lssue:1 ~y"the OllUd. 

(0:) In e:cercsans their ,., . .ve:s ~nd duties relatio,~ to major' enet'ly projecs. &s 
defined in subsec:"'.ion 13-13-102, the !:loud and the department shoUl ,utic:ipate in the 
joint ::O/ieo", proc:ess olnd expedited r~/ie"" proc:ess provided for ~y c.'1aptCI" 13 of title 13. 
(Ac:"'.s 1'67. e:.'\&pter Jlj7, subsection ,; 1'171, chapter J2l, subse<:"'.ion 1; 1'71, c.'1aptel" 3&7, 
subse~ons G. 11; modifio:-J; Acu 197', chapter 2", ~seCtion 7; 1'31, Capter 131, 
sulJse'!:ion 27; T .C_s.., sulJseo;tion 'J-3412.' 
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(,) One (1) shall b. appoinced from ;a !bt :If nominees submitted co the lovemor 
by the Tennessee'canservation le~lue. 

The cen U~) a,,oinced memben' ~e:,ms ~f olli~ sh.lll 'le four <-, ye:an .:lnd until their' 
Suc:;.:sSoln olt'C s~lec:e~ .snd ~lined. e~c:~~ Nt Che Ce:-:ns of those fi:-st o'lppoinced sh;s11 
e~oi,.o: :IS folio"',: t\Vo (2) sc t';e o:nd .,f one (1) ye3t' aftc,. dace of appointment. ~MO (2) at 
c.',c end olf twol (2) ye3l'S .ute:- :1:1.te at .1p:Ninc~enc. cwo (2) .le the end of t:lr~ ~) ye.1n 
.lIce:- da:e olf app.,incmenc. cwo (2) at the end of folur (to) ye.1r5 .1'te,. the date .,f 
.1p:;l"int:':\en:. and "l the CWol (::) appcJinted in 1'71 ~ursU.1nt Co dauses C:U and (,). abo·Ie. 
one (1) .1: :.'te e!'ld of two (2) ye:lrs .1t:e:- date of .1p;lointme!'lt and one (I) ,n the end of !our 
(to) yeus .1fte:- d:l.cc: of ap:Ninrmel'lt as design:l.ced by the SO'Iernor .1t the nine of 
.1ppoincmel'lt. If ~ IllC:lnCY oc:urs Che l0.,eMur m;ay .1~p"inc .1 member !olr the re~ninl 
~:-uon "f ~e :#'Ie:orpired term e-e:lted ~y the vaanc:y. The so-Iemor may remove any 
appointed memlle:- :"1' ause. E3c:h member s~ ~ reimbursed for ~vel in .ac:c:ord with 
the pro'/isions of =mprehensive tl'avel re;ul.:ations lIS approved by the anamey general 
and Che c::Immiuio!'ler of finance and adminis::'l.tion. A per diem aUo·arance of fifty 
:!0113l'S ($'O.:I0) Jhall only be ~l.id to mem;,e:-s for meetinzs at whic:!\ a c;uorum is present. 

(c) The board shall hold at leut two (2) rezular meetings each c:a1endar year at & 

place and time co ~e fixed by the board. The commissione:- of health and environment 
shall ~e c:.wrman of t.'le board and the board shall selec:t at its first meeting one (1) of iu 
membe:-s to ie~/e as vice chairman. A t the nrst relular meeting in each c:alendar yeM 
:hereute:-. the vic: chairman for the ensuins ye.1r shall be selec:ted from among the 
members of the board. The direc:t::lr of the air pollution cancrol division or service of the 
Tel'lnessee clepartme!'lt of health .snd elwironmel'lt s.'lall be tedulial secretary of the 
board. He shall receive no additional campensation tor such services. Spedd meetings 
may be alIt:: by the chairman 01' ~y three 0) members of the board upon deU'/ery of 
written notice to the office of each member of the board. Seven (7) members at the· 
board shall onstitute a quorum, and a CIUOrutn may ac:t for the board in all mat'te:-s. The 
decision of .1 maj::lr:ty of & CIUOrum So'tall!:!e dete:-:':\inative of any quesuon ~efore the board 
t'~ce~t as "t."e:,":Vlse speciaUy ;:Jrovided herein. (Ac:"'.s 13~7, oapter- 367, subsec:Uon 1&; "70 
(.\dl. S.) c:!'Iapre:o '33. subse-:tions. l. 2; "71, chapter 103. subsection 1; "71. chapter- 362 • 
• su:,sec:iuns :0, ,; moci!ie:l; i"'~I. '\Ill. Ac:s 1972 (Adj. 5.). ,=!\apte:- ' .. 2. $Ul)section U; .\ces 

, "70 (Ael. S.) • .::upter &3'. subseo::ion 1; "70 (Adj. S.), c:.'Iapte:- SI)I;. su;,~ection 1"); im!,l. 
am • .\C:3 1973 (.\dl. ,~.), Clapee:- '3:'. su:,sec:ti"ns :';.31;; T.::.A ... u:'sectiun '3-3:'11.) 

';::-~'-t':'. "~ · "'''~:-s :1nd :1'Jt:'!1 ", ',,,,,,r:l :1"d de.,.lr::nent. - (a) ~,,"'ers and d:Jti~ of the 
!:Iuard: 

(:) ?:,: · nl.:1;;~::: -'.:les l-'~ :'~~'.:!:lt:.ns :Il :~!.:::: ttl: :nt::lt :l..,d ;lur,:l$I: ,)! :!l: ~r:, 
,'Jnu.1i1: t::l ~~ ;l!"lI:siolI'lS " I ~e :';n' i:.J:"'r\ ;'d,nini~er:lti l~ "!"~ced'Jt'cs .\o:!. Se-.:-Jo:u !6-.7-
10 1 ~~. Such rules olnd :-e;;·~tiuns :1Uy indude. but at": not necessarUy limited w, 
those defininr. ambient l.ir- qu.aUt"/ stancbrds; emission standards; &eneral polices or 
~Ians; .1 syste'n of permits; &l\d a soedule at ! __ s for r~'ie'" of p~ and spec:ifiations. 
issuance ::Ir !"e!'Iewal of pe:-mits. :II' inspec::ion ot air cnt:1min.snt sources. Emiuion 
sancbr:1s for- SQtionary sources a.dopted by the board shall indude rezubtions bued on 
Che 'are:;nt ~f rnaceri:1ls entering the :;I!"or.ess ousini the emission lIS an optionOll 
al:e:":Uti-le to r~&ul.:I.tiolns preyioust1.:l:09ce~ 

(2) Hold heuings and issue such orders and determinations lIS m.1y be ncc:essuy 
to <: ltec-: Che in tent olnd pu~ose of t:lis polt't; 

(3) !.st:lblish. modi!y. or sme:ld. without he3t'inl. poUc:ies. ,radc::es. rJ.les or 
rea'Jbc!o:'\s ·.vit.": :espe-=: t~ ~r:Jced:a''l1 .1S:;Jec-.s of :'oard a.C::i"litio:S; .snd . 

~ 

21.01.4 
9111f13 

~ 

v 



Tennessee 

(,) ·"ReguLuions" mU mean the st:utdards. policies. rules and regulations 
promulgated by the board co ~cain and ~inain ~bienc air qu&llty sunclards _,chin lhe 
incent .lnd ~lJr?Ose of this p;uot; ~nd 0 

(1']) "7.:cmio1 seiret:u'y" is the ~io1 seae~ry of t:te air ~ollucion concrol 
board "f che s::l:e of TeMcssee. (A~.s 1"7, dUpter 3&7, subsedon 2; 1971, eupcer JiS2, 
suoscc::i"n Z; "77, oapcer 161, subsecc'..,n I; 1979, chapcer 2'9, subsections 1,7; T.C.A .. 
su!lsec::ion '3-3"1)9.) 

~3-!'-I'JJ. tnte!'!t .lnd ~nose. - 1t is the intent and pUlj)ose of c.'Us part co :n:lincin 
p:J:'::y oJf tne ~r re:sourc:s ot the scce cnsistenc with tne ~rot:~.ion of normal he.1lth, 
gener:!l wel!.lr: .lncf ~hysic:.1l ~r.)perty .:2f the ~ple, maximum employme:tt ~ t.'\e full 
in~t:-:~ ~:-/el.,.,me!\t of the SQte. The board and depanment So'1:lLl se:k t:le 
ac::omplishment of these objectives chr;,ugh the ~re"'ention, abatement and c:;,nuol of ~r 
~o"ution !)y .1l1 .,radal and ec:onomially fusible method. 1t is also the intent of this 
par: to qualify for ree::pt of te~enl funds aYall.1ble for stace air ~Uution co,ltrol 
~ro'r:lms and :0 that end, ttUs cha.,ter So'\.1l1 be construed to ,i·".e the authority to so 
qualify and mainwn such qualifiation. (Ac:u 19&7. chapter 3&7, subsedon 3; 1971, 
c:"\a~ter 3&2. subsedon J; 197', c:.'tapter %". subsec-.ion 7; T.c.A .. subsedon "-3410.) 

6~-2'-1'J!l. C:-:nion of ~ir- ",oll'Jtion c:ontrol board - \temben - \t __ tinn - Or~anh:atio". 

(a) There is her:!)y aeated an agency to !)e known .u the air pollution c:oncrol 
board 0: the state ot Tennessee. 

(b) The memben of the board shall be the c=mm1SSloner ot the Tennessee 
de~ent of health and environment. the din:<:':or at the state pUnning office. and ten 
(l~) other members who shall ~ appointed by the goyernor, as foUows: 0 

(1) One (1) shall ~ !I. regiscc:C'ed professional engineer as defined in subsection 
&3-2-101 et seq .. who shall have at least the U) "leur eX;lerience in the field of air 
pollution control; 

U) . One (1) sh.1l1 .,= ~ physician, lit:~!\sed :n t:;)m!,lianc:e with c:ha;lte:- , of title ~3, 
o..,ho ih.'1!! ~e ~:C;l::-ie:'\c:1 in the 'te.11c.,\ e!f:~.s ~f ~r conumin.lnu; 

~3) ~r:~ (1) So'Ul1 .,~ o::t,~S=~ in .1. !:o!ld which i:5 .~ir:-.::ly r:late~ to ag:-ic::lrur: or 
~n"e:--'.lti.,:\; 

(:.., ~::: c:) s.;:L!: .,~ .'::i"I':!, ·::'\g~:;:1 in C\~ · :\.1.:til;~-;,\C::l: ,,: l. i':-i·'~:1.! 
nol:\u!.1.::zi:1;; ';;)n.::rn; 

U) One (1) So'Ul1 ~ • county executi'/e Of' dUef e:cecuti'/e of!1<::r of & Te:mess--
county; 

(0) One (U sh;Ul::'e enl:lgo:d in munic:i~al .overnment; 

fn T·1IfO (::) s.'taU "e from Tennessee inaustry ha'/in& c.e-::mial t:'~nin, and 
experienc:: in .lir pollution ~te:ne"'t; 

(l) One (1) Soull ')0: irt"lol-te~ in Che ~ro~r:lm of an instiC'.Jte of hi&;'er leArning in 
the S::lte "f Tennessc-.: ino,.,hed in t:le conduc::ing of tr.Unin" in air ~Uution f:'/alU.1tion 
and ,=;)ntrol; .lnd 

1 

21.01.3 
9111EB 



Tennessee 

&l-lS-10l. Shan title. - This put sMll be known ~d may be dred as the "'Tennessee Air 
Qu:lUty Act." CAc::2 1"7. ch. 367, J h 1971. ch. 362.! 1; 197', ch. 2". § 7; T.c.A .. § ,3-
J,.osJ 

~~-:!'.1"Z. Oeflniti,,",. - T!te followi:'li rerms used in r:us p.u't ~!, ~less Clot context 
"cner·"'lse re;wres. :u·.,e rhe followin3 me.snin:s: 

(ll "Air c;,ntolITlinant" is partiC:-oUare Inarte~, dust, fumes, :;u, min, sma lee. or 
'I~por, or any c;,mbin~tions Clere.Jf; 

(2) ".~ir c;,ntolminant source" Ls any 3nd ~I sources of emlSSl"n of ~r 
c:::mcmilun:s. whet."er ~l"i·"~:ely or public!y owned or open ted. ~i:hou: limiting t!\e 
g<:raeraUty of t!\e fore:"ing. this te:-:n inc!udes .ul types Ilf business. Qmme:~ and 
induStri.u punts, wor!a, sh"ps and s~res, and he3ting 3nd powe: p~:s and SQtioM. 
buildings and other struc:tures Ilf all types, indudlng multiple family residences, 
apartments, houses, office ~uildings, horels, restaur~ts, schools, hospitals, ClurC1es and 
ot:'ler institutional ~ul1dinss, ;lutomobi!es, truc:ks, tractors. !Juses a.~d other mqtor 
Yehic:ies, &1t':lses and Yendins and service l0C3tions and SQtioM, railroad locomotives, 
.mips, beaa, and other water~ome craft, portable fuel-buming equipment, incinerators of 
all types, indoor and outdoor, refuse dumps and piles. and all stade and other chimney 
outlets from any of the forezoins; pro'lided, howe·/er, that neiC\er automobiles, tr..ldcs, 
tractors, ~uses or other mot;,r yehic!es powered by any fuel other than diesel ·oU· and 
whiCl are manufac::ured proior. to September I, 1967. automobiles, tr'..Iclcs. tr:lctOrs, buses 
or or."er motor yehic:ies powered by diesel oll and manu.tac:tured prior to January 1. 1'70, 
nor automobiles, cruc:ks, t:'actors, buses or oC\er motor "ehides whiCl are equipped to 
c=mply and do comply with the federal ~otor Vehicle Air Pollution c"ntrol Ac (compiled 
at ~2 U.s.C. subsection IS.17f-l - IS.17f-&) shall be considered or determined to be an "air 
contaminant source"; 

(3) "Air pollution" Ls presence in the outdoor atmosphere of one or more air 
contaminants in sufficient quantities and of such charac:erLsucs and dur:luon as to be 
injurious to human, plant or &nimal lif: or to property. or whiCl unreasonably interfere 
..,ith Cle enJo~ment ;)f Ufe and property; 

C~) "S.)ud" is Co": ~r ~oll'Jtio" ,=ontrol i).)ard .)f r.'\~ sute of T .e:tness..'e; 

{J) ":."mmi:l:li.).,er" Ls :.'le c.:lmmissi~:ter .:.f t!'\: -r.e:tnes~ :te~:.~e:1: of he31et 
and e:t·/ironment ;,r his :fIJly auth.:lr.zed r~;ir~nuti .... e; .lr in :''\e e'/erat ;)f hLs "bsenc: or .1. 
i~,:",cy in the "f!i~ .,f ::t.: Qmmi:l:ii·;).,e~, the de;lut"/ Q-n.nisS:~~:~ . 

: .j) ";)e;lar::"e:t:" is :..,: ::1e~;lr::"e:1: Ilt h.e~:''l .sn4 ::",~~·,.,:ne::t o)f :."I: S::lte of 
Te:'\.~ess«; 

(7) "Per,.,n" Ls .1ny indi'/idual, partnership, copar.ners!'\ip, flrtn, c=m~y, 
c:ot;)Or.:ltion, asS.lci:ltion, joint node comp&1!y, trust, eJt3te, poUticl subdbision, an 
.lg::tcy, authority, Qmmissio:"l or de?3t~ent of the United States gove::nmerat or of the 
S:lte of Tennessee ''''/er:tm~t, or :1ny other le3a! entity, or their le;~ r:pM:Se:\t3ti·,e, 
~gent, .)r usi:~; 

(3) ·P~litic~ s~di·,ision" is ~.,y municipality, city, inC:Of"lXlrat~ town. county, 
district or auth;'rity, or ~y p"rtion or combination of t·..,.) (~ or more ther~(; 

2 

21.01.2 
9/1/83 

I) 



Tennessee 

CHAPTER. 2!J 
AIR. POLLUTION CONTROL 

S£CTlON 

PART 1 - AIR QUALITY 

6l-!'-I~ 1. Shor! title • 

.,3-2'-102. De!inia.Jns. 

Iil-~-1~3. Intent 3ftd ;lW'il0=se. 

6l~~-10~. CreAtion of .ur :;IOllution c:anuol board - "embers - ~"_tin,s - Orianiuti\ln. 

63-~-10'. Powe:"S and duties ~f board ~d depar::nent. 

,~!-~-10G. ~lac-..e:s to !:Ie c::3nsldered in elCerc:isini ~wers. 

63-~-107. Powers and duties ~f tedmio1 sec:retary. 

63-V-l~S. Conduct hearings. 

63-2'-10'. E:ner,enc:y nop orders for ~ c::lntatninant sources - Hearings. 

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

63-!'-111. Rl,ht of board or commissioner to injunctive reUef. 

6!-V-112. Penalty for violations - Outy of dls:rict anomeys leneral - Abatement of 
publiC - nuisance. 

6::-2'-113. Exlstinl c',i1 or -=-ilni~l remedies :'lot impalre-j. 

';;:-2,,-t 1~. Pri',ate riS"u not ~t!e::!ed. 

';l-~-l !,. L:lCA! il"UutiOf\ c:ontr~1 ~r:l¥:~/'I - Adopa\l/'l by r:f~rence - Ex::n,a'Jn ~.):n 
nate supe~,ision - :::Jrrent 1001 proSr.1ms. 

.;~-::-: :.j. :'i~"2mt: ~:lr :..ullJ:': :u ,:.,./'I~':' ·vir.' ,.U': - \i:lpul. 

63-2'-117. Le-/y of n\lnQmplUnce 3ftd non~yment penalties - Swt for CQUe~.,n or 
assessment of penalty. 

63-V-1U. VariMIces 

PART 2 - MlSaLLAN£OUS PROVISIONS 

'l-V-2~1. Provisions Mt ~pUable to cotwn ;ins. 

1i3-2'-202. Local or:financ::s. 

1i:l-1J-2:JJ. E:nissio:u !::"~m liZ~\t duty '/~icles. 
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There wll ~ no visi!)le emISsIons to the outsid-. air 
from such loc~l ell~ust ventilation and collectlol\ 
sysre.ns except as provided in 1Ubpar.lgraph cn of the 
~ragraph. 

(II' All friabl~ .lsbest01 .naterials thar luve been remO'"ed 
or stripped s.'\aU be adequately ",ett-.d to ensure rtt"t 
such materials re nain wet during all r~:TIaining st:lges 
of de:noljrion ;,r renovation oind related handlin~ 

operations. Such materials s!'1.lll nlt b~ dropped or 
thrown to the ,;round or a lo",er flo.lr. Such .nilteriaJs 
that have ')een re-noved or stripped more ,,"..an '0 feet 
above ,round lev~l, e'ltcept those .naterials removed as 
units or in sections, shaU !)e " ... "ported to the ground 
via dust-tight chutes or ~nuin __ n. 

(-In Except as specified below, the we~ ~s ~ 
this sub~art .lre SI,spended when thP. te nperd fI.m: ~t the 
point of wetting is below 'l°C C32OF1. When trial)l~ 
as~estos .nateri.lIs olre not ..,etted :1'Je to freezing tem
peratures, "..:1'1 tnaterials on pipes, d.,cts. ~oilers, tanks, 
reacto", turbines, furnaces, Ilr s truc lUra' .1Ie"n',en 
shaU, to the .naximu"n extent plls,ible, !)e r~" noved .u 
units Or in sections prior to wrecking. In no c":w! S.".ltl 
the requireonent:l of su."parU (d)II.(i,,) or (d)4.(-/) f)e 
suspended due til freezing te.nper .. turr.s. 

(-Iii) For renovation operations, lor.JI eJChaust ve~tiLuion snd 
collection systerns IMY lM: use<i, instead of ..,etting olS 

specified in 1Ubp"rc (d) II. (jU, to pre"ent e.nissions of 
particul.lte .sl)o!stos .n.&Cerial to ouaide air w!\en 
~,"age to equipment resulting fr",n the wetting would 
be unavoidable. Upon req'Jcst and supply of adequate 
information, the Technical Secreurt ",iJl ti"!ter.nine 
whether ~.nage to equip.nent re,.,lting from wettin: to 
comply ..,ith the prcwisions of this su."part would rle 
unavoidable. Such local eJCha.Jsc IIentil..ation syste,n, 
shall be designed and operated to .:.pture the .s!lescos 
puticulate '""teer produced !)y the strij)ping and 
re.lIoval of frWb1e asbesto~ ,nater"'l. T"ere shaU t)l! no 
visible emissions to the ouuide ..air from such local 
exhaus~ "entiLa~ion and collet:lion syste.ns, e'ltcept AS 

prowtded in tI.lb~ralraph ef) 01 this ",Ie. 

(-liii) The owner or operator of an existing source to which 
this sub~lI"t is applied s."IaJ1 provide ~e r-rtinent 
information .-hhin 1" days. 

,. Sources Mject to this w!)pangraph are exempted frOt" the 
requiretnents of ~r~3raph (l) under General Provisions of this 
Chapter. 

6. The demolition of ol building, structure, folt.:ility, or 
ins~l.Iti.on, punuAnt to an order of .ln olU~rl~ed 
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tocal A,nount of fri&ble .asbest.." ,naterial Nt will ~ 
re,n_ed ..,r stripped .s .a result of the ~, 
unexpected event Nt necessitlted the ren_ation. 

_. The following procedures shall ~ use-I to prevent e,nissions ..,f 
~Mdculate Amstos ,naterial to outside ~ir: 

(j) Fri&ble asbestos materials used to insulAte or fireprllOf 
any pipe, duct. l)o)iJo:r, tank, reactor, turbine, furnAce, 
or stNctural 'nember, "~l ~ rem_ed frolft any 
I)uilding, structure, or f.acility or inst311adon subject to 
this paragraph. Such removal shall occur !)efore 
wredcin, or dis'nandin, of .any other portion of such 
lNildin" strtJccure, facUity, or inst3llation U\at would 
break up the friable a$)Cstos 'naterials and !)efore 
wredeing or dis.nantling of .any portion of such buiWinL 
structure, facility, or instalbltion that would preclude 
.acc:ess to suc:h materials for subsequent re novaL 
Rem_al of friable as'lest." .naterws used fOlr 
insulatinn or fireproofing of Any pipe, duct. or 
structural me·nbers which are encased in concrete ..,r 
other similar structural rnAterioll is not r:quireo:l prior to 
de·nolition, but wch ,nateri'll shall be adequ.uely 
wetted ..,henever exposed during de.noUtion. 

(m Friable amest.." materials useCi to insulate or fire-proof 
pipes, ducts, !loilers, tanks, re.eto", turbines, fucnace'o 
or stNctural me.nbers shall I): sdequatel" weC1Ied 
during strippins, except as provided in subparts (d) -. 
(iv>, (vU, .or (vii) of this paragr.aph. 

(iii) Pipes, ducts, boiSers, tanks, re.ctors, turbines, 
furnaces, or structural l1Ie",bers that are insulated or 
fire-proofed with friable asbestos materials may be 
taken out of any building, structure, facility, ..,r 
instalbtion subject to this paragraph as units or in 
sections provided the friable as·)estos .naterials exposed 
during cutting or disjOinting Are adequately "'Ctted 
during the c:utting or disjointing operation. Such units 
shalf "." !)e drllpped or thrown to the ground, but shall 
be carefully lowered to ground levo:L 

U·*) The stripping of friable asbesws ,"aterioll used ID 
insulate or fir~t any pipe, duct. boi~, QnIc, 
t'e\CtoC", rurtlme, fur.tKe, or suuclUral lRe.nber th.t 
~ been rem~ as a unit or in JlleCtions as provided in 
subpart (d) 4. (iii) of this paragraph shalt !)e ::>erformed 
in acc:ordance with subpart (d) ~. em of chis paragraph. 
Rather m.n c:omply with the -Meeting requirements. .. 
Joc:al exhaust ventilation and collectiOt\ system may "e 
used to prC'lent elnissions ~ the outside air. Such local 
exhaust venti1.&tion systems Nll be designed and 
operated to capture the .mescos ~articulate lnauer 
produced by the stripping of friable as'xstos rnateriaL 
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.Jdequately wetted. T"ere shall be no visi!,le 
e",issi4ltls to the outside Air fro", the ,=ollection • 
."ixing. and wetti"g operations. e'Ccept .as 
provided in subparagraplt <0 of this paragraph. 

(11) After wetting. all amescas containing waste 
.nateri.lI sI'Iall !)e sealed into le.u-tig:tt 
~ontainen while wet. a"d such containers shall 
be dep.:>1ited at ..,aste disposal sites ",hich are 
operatect in accord~e with the provisions of 
paragraph l'). 

(111) rhe containers spec:ifie<:l under ite:n (j} l. (i) (11) 
of this paragraph ~I !)e-~led "'i1h a warNna 
label that staleS 

CAUTION 

Contains .\sbestos 
_~void Opening or Dreaking Container 

Oreathing Asbest.,s is Hazardous 
to Your Health 

.\lteMati-/ely. warning !abe" specified by Occupational 
Safety and Health Standards .,f the Oeputtnent of 
L~or. Occupational Safety and Health .\d",inistl"stion 
(OSHA) under ~ CFR 1!HO-9)aC2) Oi) ",ay be used. 

eii) Processing of asbestos containing ",aste InAlerial int;) 
non-friable forlns: 

(1) AU asbestols containing waste material shall ~ 
for-ned into non-friable ~ellets or .,ther shapes 
and deposited at "'.Jste disposal sites which are 
operated in accordance with the provisions of 
paC"3graph l'). 

(11) There ~1I!)e no visible emissions to the ootside 
.lir from the collection and processing of 
asbestos containing w'lste ",aterial. ella::pt AS 
specified in subparagraph CO of this puagnaph. 

_. For the pu~ of this subparagraph. the term all asbestos 
containing waste .naterials ilS applied to de-nolition and reno
v.tion operations covered by sub~ragraph Cd) of this para
graph includes only friable a$)estos waste and coc\ttol device 
asbestos waste. 

(Ie) Waste dbpotal for asbestos ",ills: The owner or operator of any 
IOUC"C'e covered under the provisions of 1Ubparagraph (a) of this 
pua&raph Jhall meet ae following stiJnduds 
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processin" packasin" transponin&, or deposition of any 
&Jbestot conuinin, "".ute maeeriAl which is ,enerated by a.c:h 
source. 

All asbestos conuinin& waste lnaterial Nil be deposited at 
waste dlspos.l sites which.ve operated in accordance wich the 
provisions paragraph U). 

3. Rather than meet the require·nent of part Od I. of this 
para&raph an owner Ilr operator may elect to meet the 
followinS requirements in subparts (k) 3. (j) and (ji), or use .. ., 
ollternative disposal onethod which ~ received prior apprO'Ial 
by the Technical Secretary. 

(i) There shall b~ no visale e .... jssia CO the OIIuide ~it 
from the transfer of concro. de"a atbenol _Ie 11:) 

the uilinss conveyor, excepf U prQIided in 
subpara&raph en .,f this ~ra&raph. Such waste Nil be 
subsequently processed either as St')ecified in subpart (Ie) 
1. (ii) of this ~ra,raph or .u spet"'Jlied in part (j) 1. of 
this para&raph. 

(ii) .\11 a"'estos containin& waste onaterial shall b~ 
adequaeely Inixed with a .atettins agent recommended 
by the ;nanuf:v.turer oJf the alent to eUectiY~ly .aret 
dust and tailings, prillr to de~osition at a waste dispQ5a1 
site. Such alent Soull be used as recommended for the 
~articu"" dust l»y the 'n&nUu.:turer of ~ Alent. 
There Nil .,. no disc.'\arae of "jKiie emluions co the 
outside .Iit from the _ttin, operation except .u 
specified in subpuagraph (0 of chis ~ra,raph. Weni,,& 
mAy be suspended when the aonbient te nperAture at the 
waste disposal site is less than _9.'oC (CL I 'OF). T~e 
aonbient air te.nperature shall be determined by an 
appropriate Ineasure:nent method with an accuracy of 
.10<: ( .2OF) and recorded at least at hourly interlals 
during "i.e period Nt the operation of the _ttins 
system is suspended. Records of such te·nperature 
measure-nents shall be retained at the source for ~ 
Ininimucn of two ye.lC'S and INde a"aiable fllr 
iNpec:c;on"y 1he Technical SecAtary. 

(I) TM owner tJI..,y inac:tiYe waste disposal site, which was operated I)y 
..urc:es covered under subpara&raphs (2) (a), (c), or (h) and where 
asbestos-containina waste material produced by such sources was 
deposited. sn.ll meet the following standards: . 

1. There shall be no visi!lle e."issions to the outside &it froln an 
iN4:tive waste dispoHI site subject to this pua,~. escepe 
~ p,owided in part (1)'. of this p.Aralraph. 

2. Yaminc silns Nil I): displayed at the entrance, and-Alonl the 
property line o' tho: site Of' aJonI the ~"neter of the sec:tions 
Qf -. the site where .ubesros containin& - _>lste " ;na cerial .~s 
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depositeti, at intervals "f I/)/) '1\ (ca. n/) f.) or less, eJteept .! 
sper.ified in part (J) ,.. of this paragrapl\. Signs s!'lall be posce.1 
in such a manner l"d location th.It .\ person molY eolsily read 
the legend. The warning signs required by this parolgraph ShOlIl 
conform to the require,nents of 20" lC 14" upright format si3"s 
and to ... is paragraph. The signs $h0l1l display the following 
legend in the lower panel, with letter sizes and styles of a 
',isibility at leut equal to those sper.ilied in this ?"rt. 

L-;GEND 

Asbestos Waste Disposal Site 
Do Not Create Dust 

Breathing Asbestos is Hazardous' 
to your Iiealth 

I" Sans Serif, Gothic or 310ck 
3/'" Sans Serif, Gothic or Block 

I' Point Gothic 

~pacing between lines shall "e at le·nt equal til the hei&h t of 
the upper two lines. 

l. Tlte perimeter of the site shall be fenced in ol manner .ldequate 
to deter access by the general publir., e'Ceept as specified ill 
part (I) ,. of this paragraph. 

•• Warning signs and fencing are not required where the 
require.nenu of subparts (I) ,. (j) ~r (jj) of this par3graph olre 
met, I)r where a naturll barrier adequately deters access :'y 
the general public. Upon request .ll\d supply of appropri.lte 
informatinn, the Technical Secreury \Ifill ti'!terlnine wheth.er a 
fence of a nat'JrOlI :,arrier adequ.U~ly deters access to the 
~eneral public. . 

,. Rather than meet t:,e requirement of ~art (I) I. of this 
par3graph, iln owner rnay elect to .neet the requirelnen" .,f 
this part or :nay use an alter!\ative control 'nethod for 
emissions from ina.:ti.re wolSte dispo~1 sites which has 
reeei.,ed prior approval by the Technical 'iecretary. 

(i) The asbest.>s containing waste material shall be cov~ 
with .. t leut U centhneters (ca. 6 inches) ot 
COInpActe1 ~es~ containing materi.1 and cover 
of vegetoltion shall be grown and ·naintained on the area 
adequate to prevent exposure "f ' the asbestos
.~ontaining oM.lSte .naterial; or 

(ii) The asbestos containing waste :naterial shaH ~ co.,ered 
wi th at leut Ii/) centimeters (COl. 2 feee) of co.npacted 
non-asbestos-containing material and maintained to 
prevent expoSlJre of the asbestos containing 'Naste; or 

(iii) For inacti"e waste dbposal sites for asbestos tailings. a 
resinous petr.,leum-l)ased dust suppression il~ent which 
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effectiv~ly binds dust and controls wind erosion shall /)e 
applied. Such agent sha~1 l)e used .u recommendep for 
the particular ubestos tailings by the dust suppressio)n 
agent manufacturer. Other equally effective dust sup
pression sgents Inay be used upon prior approval by the 
Technical Ser.retary. r-or purposes of this subpart, 
wute crankcase oil is ·,;)t considered a dust suppressio)n 
agenr.. 

el) Air-Cleanin& 

(a) 

(/) 

(c) 

(d) 

(e) 

If 3ir deaning is electert, a~ peronitU!tf 1:Iy subpar:lgraph (2) (0 ~nd 
subpart (2) (d) ~. (lv), the requirements of this par~&ra9h .n>.l~t ~ 
mer.. 

Fabric: filter . coUet.:tion de-lices rnust be used, except as noWd in 
paragraphs (c) and (d) of this polragraph. Such de-lices .nust be 
operatetf at a pressure drop of no more tn.n , inches water gauge, a~ 
metlsured across the filt.:r f .. bric. The .AielJow permeability .n 
det~rlnined by AST.... metho>d 07]7-6', must not eaceed )I) 
ttl/min/h2 for woven fahrics or " Ct)/min/h2 for f'!lted rmrir.'!, 
eccept that '0 h J/min/h2 for woven and " Ctl/min/ft2 for lel1r.cj 
fabrics is allowed for filtering .. ir from asbestos o)re dryer,. l!ach 
square yard of felted fabric :nust weigh at le·nt I' ounces and be at 
least one-'Iixteenth inch thicle throughout. Synthetic fabrics Inust ,\.,t 
contain fill yam other than th.lt which is spun. 

If the use of fal)ric filters creates a fire or explosion haz.lrd, th~ 
Technical Secretary may autho)rize che use of wet collectors designed 
to operate with a unit contacting energy of at le.nt ':) inches water 
gauge pressure. 

The Technical Secretary ;nay authorize the use of filtering equipment 
other than that described in subparagraphs (b) and (c) of tlli" 
paragraph if the owner or operator dernonst:-ltes to the SOlti:ifactiQI\ 
of the Technical Secretary thdt thO! filtering of ~articulate asbestos 
Inateri.&l is o!quivalent to that of the described equipment. 

"11 :"r-cleaning equipment c\uthorized by this paragraph must b~ 
properly installed. used, operated, and maintained. BypilSS devices 
mAy be used only durinc upset or emergency conditions and then only 
for to lone as it talces to shut down the operation generating the 
particula te asbestlls rna teritll. 

(,) Reporting. The owner or operator of an existing source to which this rule i1 
applicable shall :>efore July 22, 1'71;, provide the (ollowing inforlnation t·) 
the T echnical ~ecre tary: ' 

(a) A descril>tion of the emission control equipment used for each 
process; 

(b) If .. fabric filter device is used to control emissions, the pressure drop 
across the (4bric filter in inches wolter gauge. 
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If the f3bric filter de-.rice utilius • \IfO'Ien f.tJri(1 the airflow 
permeolbility in tt'/mill/rt2; &net if th~ r.IJric is ,yn~tic:. 
indic.ue whether the fill yarn is 'PI,., or n"t spun. 

If the f3bric filter de-.rice utilites .. r.,lto!'i fo1bri(1 the density 
in ovyrtl. the minimum thic!<ness in inch~ &net the 1irfloAt 
permubility in ttl /min/tt2• 

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

1. .\ brief description of each process m.t gener.tC"l <Ubestos
containins ",;ute In.terio'lL 

2. Tile a"erase weight of asbestos containing waste m.tt;r~1 
disposed of, .neasured in ler,!day. 

3. Tile emission control .nethods used in all stages of waste 
dispoML 

\. Tile type of dispoSo11 site "r incineratinn ,it~ :Jsed for ulthnate 
dispoyl. the nOl.ne of the site oper.tor. and the name anti 
1cx;'ltiOtl of the dispos..11 site. 

(d) For sources subject to subpar3gr3ph (2) (1): 

1. .\ brief description of th~ site. 

2. The :nethod or ,nethods used to COlnply with the s~dard or 
.1lternati"e to !:Ie used. 

Such informatior1 shall 3cco.npany the informatinn required by rule 
.01 of this CNpter. 

(5) Waste disp0S31 sites. 

(a) In ,)rder t., be an accepwle site for dispoSo11 of asbestos containing 
waste ·naterials under sub~ragraphs (2) (j) and (Ie), an .cu"e ...,oute 
di~oRl site shall .neet r:,.e require.nenu of !his Rille. 

(t» There shall I): no ..,~Ie e-nissions 10 the OtJbi~ Air from any .cti.,~ 
.waste disposal sile wf1ere .lSbestos containing WolSte .nateriaJ ~ 
been deposited, elCcept .s provided in subparagr~h (f) of this 
p.~ph. 

ec) W&min, signs shall be displayed at all ~tr.nces, and alon, the 
proj)ef'ty u all entrances, and alon, the property·line of the ,ite or 
along the perimeter of the sections of the site 4'here ~cos 
containin, waste material is dC?Osited, .u inter-Ials of 100 m (c:&. :)1:) 

ft.) or less except as specified in subpara,taph ee) of this pancraph. 
Sip s!\all t)e posted in IUCh :I manner and loc:ltion that a ~ may 
easily read the Iqend. The warning signs requi~ by this 
subparaaraph So'\all conlorln to the reqWre,nenu of 20" x ,_ .. uprilht 
format si3'" and this suhp¥":lIr" . The sisns N1J display the 
following leaend in the lower panel, with -the letter sizes and styles of 
a .,isibility at le3St ~I to those specified in £his IUbpouagraph. 
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:'~CENO 

Asbestos Waste nispoul Site 
00 Not Cr~ue Oust 
Breathing .\sbest..)s 

is liaurdous to Your HeAlth 
~oUltio)!1 

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

14 :'oint Gothic 

~pacing between lines Nil b: at least ~I to the heisht of the 
upper 0) f the two lirw:s. 

Cd) The perimeter o)f the displH3l site Nil he fenced in order 2U 

adequ,ately deter access to the &eneral publAc e1lC:~f .n tpedfielf .. 
subpar~graph (e) of this p.ar;&gr.lpl\. 

(e) Warning silS"s .and fencing are not r~quired .. her~ the req\lire,nents .]f 
part (0 1. of this ~ragr.lph .1re Inet, .:Ir where ... nat'Jr ..... "urier 
adequately deters acc:ess tQ the general put:Jlj.:. Upon request dnd 
supply of appropriate i"fortn.Hi""" to'le TechniCOlI Secretary will 
deter,nine whether a fence or .. natural !).arrier 'Idequately deters 
access to the general puhlir_ 

(D I. Rather than meet t:'Ie requirelnent ot subparagraph (b) of this 
paragraph, an owner or operator may ~Iect to IMet the 
requiretnents of ~rts (0 2. or en l. of this !Jar.graph, or may 
lise an ~Iternative control lnertlod for e:nissions from ac:ti.,e 
waste disposal site" ..t\ich has recei.,ed prior approwa! l)y the 
Technical Set:ret.ry. 

2. A t the end of each operating day, or 'It le.ist 'once C'lery 2"
hour period while the site is in c:ontinuous operation. the :15-
bestos-c:ontaining WOlsce ,naterial which was dC90sitetj at the 
site during the oper.ating day or prC'lious 2"-"our period Nil 
I)e c:owered with at 1~ . .lSt I' centimeters (C:L , inches) of c:om
pacted non-.ubestos-Containins .nateriOlL 

l. A t the end of each operating day, Of' at least 0f1Ce C'lery 2"
hour period while the dbposal sice is in continuous operation. 
che abesl105-COntaininc waste Inacerial ~ich was depositIIM £t 
the site during the ~r.atinc day or preYious 2400b0ur ~ 
Nil he covered with a resinous or petro1eum-/)ased eNst 
suppression alent which effec:tively biMs dust and control. 
wind erosion. ~Jch agent shall be used as recommended for 
the :».&rtic:ubr dust by the dust suppr~sion .,ent 
manufacNrer. Other ~lIy ~ffec:tive dust suppression ag~rs 
may I)e used upon prior approval by the TechniCOlI Set:retary. 
For purpuses of this lWrt, 'Maste o:rMlkcase "it is i"l:lt c:onsi~ed 
& dust suppression -cent. 

"uthorl~ T.c.A.., Section 'S-2'-IO' and O-'-~2. .-\dnotinisu.J~ His~. 
- OriI~. R;We_-filcdJAnU&ry 10. 1'"; el.fC\:tive February '.1977 •. \mcuded: filed 
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CHAPTER' 
GL~ERAL CONTRACTORS 

61+101. Shon tillc. 
62+101. OdinitlOni. 
62+103. COfttl'KlDn licatw rcquittd-R_cry or 

ppmsa II! unlicmJcd contractor. 
62+1001. Lictnslft, boanI-ComllCHitlOft. 
62+IOS. Qua!irocauoa or IIIcmbcn-Tmna-Vacu

cia-Rnnoo-a1. 
62+106. Ccnilica&c or &III'Oin&ltICftt-VaIicI ""- reo 

qllind-LcpJ auiltann. 
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62+101. 1,.-. an4 rulft-Sal. 
62+109. Board _inP-OrrlCCn-CompcftS&tioa. 
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62+111. LinnM and na""ttallon-Tranifcr or 

licmsc. 
62+111. RtcOtdin. or o:millcalc or Iicmsc-F~. 
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62+II~. CmlnCMC U C¥icIcna 01 ri&hu. 
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mlcrcd maIitary Mf"i«. 
62+111. 1tc¥000ion or I&lIpension or IicmM

RNIuanct. 
62+119. Notice or rcquiremcftu p"m ill illwitatioft 10 

bidden. 
62+120. Pcnalties (or '"olaaioftl. 
62+121. f.ftrotallMlJ( or dlaptcr by boanI. 
62+Ill. InjUDCIions. 
62+113. IndaDaify or hold IwmIaa ~ in

.aaid. 
62+ll~. "-10 ......... or r-w __ . 
62+IU. Pro'I ' IIM ~ hariact Dd judicial ........ 
62+101.,.... TIIIL-llIiI ~cr IlIaD lie ~ 
Dd ..,. lie cUd • tbc CoIIuKIon 1.icaIiq Aa 01 
1976. CAm 191' (Adj. $.). elL. Ill. I.' 
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1I!-6-102. ~-For IIw purf'O'C' .. f Ih~ 

~hapcn-: III CAI·"CCHltr8Ctin.·· WlI nwan unckn.k ... 
far • r .. C'd """. fcc. commiuion. or pin of .. halC"n• ,IIft. 10 _nact. CftCt. 811ft' or "1I8ir. or ha~ con· 
• uuaC'd. crmC'd. allft'C'd. or ~irC'd pan or .11 of an, 
\lrUC1urC" .. or P"\alC .... otk or U1ilicy (lr ~ny natwt' or 
~haracln' .. hal~ft'. incluclin. railroad •• munocir>al 
.. or.,. -aler ,urriY 'y .. nns. _era.~ .nd dralna~ 
'YSInn.. ~on. loeb and dams. canal.. I ........ rial 
':".h. or .ny hi", •• ,.. road. bfid.~. Of ,;",,16 "rue· 
lur~ or pr"j«t. w~ lhe COt! of lhe comp!ctC'd .. ork. 
or of di((ft'ml proj«ts utwkr a tin.1e conlrXl. equal .... 
_--" I-_ ... I;'c IhouoanoI doIla .. 15:' .... ,1. ,., ... ioIcd 
lhal Ih.. tIct".m.1Oft wll not in.:fuolc :ar.-hilc..,' ... 
""J'ftCC" du~· 1;'"CINd ~ lhe ~:al~ lIo>;lroi .., I·umi~ 
ror I.and s.m~on .. hQoc ctnh r_n.-ial inl~ in lhe 
","In.' -II;aI1 he· lhe "''''~'''''';I r« r ... rrcrarin, ""'n' 
:a .... ,"";r ... .",io ... ,. "1f'Cf' ........ ~ .... """""I " ....... oIi":1f~ 
mlinccrin. wrvicn. lhal is. u ... al :ar.:hi'~,ur:al or 
m,inttrift. OCf'icn. or both. and 'h~ wll· ..... ~ lial>lc 
ror any other r«o. licmon. or ... ~.mml ... ,her lhan 
Ihow pro~id~d by Ih~ I ... , or Ihe SI:ac~ .. r Tmn~_; 
pro,idC'd cha, .. hm an archllcct. m"ncer • .., land 
• urv~yor rteri-n an addilional rcc ror nnrlo!'1ll~n' or 
dirmion or labor. he .hall be conlidft'C'd as a conlra.,or 
.. jlhin ,he PU"," of Ihis cha,"~r: providC'd runher Ihal 
toIcly Ihe rurchase of malmals or subleuin. or wparale 
contracts ror various pna.a or .'PCCu or lhe ........ ruc:. 
lion by III~ archilm or mlinccr on ~halr of Ihe _nn
oIIall be COfIsidft'C'd normalarchic«lural and m.icwcrinl 
MfYicn. ho.~. Ihe ,upcrvision .... pcrinl~. 
over'lC'rin •• dir«lin. or in an, manner anumin. char~ 
or ,uch purchaw or ,ublcuin. thall be considerC'd ··con· 
IfaClin'.··. 

I 

.. 81 Ho .. cver. the Ift'm ··cuntraclin.·· thall not in
dudC'd: 

til Subconlractin.. unleu • ...bcoturact in
-oI'·C'I: 

IAI Firly lhousand doUan ISSO.ODOI Of_ 
of dccIricaI _.: 

C 81 FirlY lhousand doIIan ISSO.ODOI Of _ 

of plUfIIIrin. work. Of 

leI Fif.y lhovsand dollan ISSO.ODOI or more 
or heali .... vmlilalin. or air condilion· 
in. -Ofll . 
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liil Undcn •• in. in _ ., .:ounlY of residence 
\COIcIy 10 con .. nact rcoidc_ or d.dlinp on 
pri~alr ,.,oreny ror IIw IlUrl_ of rcoale. if 
ou.:h counlY hao a ... _lalion nr oi"y lhov • 
.. nd /j1l1.0001 .... leo ... 'Corolin, 10 the U.S . 
(:m .... or POIlUIa"on ,.r 1'1l1li ... any 'liN· 
"uml rC'deral ~m'u' . 

I!I ··Conlractor·· oIIali mean an~· l'Cfoon. firm. or ~or· 
/'Ofalion who mp,n ." orren 10 mJa~ in COfIlractin,. 
IAct. 1916 IAdj. 5.1. ch •• u. 1: 1911 ...... 101. I: 1911. 
ch.oI06. I: 1910 CAdj. 5.1. ch. 6S2.l: 1'111. do. 399. I: 
T.e.A. 6l~1: Acts 1'112 IAdj. 5.1. ch. ll1. "I 
62-6-IOl. I.IcftIw "", ___ I-aceoo", .r n,.... 
.., ........ ~I .... H.-I.MII Any pcnotI. Cirrn ~ 
corpotalinft m.a.C'd in conlractin. in Ihis sc.le illan ~ . 

requirC'd 10 submil cvidm« Ihal Iw is qualillcd 10 

m,a,r in COfIlractin •• and th.D be 1icmsC'd a, herein· 
arltt providC'd: it shall ~ unla .. rul for any Pft"On. firm 
or carr-alion 10 mp.r in Or Orrtt 10 mp~ in con· 
Irao:cin, in lhe 'laIC. unlcs, ,uch I'Cf'ftn. firm or cor. 
!'Oralinn ha.. been dul~ licmoC'd und~r Ih~ I'ro~ision' or 
Ih~ ~h.l'lft'. a.' herrinarler providN. ,\ny Pft"On. firm • 
or rorporalion cn.a.C'd in .:onlfa.,in •• includin. ,u~h 
~n. firm. or corpor;alion lhal m.a.n in Ihe con • 
Slruc:tion or midmcn or d..-ctlinl-' COft\lructC'd on 
pri ... le propcny for thr purpose of rroale. !c:aoc. tenl. or 
any olhn- .imilar PUFllC"C iliaD ~ rcquirC'd 10 ... bfnil 
C"idmce lhat hr is qu.lirlCd 10 m.a.~ in contractin. 
and;or buildin,. and ~ ~ licmoC'd. II wll ~ 
unlawrul ror any PCf"OfI. r"m. or corroralion 10 mall.e 
in. or orrn- 10 m.a.~ in conlractin. or buildin. a. here. 
inabove dncribC'd. unlcs, ouch prnon. firm or corpora. 
lion ha, ~ duly licmsC'd undft' Ih~ I'ro\;";on, ,.f Ihis 
mapcft'. 

C211A, Nocwilhscandin. Ih~ prov~s of ' .. bclivision 
laM II. any pcnotI. lirm. or chur .... lhal o .. nl proPft'lY 
and con.<lructs IhefCOft Mn.1e rcsidmc ... r ... " .. buildinp 
or ochcr buildin.s ror ind~idual usc. and not ror male. 
Icas<-. tenl or othtt timiCa, PUfllO'C. is acmpr (,ont lhe 
rcquimnmls of Ihis chapen-. 

181 £.'"'111 in counties wilh a "",",Calion of not In., 
lhan _m hundrC'd M'VCIIly--.m lhou-.. nd one hun
drC'd Ihin«R 1117."" or not leu lhan Ihru IcundrC'd 
nifICI«R I"""""" ti. hundrC'd I"mly.r",r 1)19.6lS1 nor 
mote I han Ihrcc hundrC'd nincI«R lhousand M'VCII hun. 
drC'd Iwmly.fiv~ (l19.rul both a«ordin. 10 IIw 1910 
rederal census or an, ",btcquml rC'deral .-ensul. a pn-. 

. i 
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..... or finn specified in IIIbc1Msiaft lalCllC"" ...... _ 
lUke _1IWl_II, applicalioa ror a pcl'lllillO_ 
IlNet au" .. raidmce 01'.,..,1 __ tuCI __ .1Ias 

_ II, sin,.. raidctoct wicllilt a period or _ II' 1GI. 
T10cft sIIaII be a rebu ... ble prcsumlMlOII lhat IUCft per. 
I0Il or fmn inlmcD 10 COtISINCt ror lhe puI1IOtC o( 
rftaIc. lase. mil. or an, OIlier similar ""tPOM i( _ 
lhaft _ II' applicuioa is lUCIe ror a pcrrni& 10 ~_ 
Slnaa a sin,.. residence or ir mOft Ihaft _ II' sin,le 
rcsIdmo.~ is COftSINCtcd wilhin a period of OM I 1,l'CU. 
No proYisicNl o( Ihis wbclMsiaft sIIaII be C'Dftllrucd 10 

• aIIer lhe dcrillilion or lhe -ord "COftltaain," as 4cf1lMd 
in 161.10%. 

cJ) Noehwitllswodift, lUbdivilioes In UId I%:. die 
Iio:aue of aft!' ~ f". or ~ Iic-.I .. a 
.-raJ ~"OtIltaaor Oft MaIdI19. 1916. sllallcominuc in 
rocn vnlil lhe ullani capinaioft lhereor. 

Ib' CUtllrao:lI Cltlcrcd inIO by a ~ who itlicntcd 
by lhe board sIIaII ~-Iarf!' .... c lhal such pcnGft itliccfts. 
cd by lhe .. ase board (01' liccnsin, conlractors UId lhat 
lhe board is aU11lorized 10 reca'OC ~"Omplalnll I'dali .. c 10 

_11 penon', prolasioftal ~'OftdUCt. 
Ie' "'n!' vnlicaucd JcncnI COnlfaC'lOl' ~_crcd It!' I~ 
~ or Ihis .:hapter sIIaII be pcnnillcd in a ~-oun o( 
cq\lll!' 10 _er actuai documenled n_ onl!, upoo 
a showin, o( dar UId con.;nQ1lI proof.IAco 1916. ell. 
a:z:. f l: 1917. cII. 9. f I: 1919. eta. J9. 17: 19110. dl.6Sl. 
f ,: T.C ....... 61-403: Aco I"'. ell. 91l. I 1.1 

61.IOt. ~....... C •• f' ..... -4a, T1Icrc is 
craled a lIalc board ror 1icensuI, conltaaOl'lo hcreiao 
ar.er called lhe "boateL" n.. board sIIaII be composed 
or lC¥en 17) 1Mftlben. AI Icua _ 0( .his number sIIaII 
be a svbcontnaor in priYic, with .he 0WIICr ... Icaf _ 
II' or IhlS number shall be a con.ractor activel, en ....... 
.n homctNllcIin .. UId _ II, or Ihit number IMIi be a 
ponoft who is IIOt cnppd in .he Itusiftcu or COIUna" 
in .. , _, or lhis _e. n.. acINI' members o( ... 

bou'IIlIIaII be comraaon • ddlnod in 61.IGl. all of 
whocIt sIIaII ha" bfta am..ty caaqld ill said ....... 

. for a,..no.t 01_ ... "... IIR 1'0) 7CM' nat ~ 

1"-',:' - ............ -llJ-."' .. 
bou'II IIIaII be ,.".... ., ... _ .......... o( 

lhe_c. 
Ib' All _bMq_ ~ 01 _ 

-em sIIaII be .... by elM ~ ....... pinaioa 
or elM I'IS1*livc Iera. of elM -o.n in elM _yad 
_ provided by dIiI ~ •• (Actl 1,.,61'-41.5.). 
ell. Ill..: 1919. ell. ". :z: T.c.A.. 61.a.., 

6 
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61.1"'. ~ ., --.......T_V __ 
o:--.--'&'-4a, Each _ber or.he board sIIaII be 
as Icua I_,.fi" 123, ,..an or qc u4 or ,oad -aa 
.:hanela'. Eada _ber shall be of m:opinod ......w,. 
in hit brucII or 1M CO'"taain. business: provided. 
however. Ih.. 1M pIO¥isiofts oi Ihis 'lCftlence .uU nOt 

appI, 10 the _ber -ho is _ cnPled in .he busincu 
or COIUracM,. 

Ib, n.. lerma or _bers WII be (0( a __ 
pcnooI u4 IIaucrcd 10 tl\al die lenD of • Icaa ._ 
--., .... npirc _It o..c..-... 11. 

leI I. _ ., -.all. ......... _ ,..". 01 a 
_ber 10 _ his ruU _!lis SUCJ:RBOI' ,!\all be .... 
poin&cd 10 his ~ term. belt _bel 1ll1ii11"ho14 
_ after .M llIPiratioa o( his lilfal _II his _ 
shall _" bfta 4u1y actPOin&cd Mel qualifocd. Ir VKafto 
.:ies shall _ in .he bou'II rOl' ... , _. lhe _ 

IMIi be filled by &CIIMMt- 0( 1M ,..-.-. 
'en T1Ic .-.- _, I'ft'IIOVC any _ 01 lhe 

board ror orflCl&l ..xtIft4iiC1. _ •• PDCftC'l' .. ..;u(vl 
n«'llea .,r dut,. ,"'ns 1976 IAdi. S.1. ~1l. rz:. ,: 1m. 
.:II. ". l: T.C.A. 61060S.1 

62.106. Cemnc- 01 ..... 1 .... -VaIW ..... _ 
_ ...... -1ApI .... _.-4a' Each member or the 
board shall recavc a ~"Cftif.ate or ~nlmml rrom the 
~. Mel bcf'Oft _erin, upon 1M 1Ji ... 1Iar1c or.he 
dVlia or Ilia orr .. -e ,hall file with 1M ~ of "a.c 
tt. ~_1W&iORaI oadl o( olfa. . 

Ib, No _ sIIaIt be clip'" fM ...... nt_ on Ihe 
board who docs _ .. Ihc 111M lIoid an Uftapoml 

Iiccft,. 10 operate as a contnaor vnder '''is .:IIalMer. 
provided. how ...... thU the provislOftS or Illis sentence 
.up IlOl apply to appotnfmcnl of I member -ho "" \aw 
is nOt pcI'IIIill,d 10 be mplCd in thc busaness of' COIIo 

lnain, i:I aD, coun., or this Hale. 
Ie' T1Ic boInI. or M, comlllittft lhereof. shall be ClIo 

titled to .M scrvica o( lhe "lome,. scneraL or 1M IepI 
~ or Tm-. in COftMClIOll with lhe arrain 
or the bou'II. CActI 1916 CAdj. C.). eta. Ill. 6: 1919. ell. 
~ •• ; T.C ..... 61-606.' 

'1.1(11 • .:...... ~.-T1Ic dinaOl of the dift. 
sioa of rcpdarOlJ boMb in lhe dc;Iut- or insufI. 
-. 01' hiI cIcsicnce ....... _ .. _rive direaor. 
UId sIIaII provide all ~ (uoaions ror die 
bou-d. IAco I"". ell. ll'. ,: tnod. C. $U". I"". 
711%.:1 IWuu-.. 7I1l.l9t. Acts 1m CAdj. S.). dL. 
6lJ. :z: 1911IAdj. 5.,. dJ. '106. ». T.C ..... 62..a7.' 

T 
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62.1111 • .,...... ... "--s..&.~a' TIM ...... 
tIIaJI u.. tI .. po-. .. MM. __ ."..._ naIa MIl 
npluiou. _ incaRlill_ widlIM"'" ofT-. 
as it sIWI dean bal. subiel 10 IIW IIMI ....... of die 
~ ___ of~. 

lb. TIM ItoanI ~ Idopl a sal (or ill _. 11M. nw 
ocaI ~ haw. t~ 1M wonIa "1oenI rOf l.iaftsiftI 
COIIlraC101'1. $w. of T_" aad I_-u... 
director U\all hawe can. dial.. and CUStody IhcnoI. 
IAas 1976IMj. 5.,. clI. Ill. 9: T.C.A. 62-409., 

62.109 ...... ~I.'IP Hit 
~a, nw ItoanI ~ _ ia Juury. MaIdt. May. 
July. s.p.CIIIINr ud ~Itcr (or tM ,...... of 
t_aa,1touincu.. 

Ib, At lbe Juury __ , of nell l'ft'. 1M ...... 
shall deo;t oIflCftS indlldin. a cIIaInau. VICe .:haInnaa 
and_all. 

leI Spc..uI mcctinp o( IIIe boenIlhaII be hctd at wet. 
limn U IIIe ItoanI .... y "",,,ode. 

Cdl Foou C., IMftIItmI tIIaJI _lIIe a q-.am at a 
Itoanl meetln,. 

Cel Due noc ... -c or n.:h IIIftIlnl and IIIe 111M and place 
Ihereof "'all be ,Ioen ao:h mcmbet In "",h mannet as 
Ihe byla •• may ~ode. 

C Il Ea.:h mctnbet of IIIe board WU remwe Afly 
dolbro IS30.00' per diem rOl' cadl _In, ~"lually at· 
lended. CAC1J 1976 CMj. 5.1. 0;11. '%2. 10; 19'79. ~11. ". 
I: T.C ... \. 61-610.1 

t.1-4-1I0 ....... ., ., .. ____ f. ~ 

-n. TIM ncaall-e director ~ Iteep a rqisler of all 
~pplocanlS few 11C"CIl'C ..... , of acII. date of appIic;a. 
lI.,n. name ... lIaIirauo .... place of busincu. place of 
tnMIcoce and whether licente .... IfUIlcd 01' rdUlCd. 

Ibl TIM boob and rqISIer of tile board ~ be 
pnma (~ ... C'·tdcftcc of aU marten ncoNcd tlwRta. 

I':' A rower IhowuII tile name _ pia« of Itusiocsl 
and NWkftca of ad! Iiccftscd catltrxuw sIWI be 
ptqMItOd by tile __ dincror of 1M board duriac 

. . IIIe _h of JanllU)' .. adI GOld ...... &4 year ... 
..hall ". .... ,,,..... .. ...,, ... C6I-1K; 'UdI _ 

IltalIIIe ,.,...&4 '" IIIe IINnI. tIW ........ of_1\idt ...... 
M pan of tlle.....- 01 tIW .... --... .. .,..,.,;dcd ill 
~1.)Q1. a...s a cotI7 ....... MIl ...... _ nk~ IN 

...... of ............. ac,. - .. ~ ... 
lIate ..... 10 ~ ac...I _. M'CIMc& aDd 

CD ...... (Aas 1976 CMi. s.1. dl. m. II: ItID. lAd;. 
5.1. cII. 631. I: T.C.A. 62-411., . 
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62-6-111. u,- .......... d •• Trud ... 01 
~.~alll' AIIyoM dcsirUtt .. be ......... a_ 
traC1Ol' for tIIiI __ shall ..... wnllcn appIicaaioa .. 

IIIe ItoanI on ..a f_ ..... pnICnIted '" lbe boanI 
ud t.haII f ......... lbe board "'h an afroda .... Slatiq tU& 
tile ~ d _ """"tty pcrfomunl aoy _. 

lioft _It -heft IIIe __ o( his ':0IIlraC1 acwcb 

t_y·r .... tlMMtMad doIIan IW.OOOI. TIM applicatioa 
~haII be accompuicd by aft application fIC 1)( _enly. 
Ave dollars I$7S.00I. 

C%) If dol appIicMioft;' ___ ..,.., t1w~.m-

'M ~ ~ be _tidal 10 ... _UI_ IV 

clctermine ,. qualitlcatioeL 1IIis r ... ·'ioa .., be 
wrinca u4Jor oral. nc JoInt ....u be -'ell .. 
.:harp cedi appIicut M ......... ioft (Wo _toacec4.. 
Ihiny·Awe dollars CllS.GO) for cedi writlCII UdlOI' oral 
aamiaII&ioIl. 

III If tile ~ of tile DaMiftuIOft of any appIic:eM 
.hall be .. lisfactCN7 10 ,he 1toanI. lheft il thall iwM 10 
!he appIianl • ~"m"icalC auahorilinl lac appIicaac to 
operate as a COftIraC1or in Ihia IIate. lbc ao..a tIIaJI 
.... e IIIe JCMnI COftll""-"lion classirlCatlOlll and/or the 
.pcaelIY cIaUIrlCatlOM in _hidl tile applicant is 
qllalirlCd 10 CftPIC in as a ~_IraC1or and for cedi 
.:Ias .. rlCatlOft thalllisl the IIIOnetary limnallons I~ 
as determined by llIe 1toanI. 

I.' WIImcwcr any .ppllcanl is advitcd 10 appar 
before llIe ItoanI (Of an __ ion and faillio ...-

• llIe ~ IN and pIec. withoul nOllfYtn. lhe 
boanl ...... ttwft 131 daY' III ~v_. IUCII appIicua 
U\all pay an additional fIC o( _y.r.... dollars 
ISlS.OOI be(an! beinI rnchedulcd for _arion. In 
lhe .. me of failure 10 .ppar few ~tOn CIt! three 
tcparate ocasionI. a .... ~ioft and fcc shall be re
quited. 

IblC II TIM tIOeId t.haII ~IJat. ",In and rqu\a
tiou wIUcfI .. abiU unif_ cntcria to .-.. isIuancc 
by lhe ItoanI flf tile aencn& _noaioft dulir_iou. 
'PCiaIly dauoir--.s. aM _." IItaiuaions re

quired '" tuItICC1ioa Call1): """""""" "--.fIIM die 
boInt shall ..... cIiIc:raiouty ..-., .. ~ 
_ 10 "'-fy IIIdI criccria fOf _ ....... if tIW 
poaItIic Way aM wetf.,.. darfy nq_1UdI "'-flea. 
....... il tIW ItoanI funtilile IIW ....... widla ... 
lell __ "';1';" ..,. .. rtcariOll. 

C%) TIw cmm. so -.1tIiIIMd '" the bocnI sMII .. 
dude. booc _ be __ 10. aletla" of m_ f~ a 

, 
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.,... ~1icftc or Clftpioyft or lhe appIic:aM .. -U .. a 
rananaa.l SUI_lor lhe "'icanl. 

Il, Ir a" aJllllicanc NeI- a manccary litnicalioot or 
lfQIeI' lhan _ million tIoIlan .SI.ooo.lIOO, Iris fiaaa. 
..-iaJ \lalftllCftl -"all be audilcd aDd al/coccd 10 ., a 
I",cn.a! publio: ao.:.'OUftla'" or -'Crurocd .,..blic aco._ 
lanl. I.' Tltc rlllUCial "'al~ or aft, applicaAl ... 
qunlln. a monetary limilatioft or one millioot 
ISI.WJ.OOO) or Ieu.au be cithCl' ~ or auclilcd 
., a li,:atocd .,..blic _nl or ~"Cftirocd .,..bIic ac. 
COUIIla .... pm-ocIcd. howncr. lhal lhe IIoatd _,. ill jg 

d;"'TClioft. NeI, .. ,e lhe n ..... "iaI "al_ Ur -" an ~ 
pIiQM 10 be ..... ilcd aIId allatcd 10 .., • Iio:cnoed public 
_"lanI or .:enllied .,..blio: ~"COU_. 

e.:, Tltc iuuan« ., lhe IIoatd or. cenmelle or aa
aUlhorizillC I'" Iio._ 10 CftptC i. an, acncn1 _ 
u"", .. ioft classiroaaioftC., or COftlraai... shall _ 
aUlhorize /lim 10 en, .. e ill 1_'·r .... 11IousancI doIlats 
eSV.OOO) or mo,e Itr tC«uio:aI. plulllbift .. or heIIi" .. 
vend ... in. or air conditioailt, _ork IUlIcu he is add\. 
110Il01l11, lio.'CIISCd i. _oft .pcciaJl, ~ ..... rlQ/ioft. 

Idl A ~"OftlrKtO' ma, bMI on a COftl,..... ""","", 
-ork ill "'_ classirlC,mo .... ' ochCl' 111M lhe OfICil, in 
-II ... oft he D licnJcd ir and only Ir 'ucll _k iSlroadcmal 
or lU~lallO lhe pcrr_ or_k In ./l1ClI he 
IS 1io."CftMd 10 CIIPIC. ffowc"cr. such cvftrraccor shall _ 
;!O. .. u:oII, PrrfCltftl under .ucII ,-onIra.,'1 1_1,.live 1110..
.aIMi 1IoI1a". eSv.om, or _ or work in,,,,, _ 
lICftCr.II_rucc_ or .peciak, dauirlCalioft UIlIa.. he 
~ lio:m>ed ill .....-II ,1a.-.irlC3l_. 

lelll) Upon applicatiolll or an, illdMdu.al _110 _. 
rorlftCl'l, • lCI\Ctal pann ... In • dis.'OCvcd panllCl'lllip. 
Ille board "'all crusrer 10 _II IndiWluallhe license 

• formCl'ly held ., IIIe panner\llq, UPOIl • \IIowill. IhaI: 
IA, .. Tltc Ind;'Jdu.al _ • ~ penllCr" ill a 4is

toI.-cd panncnll,p: 
eB, Tltc il\di9idu.al IIu __ equ.alIO or palei' lbaa 

llIe _lor I'" panMnllq, as CO'icIcnc'Id br _ 
, __ II or llIe &ppIicaN: and. 

CO All 1iaIIiIiI_ or 1M pan-.IIip _ .ailr. 
..-......... __ "lM Wlafd '" lhe i ... i4...&. 

cZ) 11w "-II lor a-r ....... ~ IIIeII ~ 
loa a fee or /ell tIoIIars C$'o.CIIIt. 

/J) T", iI\di9iduI .... ,-.. tile I..-r ... -ulic:ue 
ia .... _ - .. ,......., ia 6:+112. ror oriIiaaI 
cenirocuCl. 

10 
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C OC I) TlIc board shall .ruesrel'. "_ appIiQlioft and 
peyaMtll or a rft or lea doUan tSIO.OOI • ., u, pro
prinonIIip or panMnhip -1IicIl lUbMq~ ~. 
porata as • T_ carponaioot. lhe license ronncrl, 
held ., such proprictonhip or panllCl'1lllp 10 MIdI cot'. 

poratlOll upon a show .... ,hal: 
CA' TlIc omeers or dinaon or -c-' or ,lie 

carpona_ WCIC lhe _Mrs or mana,," or ,lie PftI · 
priaonhip or panncnllip: 

CB, A CCIPF or ,he COrp0r8ltoll'h1lancr \lao 'ooml folat _it" ,h«bOIull; 
co n.c,."......, ............... __ Iy ill 

Iood It ...... _odI the......r: 

10) TIle ~-orporaIioft has »"'. cqu.al 10 or palCI' 

lhalt I'" _. or III. lIfOpnCtonhip or panncrsllip. ud 
~ ~odcnad ., ._ SUI_IS or tile applio;an&: and 

.E, Allliallll .. ", or the ",_or\IIip'or panllCl'\lllP 
-ere ... ..rocd ""'" 10 iacorpotll'oH\ or -,II be YlIsrocd 
by fhe ':0_:al1OII. 

III The board ohaJI develop ~n '1IPlio:allon ror well 
,,...,rcr ollio.'CIIW .. 1IIch SIYIJ noc CSCM one II I pale ,n 
1en,lh. 

III The .:orporallOft ..... 1 rc.:o,d fhe lratldcr c:cr. 
l.rlQle UI ,lie""" manncr .. proyMlcd in 6l.,I%. (ot 
onpsaI _i~_ C'-'''' 1976 lAd,. S.), ~ .... ,l!, 12; 
197T • .1 101. ~ I"n. -=-. -. ~ 19,.,. ,'II. , ... ,: 1910 
IAII;. 5.1 • .:II. 63%. :. l: Itli .... 44'. I. l.~: T.e.A . 
':-61%.) I 

61-6-11%. .---. .. ftrIillacc" ~r ... -ia' 
II) All, penon U\uI nccma •• .:mirlCale of Iicmsc. or aft, AllCWalllIcreoi. (ram ,he board.: .... ronll •• 11 have 
it recordOld in IIIe ol'rlCC or IIIe COUnt, cIcrII of , ... ~'OIUIf' 
or in I'" orrlCe or ,he corrcspcondiII. o(r ... ~ or IIIe munici· 
paIi" in _1ridI1Ie is m ... cd ia bu.\iftcss. ~ the date ot 
,he re;ordinc \hall be c--idcnnd 11IcmIft: ~cr. no 
liccnsod _,ractor -"iIII ulMkr IIIe lUPft"ision oJr 
citllci' a IicaIscd ardIitea _ CftIi- \hall be rcquirailO 
rccont ..... lbe _,. daII 01 -*ipaI oIt'oQaL 

Cl) TlIc dcrtL eM' the aPINopI'" ~ orrldal 
thaII be paid • ree or _ dollar C$I.OOI ror .-.... 
\aid anir ........ 

eb, utICa .he Iicauc is ncordcd. the holder lhereor 
shall _ .....a.c M, or.he "",IS ud priWcps Ihcnia _rcrnd. and ia CDC .... ___ is _ so -*d 

withia "',. C), _lis r_ the dMc or w-it shall 
"'- .v.aid. 

1/ 

.. ' 
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ce' n.. ~ deft 01 cadi COOIIIIy ew IIIe ~ 
priac- ..,.;ap.J offlciallllall II.." ia • book to be JI'Oo 
...... for tile IM1'OMo • _pin_ &ill 01 tile anirlClla 
01 lee- r-*d '" IIinI. tOllftIMf .... __ 01 adI 
and tile daae 01 llIe __ .. 

Cd. Th~ cm;r,.:al~ 01 ~ and any rmcwal IlMreof 
<I\aII be nconkd &I pro.tdeol ift adI _, 1ft -a.icb 
1M COfIIractew CllPICI.1I 1IusnoG. d-. 1M 1_ 01 1M 
license IlIIIaI well COftlractor it baal lUPft"iMd '" 
alher • licmMCI ardIitect ew callnoel'. IActs 1976 CAdj. 
5.1..:11. Iz:. I): 197IIAdj. 5.1. cII. "'. I. :: iIIIpI ..... 
. ~ 1971 CAdj. 5.1. eft. ,,.. n. 36; 1919 • .:II. n. I"': 
T.eA 6Z-6U., 

6%+IU. __ ., ................ -A ..... 
_ IiceM CW1ir_ to NpIece .. , cmiI" __ loA. 
..,.,.. ew 1ftIICiIued. .. y be IIIued subjca 10 tile 
ftda MIl npIe&iofta 01 tile "-rd. CActs 19761Adj. 5.). 
elL In. 14; T.CA 6Z-614., 

6Z.114. c:..ran-. ........ ., ,......-n.. it
--of • cmir __ of Iicmw sIIaII be "*- lhal 
1M 1IC'I1Oft. linn. or COflIORIioft lIanwd I~ n en
titlecl 10 all IIIe nallu MIl pn.,iiqa of • IiccnICd _ 
traclew -".. 1M Iicauc rcmaiftl IIIII'e¥Ohd Qf 1I/IClI. 
pirtd; ptOWided lhal IUcII _ .... paid Ilia 
prWdep IU and I"KOfded IUs anificat_ of IicenM ill ac. 
--- w1dl 6Z ... IIL CAcU 1976 CAdj. 5.). ell. Ill. 
U: 1971. cII. 406. I: T.CA 6Z-6".' 

6Z.IU. c.,... 1111 MIl ,.-" .... -C0f1l0ft
lions ew ~ .. , ....... ill tile busi_ of_ 
tractiII .. ~ • a-. _ III of IIIe pri8cirWi 01 
well corpon&ioo ew s-nl*Vlip it ill ~bIe cIW'Ie 
of well ..... _ if IJIot ~ioft or s-nl*Vlip is 
IicenMd as hcrN nquired of _on. IAcU 1916 
(Adjt"S.1. cII. Ill. 16: T.C.A.. 6Z-6I6., 

6Z.I16. ~ ., -.-.-....... -f., C •• 
line.. of IicaM ... apin _ tile IMc day 01 lhe 

. 1WIIftJI -" f ........ iu __ or -.c.. .... ..... --....... --........ ......... C" .-....,. _df..,. • .., ........ __ 
__ .,. r ... wid!.-....,.I'-'W_. 
wIIodII die ...... ..,.. ;. .............. We lie 
.......... ....-01..,. ...... _-..-.--.._ 
cia. Mel odMr -" iaf ____ • tile bowoI .. , _ 

quire .... '" I-~ 01 a fft 01 lin, doIIwJ 113O.00t 10 I ___ dInr:tor 01 I_ bowoI. 

11 
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Ce, n.. bowoI tIIoII_ .,.. .., -.a -aa it_ 
rwaiwd""-.y "'--IIIM tile __ ........ 
all ~ ....... to 11M _ •• _ M, of iu coo..
MII.1IIIiapaIjUa few tile pnacIiIIa yaI. if tIM __ 
_ liable few welllU. 

Id, II sIIaII be IIIe dill, of 11M GICIltM dinctor 10 

_if, '" ...a. ...." pcnoa Iicauod henuncler. of IIIe 
daae of .. ,.,.. of 1M C'lnirlCale of ~ and IIIe 

- of r. requond few iu _aI few _Cit yar: 
iud! ... IAoII be IUiIecI .. IaII __ II ill ad. 

- 0I111e ..... oI_rat .... 01 Mill anir_ •• 
C., n.. fee 10 be peid few llIe _-'" oanir_. 

oI .... allW\IIc~ ........ ~_ 
pcrcau II~' f. ado _It or "-loa 0( • ~. 
11Ia&.-,- few rmewaI .. .,.Yftf: prowocIcd. '"'-"tr. ' 
111M 1_ ........... ree rew. ddaYftf mww&llhall_ ca. 
~'ftd 1_ .... ,_ MnUI rft. . 

CO No _~ ~ be .....,. .... '0 ncn..c • 
NMW&lIio.._ -/left lie II&s ben.1I dnalllllll ~~yilll 
-"III-~ of I"a cllapccr few. pmod of _II, 
yaI. and .. we" C'lmt 1M COftUactor. III onIcI' 10 q ..... 
if, IIndcr I_ Ia_. sllail makc a new appIicallon &1'" I_ 
_ of lile _, of lile onlJllallicmse. 

III 11Ie boanI sIIaII ~ulpt~ NIcs aad I'qlllat_ -"icII naablilll 11111 form .:nlaio 10 1"'_ I"t reoriew 
and adj_1ftCIU of I_ ameraI COftSINCIlOft .:IauorlQo 
.-. ......, cIuIoficatiotls. aad -.ry linuIat .... 
or anific:aNs 01 __ -1\tcII an -,.a 10 ~ '"-
rIM ~ S4IcII crileria ............. ___ ,or 
idanifyina I1Mtw *- app!1I/I1 ,., _-.I wtIo 
may mavin • patti' ..,. or lCnIIiII, '"- 1M boanI 
111M UIIIaI. CAen 19761Adj. 5.1. CII. In. 11: 19". cII. 
Q •• ; 1919. ~11. ".6: T.C ....... 61-617.1 

6Z.117. Cenlftaw ...... te...-_ .. _ ....... 
....... ......, ....... -AIIy ~"tftir_~ of licmse 
iuaocd by ._ SlatC boanI rew licmsinl COtIlracton 10 an, 
pcnoa - in any btucb of tile .,... ~a or I_ 
United Scala. __ 110 hcrall ... mlisu ew a .:aIIeIi into 

Mill scmc.. shall -.ill ill fill) r_ and effect IIMII 
-II, l'GI' alwlald pcnoa ia cIisdwJed fro. MiII_ • 
- MIl sIIoII _ MjIa 10 _&I aa IMI lillie '" I_ 
.-,- ., tile _ .... f. sa _ ill ellis cIlapt .... &Acts 

.976 CAdj. 5.). dI. a:z. II: T.CA 6Z-6I1.' 

6Z.III." , _. , f • ., •• _ .... 

_-foliC) ~ MY pcnoa. lInD. or COf1IOft
lioo c:t.ims 10 1Ia ... ben.daMqcd ew inioond by I_ poa 
Mlr, • incooacIctmcy. rraud. ___ daIinc 

I.' 

- , 

) 
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UJ4JOI miscolwlllCl .. 11M pnaice or _Iran .. " oe 11M 
1*1 or MY pcnGft. fine. 01 COflIORIioft IOctnII'd heft· 
............ \hall fik .... IIpoII IUdI daiM in MY 0( 1M 

.. _lor m:ord .. Ilris ........ -- juclplonM 
,hcnOft wch .:ouR _Yo as. pan or ill docrft 01 jude. 
_ 1ft wcI\.:aM. ~ 11M ccnirlQ&c or licente....ocr 
_/loch ,ucb ~omr_OI is opcru .... aa 1M 1_ or IIw 
.r0fft0Aid ..,Oft ....... 

c:zt It sIWI be 11M aUI) or 11M clerll or 11M court 10 
_,r.. IIw CW\........ dotcctOl 01 lbe boanI Iti w.:ft 
__ lOCI. 

Ib' TIM "'-" _~ --_ .a ~ 10 any rn-. 
(arra. ~ ~ .................. "''''- .... ..-~ Ioccft rc.oUd. 
JItO"idcd aIllbe _ben o( 1M board '"OIe 1ft r._ or 
,..,"" NiIIuucc ror ..-. 11M baud ... , 4ftm surr .. 
ciml. 

Ie' TIM ~iore aircctOl sIWI imnMdiMct!' notiry 
11M w..:retat!' or Mue ..... IIW clefll or -.11 ':_Iy .. , 1M 
MMe. o( any reorocallOft or a licente OIlbe rm,_ or 
a r~ohd Iio:cnw. 

Idl The board tbaJllutore Ibe _er 10 _olle Ot IUS
pend any licente 01 r~aI .ranltlS by II (Of uy oi 11M 

r_ "altlS in Ibis MaIOft. Of ror a 'a"ure '0 oOMfooc 
rbe rerms and • ..,ndilionl or any licmte or rawwal 
"anceel under 1M prow_lor 1M ~hapter 01 MY 
by .... ,. ruin 01 """,wiOtlI adopttlS 01 IIromulptcd by 
il a. 1If'O'-idccI in 61.101. 01 rOl a wiolatioft or IIw ImIII 

or uy license. 
Cel TIM bOard tbaJI in all casn bcl_ llcannl any 

cllaran aponI& • Conlrao:lOt. rum"" a -mIen C01IY or 
Ihe ~haraa apsnM Ibe acaascd. Includinl lIOIice or 1M 

. linw and lliace _"-,be chatles ...;u be IMatci. Md p... 
rnsonablc OllllOnunity (01 1M acaased 10 be PfCICIII 
and o(rer MY cwodcncc 1M may w.sh. The acaascd sIWI 
haore 1M nlhl 10 an aatorncy ir 1M 10 dalra. 

c6'The .rflnnalM WOle or a _jon" or 11M board 
shall be ncccuary 10 _lie or I4IIIICIMI • licenw lit 
_al. 

• ., TIw baucl...., m_ 10 iIMoc or renew a ...... 
10 ... , ~ .... or-.--o- rllt laic' 01 r-w 
.. bUiIY. lad of CIqIIIIIIiM. It· . _ ,... ....... 

... 111 tepnllO appIicu_ 0( roc-01_" ~ 
lioft or a rdony. and aay OIher cvnducI _hidl ___ 
lUta imllf'OPCl'. rrauduIcM 01 ~ ...... or 
orioIuioa or IIw _ ..... CAcs .", c.wi. 5.). c:b. Ill. 
19: 1m. eIl •• 406. ,: 1m , ..... j. 5 ... ell • .,1. I: T.CA 
61~IU 

I. 

21.03.7 
. 9/1/fB 

61.1 ... !'II ... ., ........ _.IS ....... '-......... ....... -1., All UCllilcu aDd cap.nn prCl*ina 
p&aas and ,poarocu_ rOt _II 10 be COGItXIeeI in IIw _c. 01 wbcft lbe -" 10 be cIoM ia locaIeeI .. 11M _c. shall incI4Idc in IIMIr -uaioa 10 bidden. and ill 
lilar ..,.....rocuions. • copy of Ihis chapter. 0I1Udl ptM'. 

lions IlIcftor. as are docmccI nocnsary 10 ClI)fIorcy 10 11M 

ift ... eeI bidcIcr _beth« 1M is • rcsidUII or tlRs "aa.c 01 
noI. and _hether ....... 1Iu bcca ...... "' ... __ • 

1M i.r_lbM il _ill 1M IWCCSioarY (01 IIIID 10 sIIow 
""'*-of ...... ber.". Ilia bid is COMidaeel. 

Cb. TlM ardI_ « enliMW IhaIl cIircct lhal 11M 
Iicauc nlllllbu. aptratlOCl clue. aDd ,bM pan or 
daUlrocuioa • .,..,yinl 10 IIw bid. ACIPCU' Oft tJW 
~ _I·;ninl tile bid. 0I11crwise 11M bid shall _ 

be~ 
Ccl ArcIIiIccu. ...-.n. ...... .....tinl - ........ 

INblic and priWMe. radinl 10 ~ Ibis sea- of doe 
chapter shall be pcnaIiad in 11M same manncr U MY 

~ under 6%.110 _lao acceptl. bid rrom. pcnoa 
wllo isllOllicmscd in _dance -ilh 11M ~'or 

III" chapter. cAci. 1916 CAdj. 5 .•• ell. Ill. ~ T.CA 
61-610.' 

"!","':U . ...... , .... . , ........... -i:a, ,\nw pcr<OfI. 

lirm 01 .'Or1JQraI1Oft -lao mPies 01 o(ren 10 enPlc ;a 
.'Oftlraninl ";Ibout • license as reqUIred by SCction 
61.101.01 -lao wialates 11M ICI1N and canditiotu o( 
aIt .. Iian"" or _aI araau.s by IIIe loud INnUM! 10 
III~ dtapter. shall be ..... 10 • r_ o( _ leu III» Ii~ 
hunclrccl cIoIIan IS~ nor _"-len ~IIIO-., 
or 11M Iotal It'OftIraa 01 bid _ne. wllicl\c¥w is 
palCf. 

Cb) Any penon. lintl Of corporation who acccpu. bid 
in acess o( Iwcn,,·r_1lIcNaacI clolbn IW.OOO) rrolll 
• conlraclOl who is 1IOI1iccnMd. wilh allllfOllnUe classi
racatioas and lurrociasl _." limiwioou. iD accord
ance widllIw prowisions 0,.11" chapter. shall be liable to 
• rane or _las ,hall _ tbouuncI dollars (SI.OOO' nor 
IIIOR diu r," IIIousaDd doIIan CSS.OOO,. 

ICI No ofrlCial or I/w _c OI\1u 1!wI or IIIe [)cpan • 
"""" or Traasoonuioa. 01 aDy potilio:a1 ... bdiwision or 
11M 1&a&C. sbaIl iuuc. pcnaia 01 ~ wooll onkr 10 

., ~Ihcrc{_ "'~'.--....uolal IIOda ~ hoIds ..... _ ••• __ • __ 

propriMc clauircuioas ....... rrJCicnr ~ IiDIiq. 

lioa. in ~..;eh IIw ~ o( ilia dlalKer. 
Alay sudl orrocial vioIatinl lhis wbscclion sIIaII be ~b
jca 10 Ii ruw or IlOl to;u lbaa _ lhousand ~Ian 

" 
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ISI.OOO' ___ diu r ... IIIoIaaad cIoI'-n fI',ooo, 
.. _ COftW1Cl-"IAca 1976(Adj. S.l.cII. In. 11: 1.1. 
da. 399. 1: 1.1. cII. ~.1: T.CA. 61-41.., 

6106-111. £8'_ ef ...... by ....... -Tlw 
bOard sAaII inquare .... 0 1M idalucy or M, pcnotl. lira. 
M ':OflIOrulOft oponuq uedcf .... acncnI cl&uiflca. 
110M o( 1l1li eMlICCf ..... sAaII jIC'OICIIlC M, ~ 
finn. M .:orpona_ nobciq 1M ~ or ... 
~/qllCcr. IActI 1976 lAd;. S.1. ell. In. n: 1971IAdj. 
5.). ~h. 906. :l: T.C.A. 61-411., 

61+In. , ........ -4., rn onIcr 10 __ 1M ctrc. 
1",_ aar_ or Ihis cIIapUr. ;urisdiccion is ~_r .. 
red '"' 1M dIuIccry .:DUll or dIiI __ 10 pM( in;'" 
Ii.. NIicf" ...... .., ~ lira. or corpon&ioIa 
.. ndcnU.a, 10 ell .... in 1M ~_naiftt hsiaa& ill 
.ioIaIion of 1M ImM or 1M .:a.lICft. 

Ibl S .. d, iaj __ sui& sAaII be riled in 1M _ or 
1M __ or T __ nIaaion O(IM boud ror ...... 
in, conlnaDn. or ... , __ dtetftr _houl bon4 
llein, reqUlftd ror proMC1Ilion or 1M suit M rOl' 1M II
_ or in, .. ftCIIOa. 

I~' "nl' caOCftICS .ncvrrcd. lucI\ u dcposiclOftS. II'3.d 
~pcft._. ~IOrftC7 Ices. required ror 1M prolC'amon sui& 
.nail be paid III 1M IUM IlIUMI' U ocher npcascs in
~ .. rrd by 1M IIoarct. IActI 1916 lAd;. 5.1. dI. Iz:. :J: 
T.C_\. 61-61). , 

61-6-IU .• ....., ., ~ ....... ...- ... 
...... -" .:0-. pnMIIiw • ...- 01' uadcntaad· 
in, in 01' in COftneccion wit" 01' coIIaIcrailO • COftII'aCI 01' 
&IrftIMftI rdati .. 101M _ruction. all_ion. re
pair M nWftI_ or • buildln .. IlructUft. appur. 
tenance ..... appliancr. illdudiq _in .. ckmoIiIion 
..... cxa .. linl COftftfICIed IlMrewicll. ~Inl 10 iao 

• ctCllUllr, ~ IIOIct IWmIcu .... ~ apillllliabiIicy 
rOl' cSamqa arisiq _ or bodily iniury 10 pcnGftI 01' 

~ 10 prvpm, c:aIINd by or resulciac rl'lMtllM IOIe 
ncsJiamce or 1M promiMe. leis AIftU 01' ~ 01' 

indCInaicce. is ....... public policy Mel is "Oid u4 
. UMft'orcabIe. IAca 1976 (Adj. s. .. ell. m. ZA: T.c.A. 
6z-41A., 
6106-I~ .u.-.... _" ...... ___ -
ta, ". f .... __ ,......,.. by __ 

...... be ........... • ........ _ .... ., ... 

IIoanI .., rOl' 1M ,.,.... of ..... iai IIM....-MAo 
_ions or ...-- (01' ___ ....... -., ...... -.. 

16 

21.03.8 
.. 91111B 

(b' The -.uoIIcr 0( 1M .,..." 01' .. claipated 
IlPO m"M sIIIII be -.:Ie4 __ 10 ADd ..., a· 
""'uy ....... _1OIdr rOl' .... p<II1IOM or. 
...... 1IIdIc. lo.T.~ 10 1M coauary _ ......... 

ilia- IAGI."". ell. I". I: T.C-A. 61.QS.' 

a ... Il5 ................. -'-.-The p<V¥isionI 

or I" UIIir_ ~ Proc.dI&re Aa. cftacMCf 
,. of ciaIe ..... lO"I"II .. _en Mel jIrOCIIIi-
NIPICIi ............. ud judicial ....w. 0( ... ., _ 

.... __ ... -.4 ........ ----
dupMr. {Acu ... dI. 4S1. I II; T.C.A.. I 61-416J 

11 

) 
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~I·.CN Silf\8ll1fG 011 l.icCII:Ms 
06I0-1 •• ~ ~ LimM 

. (611).1 •. 06 Rcinsw_ 0( I ....... La-
06II).1·.a7 RcpaW 
(611).1 •• 01 Chucc of AddNu _ Off"K'CrS 
(611).1'.09 ClIup in Mode or Operation 
061001-.10 R_aI ollicalc 
(611).1 •• 11 Joinl Vcnlurcs 
(611).1 •• 1% General aftd Spcdalcy Clusiroaaiona 
06II).1·.1J M_ary l.inhwioM 
0610-1-. 16 RcqllC'Jl fM ClIup or ~1assirlQlioM M 

Li_uion 
(611).1 •• " RcYicw aftd Ad;UllftWIIl of cw..ar.C2I_ 

aftd MoftcIary Unailalion 
0610-1·.16 0u1liM of ClasirlCaliocaa 
(611).1 •• 17 REPEALED 
0610-1-.1. Unla.ful BIddin, 
()6IG.1·.19 Civil PmaIba 

0610-1-.01 ",..... I. ~.Any applicaliOll fM 
a IicmM II • conlraaor1lWl be _puled by: 

la. a non.rc(undablc fcc in the _nl nublished in 
Tennessee Code An_led Seccion 6%+111: 

Cb, rdcmrcro frocn aa amucect cw CftIiMcr. bull. 
~lIIaIcrW dealer. _. aftd put dicnl M 

former cmplosocr: aad 

Ie, a QueHionnairtr f_ -mel r-. equip. 
-..t. aad aperiaca. 

06IG-1·.01 C •• i • ..,...., A.nll I RL 
II, AU appIicaliou fM aa- will be CDftIidaoed • 

lhe rcsulat -incs of 1M --... s.dI -me. ...... 
be hdd in ~. T--. in die _lis 0( 

JanllU'J. MardI. May. July. ~ ad ~Iou ba; 
prowided. ~.INlIM -..a.., cftuIp 1M Joca. 
lion of --'p U ill ca-ioL ~ will"';'" 
adcq __ icc of aay IUdI daaap. 

II 
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C%) AI ad! rquIat _inl the &o.nI will consider 
aWkM ..... hids ...... been propert, complctc.s ..... 
razio,ed in 1M OffIce of lhe 80anI by the lwenliedl 
(lDdI' clay 0( 1M pncodina _dr. 

.1I Applicanu will be _irucd of the clalC _hm Ihey 
shall appear befcwe the Boatd fM consodcfulOn or Ihar 
appIica&-. lUIy iadioidual ptOC)Oiinl 10 enPie in 
_ned ... as • soW ptOpriaonllip mUll appcv pcr. 
sonaII, bcI_ the 80anI aftd canftot haoe 1'qIf0Cft1'· 

lion. lillie appIic:anc is. pannen' .. p. U Icas& _ of lhe 
panncn shall appear bef_ the Iloard. llihe applicant 
is. corporuion. an off"lea' M _ ... " a powcr-of. 
UI~ 10 ~ II. corpoA&;o..4AaiI appear • 

0619-1-.0] s.-w ~ Special -inIS of 1M 
ao.rd IMy be hdd .. die call of the Ownaan .hen rca 
Qualed by U .... dIrec m 80anI mcmllm. 

()6IG.1·.CN sa.-- -~ The Mlftaluns of 
lhe Chairman aftd Seemary of the Board \I\aIl be am ... 
ed 011 oriliNl and _aI CIOn.ruaI6CS of I~ 
()6IG.1 •. OS ...... c __ 0..-.... duplialc c:m.rrexc 
of licalc .., be "' ..... by lhe 80anI ullOn recapi of .. 
.rillCII ,..... aa:a.puucd by a fcc of 1m doIIan 
ISIO.GOt. 

()6IG.1 •• 06 .".18 1__ ., ....... ~. An, 
Ie- .hicll has become inoUid bcausc or railure 10 
--S 1M Iiccaw in ai:cotdancc _ith TCA Semon 
62+11% ma, be m-alc.s -ilhin OM II' ,.., frcMII lhe 
due of iauanca upon subrnn- of a _ aopIicalion 
and fee. 

(611).1 •• 07 ........ 

0610-1·.01 o-ac .. A~ • Ofllnn.. A licensee 
shall nodf, lhe orra of lhe BoanI in ,""lInl - .. hin 
Ihin, (301 cia,. of an, chuac of addras cw lift lhe case 
of a COf1IOQlioft, ofrrccn.. 

0610-1-.0. au...;. ... .,~. 
(I) W~ a ponMtshilllicmsed as. canltaaor 

disaoha. _ f __ tier of die ponncnhip .,..,. 

funJMr Ulldmakc COGIrIICIia& beleN rolina a DCW &po 

~ ... " 1M ao.rd aad ncei ..... a Iicusc. 
III 1ft caM of. mcracr. purctwc by __ kholdcn 

of the _joricy im-. or rc«paizuioa .,..,....,.. 10" 
bMkl'1l1llCY procecdiq. of any CIIr1IOftIioft arppd it! 
COfIUKSins. die i:orp,mion WU make wrillCft aopIica. 
lioalso !he ao.rd aad obcaia • __ IicdM befOft fur. 
!her lllldauki ... _naia .. 

19 
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~I •• IO ...... ., u..-. All, pcnoa. r .. ew 
~ dairiIIe 10 _ • ~ JIWI ..... 
pIicaI_IO lhe Board _ lhe pracribcd r_. TIw. 
pIicaI_ JIWI k _ ...... b, • r-..cial _ 
allCSleel 10 .." a public _:coun..". • ceniroeel public x· 
~"OUII\aIII: OCCIIC. 1IowC¥Cf. Iftaa if a .....,.aI ~ 
rcqunc a IIIOIICW'Y UlDiwion or _ IIIIIUon doIlan 
ISI.ooo.OOO) Of leu. he ma, lUllmit • -wed lIale
menl Iftaa lhe .nromwion COftlaillC'd in his IiIlMCial 
11&1_ is INC aNt c«rcc1 10 lhe bnc or his 
lLnowlcdlC aNt belier. 
~I •• OII J-.. V--. '" ;0;'" ,,_1Ift II"O"icIcs a 
_ bp -1ticII --.a _raaan ma, COIII,"_ lhair 

IftOftC\aI)' UlDiwions in .au 10 undena"e a IatJCr pro. 
jc.:t lhan acII _101 OIhcrwi.c be able '0 perform as 
\CIIUlIIe C'O\lIra.:IOf". ~ ~~Of' _~ peno..;pate in a 

joinl YCftIIift "nles.: 

la, lie is "'~IC'II in • ~ias."liation .hich h • 
_'ft>ary and ltIlqni pan or the lOla! prujcCl: aNt 

Ibl lhe moMl~ limilallOft on ...... it du.;rlQliuft if. 
equal 10 Of' ,realer 'han IIIe portion or ,lie lOla! .:001 or 
Ih • .,,0.1«' .nool".nl lha' ~";iiQllo". 

1J7IO.1 •. I: C~ aM s.ociaIC, U ... in.m .... The 
Board .. ,U ulliin IIIe .~cm 0'· Icncra.I and .pa. .... I' 
~1auirlQlioM. 0' ~_ractin, ... ron" ill Append" '" or 
Illis "'~. H_. in "jew of IIIe ..... TCUin. ~ 
'ioa and lec1lnOIoP:aI ad,,_'eI in IIIe _ ..... :Iion .... 
dUll",. IIIe loud ~ lhe rit,,, 10 cIcput from lhe 
~ias.oirlQlioft 'rs-em ill apptOpriaae indiYiduaI casn. 

" .:onlra.. .. or lio:mlC'll in _ or more lUb
~1auirlQllOlll under • tcncra.I _ruaion das.oir..,.. 
lion ma, pcrlomo .. ork in sudI lUk1uoirtalion\., 
"ndcr any ocller tcncra.I._ruaioft ~iassili.:alion. pro. 
• icIcd lhill sucfI -.k: 

cafis ~mI .. II DlabliaMd ...... aad pro. 
Mutes ill IIIe ~_ruaion busiacu: and 

Ib, is rdueellO I_ ...... he it --.. 10,....,... 

~. r. IIWlIOMI 01 .. ..,.; ..... lhe daMiroca-
lions ia .1IidI .. ~ .. qualir ... 10 ....... 1M 
Boud wiD priIutiIp -..r......,. _ 1_ ...... 
caM: 

II) a.. ....... eqICriaIcI iA the dauirocw;"" No 

~ ,n a.. ...... bliet.ed,... ,orr.-. -ardIooar. 
~ .... , r.- .Iaicb .... "'"'- is coeducIed: 
ud Il, .... cew .... ,be abiIit, 10 acqooirc, lhe ~ 
~ r. !be daoairocu;o. ...-1IIl. and 1M ca· 

:0' 

21.04.2 
9111lB 

pcrimce lO ..... e IUdt ~ The •• ....ma-.. 
01 ... appIicanc wiD be -"demIIO be diu 01 _ • 
_ or tile ,*,II1'I'I ill ,he cue or a pen-*", appIi-
aM: and ___ oIlhe orliccn in lhe cue or aClM"' 

pcwu. aopIicua. 

1JII8O.1·.1J M...., u.;. .... 
,II GcMnIIy. lhe _~ limbalion placed on a 

dusirlCalion or a liceMe will be determined as rollo-.: 
lal For appticaIIts ... vina ., IcaSI Ii"e ,', l'ftrI ttl 

dina apcricDce ill sudI c\aUiI" __ ... no .,.,.... 
de(ocicDcy willi -..- ...... _~_Ics.r 

01: 

I. I. flO, ..... llIe ....,&caM~ _ wonII: or 
::. len, 10, IiIMIIhc applicant', _ .... apil".· 
Ib, F_ ,..... .......... viac ..... &.cfS)yc.s 

01 direct npcrialce ia sudI clamr--. aad DO • 

pVCIII ddIcicacy .. II mcMIC\ 10 planl or equiptDCDI. 
1M wic~ limned -.IIinl QJlilai. lhe PftICr 01: 

I. len lUll I~ IIIe appIio:ant', w.kint .:aPIcal: ur 
Z. rafl\, pcrmq ,~. or lhe applicant·, _ won". 
1':1 For OIlier a~. a '"- a_III r.,lcctinl 

Inc dqrce 0( '-:k 01 a~. ,...... Of' equipmenl. 

11. Letlcn or ,Tcclil ud indcmnilla 'on ,_ ru,. 
nisfted by IIIe Boud, ..., be o:tIIIsidered 10 raN a 
IIIOIICWy liatiwiuft. Letl.,. DC o.TccIil mal' k added al 
l/Iei, rull .. aIUe 10 ,he appIican&', _ .. inl capital. ercclic 
ror indemnilies .iIt be liIIIiceel 10 firl" pm:ml ,,.,-. •• 
·CUrmtl _ leu CIIIftIII _,"lities. 

I" '" I~"C 0( 1m pcrcml ""'.1 -.11 be all_eel 
on lhe -..", 'illlllalion ~"Cd on :any .. ias.oiliat_ 
or a Iinn-c. 

1-'1 Sub~"I 10 ........ loIcnfto.-c. no .:OftCraclCW .... 

cIIF\lIC. Of' o:r., 10 cnPIC- in an~ JIfV~"I 01 whiclt rnc 
..-- li .... -iooditll all malerial and labor fUfftn)lcd " or 
I'-GUIII ____ ocher IlIan lhe _ncr. _td a. 
.:ad ttac -.. u.&uion .«. ,r Iio:ntccI in _ 
, .... _ ct.Miticatioft.!be IIi .... -..y Ii_, 
pl.....a OCI !lit 1icaN. 

01Il001·.1'' ..... ,., c-..." dMoiIIaIIM., ...... 
..... '" __ ma, reQUeSllhe Boud 10.:Gftliocr ___ 
.i.. or IIi, dasl;r.Cacioals, a.dlClt" _", 

lillliwiollc •• AI up or ~........, -1ftIS. SucIt ~ 
shalt be ..... bp /cuer. ___ JIWI k ...... ~ bp 

finucial. "";.,......1. and apcricnu IW_. ac:. 
C\IQIC .... 01 __ lhan I~ 11' _lis prior 10 lhe 

l' 

.. 

) 

) 
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.... oldie ........ n. ~ _ be,...n..s ill die 
orne. 01 die ..... by die a-Da.Il aom) clay 01 1M 
~ pnadiD& tile ~ ill ___ ;. iI 10 '- __ 

sidend. FluacW •• _u ..... be ___ 10 by a 
pubk _ •••• r:; ocrpl. e.o-.cr. lUI if tile Ie

q_ed IiaIiwicMI iI_ aIiWoo cIoUan IJI.OOO.ooot or 
Jas. lbe Iic:aIo« may ... btaiI a --n.d I&al_ lUI 
tile ja( __ ~ ja his IInaD:iaI __ is 

InM ud _10 tile bac 01 his bow .... ud beIie(. 

~I •• """""""',--,,~ .... ~ .......... n.c Boatd may nquirc lhal rmucial __ JUboIIiaed by COIIIraaGf'I in coo-
jullclioft .,;ell .. applicalioll (or hftCWai o( alic:alsc or a 
~ (. cIIaqc o( dauir_ionI., _liMicacionl., be 
aMIiacd by tile C-PCroller of IIw TNUUt)' or Ills 
daapued ~Iiw. n.c ao.nr,...y. because o( 
IIIe rauIu 01 an audia. cIIaqin, rlAUCial COtOIIiIiofta. or 
any OCM rdc¥aftI (acton: 

fl) nquire tile .... ', "an of addilionall1aancial i .. 
(_ pricw 10 KSiaa 11ft a __ aI ~ioft or reo 
qunc (or cnancc 0( clauir_lionIs, ot li"'"~ionIs,: .... 
III ~"""IC 1M ICMRI ot 'IICQak, cWsirocal_ ot 
-.ary lilftiwiolla o( aft, license .1Im .n 1M public 
inlcral. HOWCOICI'. before cl\anlln, adftl"Sdy IIIe 
.:tassorlCalionlll an4Iot -.ry JjlftlIUICIftIS' o( any 
Ia-.. 1M Board sIIaII arrord IIIe Iicmscc IIIe oppor. 
lunity (ot a IIcarifta 10 sIIcrw cal&lC .11, IUCII aaioII 
should _ be cakCft. 

21.04.3 
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CAt OUT1.INE OF CLASSIFlCAnONS 

fa' Rcsidcecial 
fll' C--..:iaI 
fC) Induscn.l 

Ii, Buildinc Cucaorid 

fa' MarilW 
IWllancs. Docks. Hacbor 1",_ 
mcms and Tcr-a. 

Ib, T_nct and Shall 
10:' E_,., and Power Planes 
Id' 0.-. D;kes. l.cofts and CaNIs 
Ie' ~in ... "S-r_ .... l;...a.r,.-..a In OiIF" .... C __ 

CI' Oil Rermmcs 

tJ, HRA -Hi"'-a,. klliIrNd and Airport Conserve. 
110ft 

la, Citadin. and OrIIinap 
Ib' Base and Pavin. 
Ie' 8rie11CC' Mel Cul"eres 
Id, ~C~ion and RcbIcd lIam 
Id MiscdIancoId ud $pocwlY hems 

I~' ~U -MunicipU ud Ulilicy C~ 

Cat U......,... PiIMI 
Cb) \!Iucr aad s.- .,... aM Sc-cr 

00-_ 
ee. 0..-.. -' Draiaqc (Scnecs aad 

ao.da) 

CeQ ..... -' PaYia& 
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I~' """" .... 
Ib, "ocru Pi .... , 
1(" Hall." VCMillli .... Air CClftdtCiafti,. 

and R~rri,_ ..... 
Id' Spnaklon ~nd r ... Proc_iOft 
I~I IftlUlaI_ or MccMNc:al·Wotk 
10 PoIIlICiotI COftcroI 
I" Pncunwic Tube S"._ 
III, T-conac_ C_roIIIPneumaaic, 
Ii' looler C ___ and ~ 

I~I Electrical Tr-naoo. Una 
Ibl EIa:tncaI Work rot .... Idia .. aM 

SeNCl_ 
1(" UndcrIrOund EIeo:Iric:II Conda.. Ie

sWlatiotl ,d, Sound and IMm:_ S,..cmL fiR 
DcI __ S,,, ...... Silftal and But· 

p., A1anft S".cmo 
I~I E\carica! Siam 
In TtIcpIIone Una ~nd Dual 
III Cable T.V. 
Ih, SoabSlaliuftl 
Ii) Elearica! TcmPtnlure CCHlUois 

-RcsicIaIIW IIoriIcIina _on·· are 
lhow ...... .,..;ca _ ...... 10 ~ 

rceoddia .......... ot ..,.. VI of _. 1_ IIvw 
or r_ r..., ... NIidoMa_ ........ 1 ___ .. ~ MIl ~ ___ .. ___ _ 

cIIcnwicIL 

LC-a.a 

A ca. ciaI ....... _ ;. 
~tollid_ ... _ror"'~ 

.21.04.4 
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creccioe.. .a.--. rtpW or danoIiUooI or ..., buaIdiq 
or __ ror _ MIl ~PJp..,. ~ 11M ...... 
,..bIic. . 

C.I ......... 

A _naor ....... lhis dauiroc:u..... is 
_hOriaIId 10 bid Oft and _raa rot 11M cnaiotl. 
alecra&iota. npW and ........ ioft of buildinp or "noe· 
1_ IIMII ror iNIuIcnai prod_ !lAd ___ i«. well as 
_r ..... p&aau. 

........ c-..... 
I. A-alTraa_ 
1. C~. FraMifta .... MiUworIL 
J. Drywall 
•• F100w C...nlll 
,. Fou .... iOfto 
6. G ..... Window and Door C.,....noc:clOft 
!. 1n."",,,iouI and 1lccraI-.I E'Iui1'ft\Cft1 
S. LalIIe. ...... ud Seucco 
9. M~ 

10. am-a& and ~ Metal 
II. hiM ... IMmor DeI:onIiftI 
11. Roof Dells 
I). Site and Soabdmsioe ~ 
I.. $tMci.II C ... inp and W~UlI 
IS. role. T_ and Marble 
16. IlUUIMioft 
17. Elcwucin.. &caIuon. and Dumbwailft"S 
II. Ercaioft aM F~bricalioft or Slnoc:cJ&tal Sled 
19. Cono:me 
:D. SIMcc Mccal 
21. Itoorlftl 
ll. C_~ 
2). Sandbluliq 
:.. GoIrC __ 
2$. T_C:-U 
l6. ~PooIa 
27. 00II400c A.h.,.... 
11. aa-iIM 
~. Lw? ... 
)0. fCDCiac 
) I. DomoIicioo· 
31. ~wnaN 

) 
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A.~ 
tWharoa. DoIcU. H.IrIIor ..... 0 _u 
aIId T CYIIIinaIa, 

8. Tunnel and !baft 
C . E"ctl)' and P_ .... PtaftIS 

D. Dams. O;"cs. Lena and Cauls 
E. !Io4iniAl s..,tact and :Jndcrpouad 
F. Oil rIdeS COlUu1.Clion 
G. Oil lefineries 

~, C_nNM C.....,.. (AppI, 10 dalal' 

I. Slructun/ Sud Em:IioA 
:. T_ and Stan COftIIruction 
J. f'outwlalion COftIIruction. Pile Driwta.. Fouftda. 

lion Orillin .. and Suboli.zalioo 
.&. OcmuIilion aIId !Io4a.._ or 5trucI_ 
,. ('""Ic:arinl. GNtmn .. Suuinl an4 R4t Ilao 
6. Slio(orm C_TCle SU,,",'UlCI 
T. li",'" and ClaM liuin' 
S. Weldi"l 

A. GradiIIl and Orai ..... 
Inctuda 1IfadinI. cIniAaee pioc and SINe· 

lura. ~, and 1nIbbift&. 

a. Bur and Pa.u., 
I. Bur COftIIruction 
:. HOI and Cold Mia A.to/IaII 
l. S"rfa..-c Traa_ ~ 
.&. COCICrftC Pavin, 

C. BricIIa and Culvau 
I. Paiminl 
2. RqIUt 
l. DcmoIiIion 
4. Iridp Dock 0-., ($cUuc, 
, . GouIilc 
6. Colf""" 
7. Sled e-uo. 

21.04.5 
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E. !104~ and SpociaIty Items 
I. TrarrlC Sarlt, 

L Pa_ Mat .. CI"I 

b. Sipinl 
c. CiuanIniI and Fcncin, 
d. AUctuucon. SipaJinc.on an~ 

/loadwa, Li .. "" 

2. Lan4.api". 
Incluclcslftdi"l. lOddi"l. planli"l. ana 
cl\cmia! --.cd and IInIIII ~oncrol. 

l. Pa-cmcnt Rdlabilicac_ 
IIICIucIa JIf'CSWIC IIOUCIft .. arindin, and 
~ .~c JOOIlc .. aIId \IIICIcr. 

dIaou. 
.&. Wd DriIIi.1 
,. !Io4i~ C_"fItC 

Inclucla ..... u .... d""cwa),- ~"Ulb and 
,"CCef. and bo~ ,"'~ct1" 

!Io4uaio:loa/ and UCilic,'ConSlNCt,on,nclucln all 
WOCfVNOII.labcw. maccnals and cq,,'pmmc co ."Omoic1c 
undcrIrouad piCIUII •• u .... and _ct planll and _ 
disoooaJ. aradi"l and elrama... and O&V.". lunla. 
mlricted co IOCCirlC area named.1 

F"",ish su~ labcw. macenall and 
cquiomcnl 10 comolctc all "ndCI"pound piClt"1 (or 
mll/llCioaJ and "cilil!, COIUUUCIion .""Ieu ret,...,ed co 
qlmrlC area named,. 

I. Gas OiIIribulion an4 Transmission 
Lines 

2. Sewer Lina. Storm Drains. RdlatriliLa· 
lion and Struct"res 

l. VI_Lines 
.&. UadcrJrouad C~ 

s. VI..... ud Sc-. I'taDu and Sc-. 
~ 

C. Gndiac ud Dniaacc 
hod..oa padUI,. dniaaac pipe and _. 

cures. ~ .... anallOiq. 
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O ..... Md ...... 
I ..... C_noaioe 
1. Hoc and Cold Mia AI\IIIaII 
J. SurlKe T..-_ AIpIIaII 
~. Concrc\e P_ 
S. ~iscdsa..- Con.:rfte 

Inc\uda Iidcw&lu,. dri_ays..:utb Md 
luner. aad bo, cuhrcnl. 

8. Procaa Pipiq 

C. Haaiq. Vcntiluiq. Air COftdiIioniaa 
and Itcfrilcruioft 
I. Solar HVAC 

D. Sprinklcn and Fillir Proc .. :tioft 
E. Inouluioft or M..:hanial Work 
F. Pollution COOl,"" 
O. Pncumuic Tube S"acml 
H. TcmpcnlUfC C_rob I Pncumuicl 
I. lIoder C_ruct_ and Ilcpein 

A. Elcarical TraMftIiuioa Una 

II. Elcarical Work (_ IIuiIdiqs and Slnoc· 
lura 

C. U ndcrpound Electrical CooIduil IMlaIJa. 
lion 

O. SooaIId and .... __ s,.- F'n Delc· 

Iioe s,.-. Sipa.I - ............... 
s,... 

E. EkcricaI Sips 

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

Go C"'T.V. 

H. s.. ... "ioea 

21.04.6 
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s 
l. EJcaricai TcmpcnlllR Conlrob 

~(S-;(y, 

A. AIba&oa MMa'iaI HandJinc!Il--" 

I. In.orda 10 be diaiblc rOf Iicmaure in 
l/Iis spocia/I, dauilic:alion. Ihc appIi
CaDI sbaII (umiIA .. ~ laIidKlOfY 
10 11M Board lbel 1M appIiani Iau on 
iu I&al( u Icu& _ CI) claipalcd 

CIIIp&o,ce -110 II.. ~"011'1""c4 all 
. Asbesu. Abalen_. C-.....on T,... 
ina Coune appro1Icd or tpINt-.I Ill' 
Ihc U_cd Slua ~ PnI
leCtioe ~ IEPA,. 

1. A __ lIoIcIioos • I~ in lhis 

~, dauiroc:uionwu. as • .:oftdi. 
lion (or _&I or oucIt licmsc. require 
ill clcsilftalcd cmplopftt~I 10 kccp 
abrftsl 0( aU applio:ablc EPA require
menu 10 inJure ""ale or Ihe an ·· han
dtina and ~nl or muerials ~"Oft-
12iauts ubcsIos. 

3. A _ shall.. -~ _k in 
Ilia ~l' da.uirlCUioft is in lIfO
pea. Ita ... pl\y.UcaIIy CIa Ihc job site u 
IcaaI _ III MIdI cIaipMc4 _pIoycc 

dinaly ~ (or "Ie _k. 

~. A COft1ractor !hall DOIiry lhe 8cMrd or an,. awion Iodacd api .... il. or an,. or 
in cmployca. .claiM 10 _k in Ihis 
IpccialI, dauirlCUioft _ilhin 1101 dal'S 
or receipt or Ihc ciwion. 

s. This amcndmml IIIaII .... e efrect on 
........" 1.1916. 

~1 •• 11 aD'£AL£D. 

~l •• " u.w. .......... -No ponoa. 1Ira_ cor· 
"..,... , ........... I"'Ojea wfIictl ___ -_ 

I ...... •• f. oIef"....t in T.C.A. I 6Z.10Zl .. illlo,", a 
..... CllMractor'l IiaM&. or ia .toIa&ioe 0( lite _ 
and ____ 0( JUdI ~ .... be --.. .., 
_ (or the snjca. or pormicccd 10 panici ..... ill an, ~ or Ihc 1"'O;ca, 

) 
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~I·.lta.a ......... 
III The Board .... ,. ill • lawlul pnxwdinl -.,.au.. 

licauinllu dcraacd iIIlhe Unif_ AdminisuaiM ..,. 
aduns Aell. in addidoa 10 ew in lieu of an, OIher la.luI 
diJcipliAaty Klioft. _ "-;.iI pC,..hia ~ aft,. 
licCftlC lou"" b, lhe Board 10 be luih,. 01 an, 01 lhe 
QIIICS _ioftcd ift T.e.A. I ~"lIl(alClI: ew 10:. 
lailure 10 oawr- lhe IcnM and condiliona of an!, 
1i.."CIUC ew mwwullanll'd WIder T.e.A.. • 62 .. 101 ft 
1Cq. :Ie' an, byta~. rules :w rquLuioftl adotMeo ew _ 
mulPl.s by lhe 8ou'd. ew lew •• iob&ioft oIlhe lenNI 01 an, liccNc ill aa:onIancc willi I'!C loIIowiol schedule: 

YooLuioa 
Gross ftq/ilftlCY. incompel __ 
lralld. disIIoMsI dcalinl andIew 
miKondlOCl 

Fa.lure 10 oawr- lhe lenNlalld 
o:ondilions 01 a", lic:cnsc ew 
renewal 

a,law,. rulcs ew fqulalioftl 

Violalioft 01 lhe lams 01 an, 
liccMr 

flOC ~ lhaft ssm 
new las lhan S30 

"01 more lhaft ssm 
ftCWlai' ..... m 

III In dftmnini"l lhe _ 01 an, penall, 10 be 
auescd pununl 10 Illis rule. IIIe Boatd may consider 
IUdI IKICWI u lhe IGlIDon: 

(a, Wlnlulncu 01 Ihc .;alation. 

Ib, RqlCtilions 01 Ihc ..;owioCl. 
(e, Macniludc 01 risk ew llama c:a1llCd by Ihc .,job. 

1100. 

30 

21.04.7 
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CKA: • .:..."< II 
so!.!!) \V}~ :>!S?OS}.L 

~1·l01. 
~1.1c:. 
«1-31·10-
Mol'.lG4. 
U.U·l", 

'~:I1·JO" 
5i-31·1C'1'. 

w.::.:::s. 

G-r..::2. ....... -'-
..,- ..• --..--

-r-.:lL "".Iie ,.lil1. 
~.r._ 

l.ial.wf'''' C8&.,*," 01 ~. _ 
$~ ...... ~.r-
c:s-.l~ 

R.o,".s:.,:an at ·I.;L .... ~·· 
!:.~.s: ... 01 epe:'Ulft _ lMJ.o 

a::t :wr..:!a:. ..... 
:"i«'a= at == .. ::a iOQ!!aa!:!I 

c!::r.L 
;ft.nJ ~~ ::t ==:i .. ' ~ 

===-lI:a. - ;...".. ~ 

~;£: - I-=. • -.;- :-." :-
s...:;: ....... =xa.u =--.1 ~-j 
-)l~-~.a::~~ 
ia:.c:a - :_= .. ~ - c:c:,. 
~..M:IC. 

O:-~ ::: _ •. i== -~ 
:A.'7 =!r.==t -.~ &1l.~ 
~=. 
~- :! _ . . _"= ::a: -
~'L-=r - A..-,.aL a;.:..::, :~-- , :-C-...L-~eL 

w..! •• ;;'!' z::'-==-::s ~ ~-..:lz:,:,::£. 
-.::.:.:!. .:~.::.-.-=r:=:.a -~:&.::I:! 

::::;1."- . 
~.::':. c.~~ .. 

21.05.1 
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?AIt~ 1_"o~ W...r.c :>:3~$A:' .:..~ 

"-31.101. nLlc. _ Tl-.il iI~ s~ll be kn_on &:\C! :ncy be cit" u :1\_ 
"'7c:nn_ Soli~ Wutc !)isilOUl Ac-_ - 1":-..1 !~g. c.-_ :!!5. l 1: 'i'.C.A
t ~J:ll.J 

C_~C:-"'l'rarlla,. ... -' 
- ........ ~I"IOI _ ~~f.UI. 

t' ..... _ ..... _"_'-,, ~f.1C11 
-~IU. 

)la._ nwrr. -.No .-..1 ..... _ eI ,.".. 
'"-" UoII-IOI - U.lf.~ 

Weal ,.'1Il ..... ":w .... .. 104 ....... -
~.-' ...... _ • ..-...4. .. ~.~f.1C: 
-:.~uQ. . 

Ok "r-W __ •• IINriIT. &id. "
ell. 5. ~ 1-

Socu_ .. hc\i •• ~'_en. n .. cha~ 
.. ie ,.,efft4 .... II :·!>4-ICI3, :.!>4-~1Q. 
"-4f.:U. 

S-...... :.u-=.. 11-1.104. 'f.ll·l01 -
1I-:11·1U _ ,., ....... ill I U4-101. 

ea. ......... WcWe-- 5eb4 -
""-ala:: 

Ala. c-. .. ::'::.1 et .... 
AI .. s..&. Aa .. , &:.::01 ft .... 

C ... O.C.C.A. , 1:.:0 et ...... "l" M9. S;a" 4AL • ::..alO·et -. 
:::Z4.'''n ...... 
~ c..M MA.' 1":.1:·1 et .... 
11\ .. M. Sz.a:.. :10.200 ...... 
s.c. :::-. s..". ll~I"." et .... 
V ... c:. ... ::'I.:~ - ::.1.,,1. 
c.u.. .. rar Iter ...... en. ItA AA. Jilr. ::I 

,.nuu.. c.c:r.I .. 2"-2'1. 
3 ...... C~.s. KullA aM £A_Ill" &c. 

~. ..... 1Uf'II.,. c:....r 0 ......... 'mio",*, e1-...J-..at7e1UW..w __ ""-a 
ft8&nI Maft. OAe ~ 11 ~ U .. 

"-31.102. Pl:blic poli~·. -!: o:CC1" to ;:=C::: thclIu!)U: hu!:!:. wq 
::Ii WI!!&'''' '=""1:1' ~c s;nar! oC Cislue &:lel cna:ic= or :1u:sa:ccs. c::sc..~ 
our :a=.-al ~scn:..-=s. ~c. :!it bucy a::! ~::y or DC' I::,",_-==r= ~ 
;:.=~:ic a =a....::-r;~ r~:..r.=. Kll:! .... &1" .. Cis?cs2l~;:::::. i~:.s :i ... .!z.T-= 
be ::. ;:;bll: ~=ii:y cf:::. S"...1:e oC 'i' e::::nse« ~ :e • .;!z.:e s=ll:! "&5"01 c.:::-....:ul 

(1) ~-i;. ::: u:". a::: s&::-....1."j" :==ss-::. a:C ~=sal 0: Gll: w-zr.u; 
. C~ :>C,..el:;1 1::,·::., ;lcs ::: &:ie:o....1:& G::: war .. as;::sal ~ = 
::ec ~::.:.:. c; .=tes; 

(3) m~:. a ==:-::",-:-1 J"...1uwi:!t ~r.z= c! =-..::01 o! IOC: wz.rol r:"> 
assi:r a:: ::s;,:sal = =~:i= .....:-.: iec:'Z!. S"..z.~ a::i io:al a:c::u 
~_~i. :=:- :::. ;:-eve:::::.. =:=1.. ~ ~c:c:~ DC C. -.q:r. = := 
r:!.!~::: a::l 

~.;) ~:':::"'""ai' c::.:: ci ~=::!::.! s:!:~ '"-S'" .. ::.r,::szl srr.c:s. :.~_-:J 
:':=:. ::. :SS. i ~ :.:_1_ i !~~!~2.1 

&e-3:.1C3. DI~:io:s. - 7":. :r.:s :.:JI~ ::. =:s ~ J..~ ~t!;::!~ U 

::n~ 
n) ~-:- =U::.J ~~ c:-Si: -.. :"1 :':::a:&:" ::. s::= ;a:r.1 :!J;:~111 

=-.=01 ~:SL-: ;.1:1: :: i :>~-ll!: . 
~1 ·Co=-:''':--,,- =u.:.t:':1 -.,,:-- oC::t Up::::c: ::':."~~ 

c::. ~ -::. &-'--...: ~-..z.::n: 
.3; :.J~;a.-=c:-: =u.::.J -;-; ~~;.. .... t:,:-c!~~ai::: -= c=:-.:-:=!: 
C.;) -:~u!-~ c=:r- -u:.s .... -::-.:::: of & -- =::-- - er.::- '-~ 

;r .... _-= :a~~ ;.::-:-=-cr."';; ''-. ---=~ '-.. ~~';: ,r:~:;':-._. 
•• •. .- ----:- - ----. - r -- ....... 

::'::J &:-...:r-.:.~ :1;:'t1'--,-o;ol: . 

(3j :rs=.~ :U:I z::: z::~ l1! ;:L"S::S. :a:::2! ::" z..-'''::::J.!. :::"'==. z::-:- • 
::':"'-:'':..:zl.~-=::" u.a:~==.. z::~ ===::%1::" .... :.a.:. =-::::"1"'- ::;=~ 
::' c:r.::-I" =:1:" ::: ::~ :: ==.s 1"...1:& =- z::r :-..=r S"...1:L z:::: J.:; ~,":. 
=C:&! &It:.-y::" ::-..:::-:-:!:.::.:.. J"..a.:s z:::: z::-:- :rrr: __ c~ &.1:.. .... -::.r.:-:. 
:.-• .1' .... :::::. .... -'::"t"L it~~': ... C~'::':I: :r--u :i;'-; :~~ 
r-:-r--=c:: 
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~ c.~ : .. ~a::-~!.l:,;:' ::.&~-~ ... :.:,,:. ..... -: - ___ .. a> __ '- - ....... --~-- •• ,..-

cess:"''"l' O;>c'-&:10:l1S ~a.:.~~ a ?C~ :c o;x:,a~ !:: :..:".,:s ?&:'"_ :..'le "-:~..s • :'era
::-a:i0:l- ~jf .pc::::'- aTe ~o:I:=O~ a:ui :.&1 0. UMel =~.-.~::r; 

m -SO!ijf· ... uu- 111&&:1.1 &!Ir p.":' ...... re!wc. in:luac wi:.no:.l: 1::::'&:1011 

~aole cauriab "'AUl :.Q~ ~e ~u.:arc.t!. 0: du~~ !..-C::l & .... U" .. 

:.-u,=C:l: iI!a.:1:. ..... t.cr r.:7.llr :..-ca::lC:l: p~:. 0:' a:.- f'OU":"'..lon co::;:o! !a':'~ 
&.:u! &:11 ~..he:- c!isa..-cicel ca:.e:i&l. bch:c:1C IOllt!. llquit!. M!:liJOllc!. II:' ~ 
:&.::sec! pHOIlS ::l&~al nsul-JDC !.-=:l i:I~us::ia!. CO--l:Icrcial. aM .. -:i:-.ll.. 
:::.-aJ opc:a:ions. Md !:o:a c:a-..:zr.:.~ achi:i ... but 0_ 110: i:lciucic JOIid ~ 
Css4l ... ec! ::l&u.:ial ill cio::lcr.ie ..,...~. or IOliel or cii.uol .... c! ::l&u:i.&la :: i..-:i
,.:io: re= fi.,..., or illct.:S:'!al ciis:ha.-ru ..-iUch an poi:.t IOI.:.·'UI subj.: to 
JIC.-:.i:S u:scie:" f 402 o!:ne Feac..-al Wat&: PoUu-.ion CO:1:o1It.c:. (co::lpiieel as. 
Z3 U.s.C.1 13.::U. U &Clentiel!. II:' sou:u. ~al DUela&:'. ~ by.jI.-oauc ::.at .. 
rial U aa!b.el b)' :b ..... t.a::ic !::Ic:c- It.::: o! :'954 (~ii.cl a: .;2 US.c. 
t ::011 ct Mq.) U I:DcoeC: 

(5) -seUel W'U"" Cis;Iosal- ::l.es:b. jmlCest oC plac:, CC'c"-i-:, ~a:-.. 
=C, or CDV~':~ IOliel ..-uta cxCQ: .... hc: au:!!. soliel ..-a.r ... is Co: re""e. rt
::lOTa!. .-.:!a.::1a::o:. or sah-acc; 

(9) ""SoUr! -..au ~osal srsu=- mu:s:be nla:i=Ciil o!::. =o:-C:auel 
.dr.:! .. o( &:lII raocrcu for p:occss::C and cii.r,:Iosal o! solir! .... U".u ..-i:=.i:1 a 
c::.::o: C.o;:-a,mcaI ana Mel \Cae:" ~ ~j)UTisiCl:l II! M,- JIC.-sc:l 0:' iIto""SO:ll 
C:l~;::r :: such a:<::Ti:iu; Mel 

(10) ·Solicl wu* .. J::"OCUSi:r- ::lu.:s an opc:ati= Cor ~. pcjIOM ol =0:'" 
:::c ~. ci:a..-ac:e:.s:i:s or ;napc-Ju cl soliel WU"'" :0 Ca:ili:a:a ~.&:iCl:l 
...... ~ oC solicl..-uw :::1":='-" =::0: li::i:ec! :0, == .. ~:i:::. ==;=1" .. 
=;: se:-..a:=:o:. ~..!l':'-=. C:-Ie,:;·;, a.::r! '\"'01=. :ee=::=- [.&.::s !.~:, ~ 
::3, I ~; 19i5. Q. lQ9, i l: 1950 u.q. s.), c:. 6&2, I :.: :'930 (A:.j. 5.), ::... a:~. 
f :.: T.C_~ I ~3C3; .;,cs 19~. :::... !:ZS, t (.]. . 

6~31·1~ . Unlawful method. oC ciisposal. - It s.ull ~ l:~la ... ,,:,":;1 ~: 
n I ?!a:e or ci~t a::y soiid ... -utei::;~ the "'·at .. '"S o! :..~eT.&a cxa~ ::s a 

::a::ne:- a;:;z,-:)v.c! by :.!1. a • .,"-..::lct &:1c! :.~. 'i'e::n-. s:.'"U!:l j)O!il::ion 
=:::""'01 boa..-= 

121 31::":1 solid WU".u cxc:;:t:: a ::.&:".::r .:u! l:n:ar ==:ic::.s ~~~ ::v 
:..~e ci • ., .. -:::Ie:t and :.~. 'i'e::::USH &!: j)Oih.-":c: =:::''''01 O~-:: ~ • 

(3) Co-.r.:-.:=.. altc'. cr.' O?e.-atl a soiie ... ·an. p.-o~essi:J' 0:" c::s;r.,sal fa::::ty 
C' r.. :: ~-:I·i= o!:.!Is :-.:iu. ::;-.:!,&::::-.s.. e:"' ::-:::s a: :.~e :::-- ;lli:~r. c: 
::. s-.:::: & -'-"e: as ~ ::u:.: I ;:-.::';:: :.::iJ=::. : • .:.:::.s ::-::. :::. 1:':. t ot::::;:L 
&:.. :~.::.s !;;:.. ::.. l~. i .t: ::.C_~_ J ;Z-;Z-:~.J 

o;'31·1C3. S:::t:.-'\isio::: O"·C :o::r..--.:::ie:s of c:!s:tosal ;aCll:iu. - :al 
• :-~~. :::;:...-::::::: .::a.:: ~e:-:a~ ,e::~c s!.:;r::""\-:!I::: o,:t: ~~. =::r_-'::-':::1 :;

s;;:; •. u-.e p::t:--u::. a::~-::u a:.: ~:u! a:::;::.:u =- r.:.u ~-:;;:=: .. :. :'~f 
r~:~ ::::: .!:!..,,& ~~.l::= I~jl" a.;~:::c all •• u.~. :;- ::~..r..-.:== :r 
s= ""U:.C~:au:::r :a::'M;:U &::: :::;,csal "a"::=:!u 0: I::.ts"":::= =;) o:::.ay 
a:e::::. ;r-~li: ~u.!~ &:IC saie:y ~~. ::.U.~ 0:::. cT'i:c::It:.:. a:: .... :i= 
e:, ...... ::.ay a:e:: ::. ;:.-:;:r ~::au::i C: ~..sa.! :; ell: ..-u:.u. 

r~J SG:.e'" c:::.:::-':::::= c...!:. :~ =-~~ == .:.." ~ ·:"-.1 ~t ~t :: 
c:: ",;,;': war ... r:=-n::; :a::''':,r :.- :.:.r,r.u! :zoo: ~":: :.- s:.:t ~ ::. ;:a::.s == 
r:::: ~ c::-..s::-::-::-: c::' .:ocr' :aTt ~ s::'---::,a: '::I a:.: 1 __ ... .: ~ ~t 
r:~-=c:.: .. ~..s O:=r.:-:.-"- """-"-J::'- c::r.::;"3-"-:i~~ ...... r ... J ~:"1 
:-c -,..: •• ~~,:..:. ~ .:.. ':--z.:-a:,: .. ~- -e:--tr.: c: .... --.,r--I:' ~-
;:-t---i &~ r,! ;;:~ ;~;-s -~ . .:=:..-:..:~: ~,. ~~ r.-.:" =:~:;.~ 
:::.s. _.:1:.:.-:", .-.: --.=.:. ... -. ::.-~:~ "t7.-:-• ..:: . .;. ... ~; .:.-.-:" -:::-u .; 
.. -------•• - ... _ .. .-.. - --. - • ~- - -.- - r-~ -

::.:.s ~-:.. 
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leI ::'\c ~-: :. '=;x'''·I~.: ~ ~::::: == I:-':::-:t ~';:t' a~: ~t;-';~::::J ::::
:.;c co:s"_-.::-.iO:l or nc .. • a:ili~.s a..,c! SJ~' a.-:c! ~t a1tc:a~o:l of I);'S:I~ • 

. a:m~u &n.c! SItes. 

.d. an .. COr.l:n'~!I'o~r '" lOu:lw>nzrd , .. 'n.·..,."&:., ..... I,d .. ·.~I .. proo(YNllnC 
!acilat, ... IOnd ci,,~1 rile-iII" .... or !lu .... :nmu:hcout tn .. Jlt.o,,, OlIO .. I,,,n .... iI" 
ci",:nJ& neclrlUl&~·. 

'c' \\ncn th. SIl. or keallon or .ny nr .. · ... lad .... ~. "",,--,-'n:: !lIcilny cor 
c!ilpot.al Caala:~' i, ,nuat..d "'uhln _. J. ml~ .. h .... huuntlor_ ul.n~· mun.t· 
I~h:y. no nc .. • coMuuttioft or any .uch r.cilny .hall bor a;l;l",,·..d· r.,.. lhe 
cic;l&nmml ... i:.hout lb. ,:ovcmar.;: body or ,\lch muftlt:;)llny ",nllCnull; 1ft the 
locatioft oC:.he C .. tibty: pt'O"lIircL hu--•• ·cr.thOtt the prn" ... oftl oCL'I"';~Uft 
s!\all ftot a;lply ift a county h.,"!ft~ a mClrD;lOhuft Corm or ,0'"CI'1Ir.lcn::. co;nlY 
ha'":nr: a mct:'O;lDh~n rO:"::l DC ~lWCmmcft' .hall nOl ha ... 'hc lIu:.hority 10 
.""rovc or eiigpprovc .. uth I:tc Dr location aci.iacent 1(1 auch maro!MIh~ft ,:ov· 
c::::nmt: anei no ad.iacanl county or r:lI:nici~lity to a county ha,'u:c: a :nctro
poli~n io:m oC ~ovc::mant IIhall have thc authority to ap;:rovt' or cUlI&;;I:'OYe 
l'u:h lac or lnation .. -ithln thc Dounearitrl DC such mc:ropc.li~n co'·cmmcnt. 

IC, Subsec-.ioft III oC:h1! HcUD:I .. 'la11 not ap;.lr to CCI".Inti- hoI'"!n: a ;KI;IU

!a:ion. acconi:n: to :h. !SiO Cecie:al CC:\lU$ or any JlI:~u.n' i.ci.:al ceftll::s. 
of 
~o' 1 ... t.'Ian 1.(.000 :lor ::'10:. u-.a:s 1.(.500 
:-Oat I ... than :'9.500 nor ::lore thaft 20.000 
No' I ... :..'lan 20.000 nor more :han 20.500 
Not leu :..~an :!S.500 nor more :han 29.000 
~ot ieu :..~.an 30.000 roo:" ::to:. '''-:s 30.500 
Not ia .. :.!:an :;5.':~3 no:o ::'10:. :.'a:l 30.000 
~o: le .. :..~ ':;:~OO no: :::0:0. :..':&:1 30.000 
~=t Ius ~ ;~.OOO ::::- =::: :::.::: 50.000 
~=t i=u :..':&:1 ~.OOO ne:' ::'lore ::lL:l ::!3.000. 
1;1 r::. Z'" o. :sio:s oi SI::It:".ion Itl oi:.":ill H:'.icm .. ':&Ii a;:?ly c:1iy:.o c::;:::its 

a:'~. !:.o-s: :lu .. 
'~I \\"":1&:1 :.;. =:::-;'1:0::1:" ::u~ . ., pla::s ior :..;. c:::o.s=:'':C:1 c!. 0:0 

c~'-r. ::s. a."y soiic .... ar .. ;::-O:.IS~: :&::~y or':!is;=sal ia:::'::,- 0:" S::I. h. 
!!all :0::.-;- :n .. "ri"..::;~. j)1.-S= :a~ S'~=-..K s:::: ;:'-1 = rea:. :..':. 
::-:=:!s ::r::s :!!s&;:;:=a!. 

in ~--=s:alt .... ~ .~. CI:z:--'I- -_.",r--- -:-.~ .~ a::C:-=.c:-• 
..;~ ~ :z:- .. ~ ~ =-.:..':',.: 7.: ;.:.~-1.--. ~;.-:;,; .::-;;., c: :::x-~ 
• ~-:" -,~~-- 3' 'J:":...- _:..-:-:-::: ::'::'-u-: -=- :..-::::.. ~ ~.:-' .. .; ·"-I~ ,-_. _ _ _ ___ a.__ ____ • __ .0. ____ .,: :-__ .1ii __________ _ 

! :S·!E-!~:!. :.~.=-.s :.~~. =- :::. r :: :i':'.; .• :. .. :;. S.:.:.:... .;..;:. #~ ~.::: :':':' •• ;.:;. 
,s.!. ::.. .;:5. J !: :=:~ ~~ :'1. =- =::. ~ ~ ::::. ::. :~:. f ~~: 7.:_:._ 
f ~3o.:.1 

:C::;:t-c" •• Sews. 1= ~. c!"':~ CftC- s.::ic: _ i4::ac: := •• it':"'Cft'I. ::.:. Me
~ ;.c::"-- ~:-=_ ::=..ou. _::. = II :'I!r.:-wc ~ = II ... z:.~ f .. ::·;:.1. 
~c:c:;:~. ~. ,~ .. ~ 

c.,. ...... erw::a... - •• rr.:==: .! 
-=-.t ~:...~~ 

6~:!l.1~ ~.~= - !:zc-;:ic: === .,a.-: - ?t..-=-.!-: .. ~.:-;:!t.. 
- lar.!):-Oo 1:)::: .... ar .. ;::-o::au:::; z,.:,"==" C' ~ z,_-'":': = r.:. ::. ::::' 
~~ .--=:,,"..1::: c:~. rea:a af"7 a::~" .-,.; :.. QC'1:'~ :::- -'--.z::.~ 
~ r.:.: ~-s::: ~UI hi ::a.. :-S;:s'.r': ..-:=.:::. ''': C'::. ='1 -'-I :! 
r.::: ~ ==~. ~~~ :,~~ ::: s::.a. ;.J :-s~ =::::b.;::S. 
a:~::J "':0 ~ c: ==::=c- 0 __ ...-ar.u c: ~":.:.. ~ ~t-': G:&r: Ie 
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0':: If: f 6~3i·llO, &.~11 DC .... :., U\~ CO:::"-::1I.$lonc:, 7n~ t.G:.:C ~ a:.::.:.o:-:.1.':o 
I?Cc!'y FoctCuru (or r~;ir:ation by meanl o( Nid a:ld "~:a:JolU c~ly 
p:vmuJ~.led unae:' tM .uthonty o(uu. ~:-_ Such NOn anc n~iauoru shan 
1:l:lua~ i)ro,-ilicnu (0:' puoJic no:,C1: a!'ll! an oj);)O:,:unlty (or. puillic huri~t D:I 

pe:::tit ai)jlliu.:ionL 
(:!I A!ur p.:blic notice and an ~.unity (or commet. the co--=Usaicmer 1:\.,.. to the UU:I' allow.d in re •. d.:io:ll adcin.d It! the boarc!. ~nt '\'a:l

anca. and ..... iv.:s (or penon&: and :.Ise board au,.. thnIu;b !he Nic=akin, 
;::=ua. cr..ablisb uC%jluona Crolll til. l'W'quirclllccu or thiI ,a.:t &ncI pe.-=i:a
bY'Nla Cur cJUM.I of aC'.i'\'iUu lubje::: to the rcquirc:nt':ltl DC this ~ .. lin
"ieied w: it is dc::ur.lS'"_-ated to. rc_able dc;r-ee o( cc:-..ain:r ~ Dui~ or 
o?C~:i:l' ;n-ac:.ic:ea .. ;U jI""C'" eic~datiOl1 of:he enyiTo:::ncnt and .. -ill .ei .. 
q\aui)' jlrotcC the pu~lic: hca.J:h. ..ret)' ancf c:l'\'iro=e:lt. 

(0) Dis;lOw or jlrot:uain: !aClitiu or lites a::n~u,. rc;is\.Cr.d wi~ :.'te 
cCjI&.-::nent sh.ll not nHd & lIew ~t U:UCSI and u=:iJ their a:.:T&:lt rc;U
=a:iors m~ be L-neoded to .nCO::jI .... L")" ;t:ocua :::Iociinca:i~ or CXilan
aio:s or Ojlc.-a:iO:ll =c:U7 allo_1!. 
. Ie) Cl-.!tu jlro~ a;r,n'O"&1. ;lrior to :h. issuance at & IOlid ..-.ste ~ .. 
::&)' be CuUilled 0,. a cer-.i!icaUoD fro:n ue &ilPlicallie ;=~ r ... :i:: :h. 
u-.c:: at a~~:ion to that FO~ r.:!:at aD aPJllic:atian Cor a ~ !:as 
!:ICA": JI:=r.ud to :!Ie &;r,:aiicallle ;::-O~ Th. I!hisioza at solid ........ z:s&:I

a;t::1~ usi:; :eC::i:a1 ~ anc! &-~ec. :4 :.1t. u-.e.:: &,·ail&bi .. frcn the 
~h"isio: oC _ter quali:y can::ol shall I'\"aluaw Ute FOjIOIed &iIiIUc:ati= == 
c:-:er to cc:e:--i=e :.:at "'-a:U ;~:y °r..L:;ar-s :.ave ~ &:c:;!a:e!,. ~
cuss:! ~ ;I:e\'.:: ?oJ1;:iOD at ::,e watc.""S oC :.;e r ... : .. 

C;) ~e =--islio:lu :ar DCY or :evoke 1J:7 rcr~:io: :fb. :!"~cis :::at 
::,e &::;:ii=: c:" :e~.s::-z.:: :.r.s :~c: :4 =?ir ...:-.: ~e ;::'O\-:.sia-..a o! =:.s ?&:: 
rr. ~e :-.:.ies r-==::l~:e:! ;....:sc.:c: !I..-r...a.. ° 

Ie) .-\.::ia:s:.&kc ~:=. C:s:--z...-=e::. --:!,.:~..-. II:" ~O&..-; == a::or=..a::c. 
"':-..!l~. ;c'O"".sir=s a! =a M::ia::. Call ~e :=::::.ed:: •.. 'z--, r.~~ • 
... w' isia:s oC c:a.;stc: :5 o! ::-J. :3 r.:c :h. a.:::= =~!Tu a ::aj= t::c;:; 
~-=ie::. u ~e=::! :: I :S-"S-1C2. (.'-=s ::'~!. =- 2$5. I 6: !:30. =- 6;~ i 5-; 
!9S0. c::. e!. I 3: lS~-. =. :..-:.. I %~ l!Sl. ::"'l;4t I !: ~.C_\.. f :Z-;S~ 
~.:-... !!!3. =- ~i. I !: ::.sSE. ::.. ~ f !..J 

-,=> • ...:_&&. 7:.. :t!5 .::0.-"=-= = ,., 
:: ~~. ::'-r. lICs.c::ft n..e-AS .C' OO&..~ :~ 
=: ---av:=c.- :.i ... :::S. :=:=1:' ~ 
.... ::-.. :.. ... u .. : :::-.: = ~. r.-'::: .,:;::= ... &::! 
:.: -:.::. ~ .. .=:: ....:1.a::It : ... ~ -:-~. 
:":"'P: .... -=; • :.:-..s=..-a:.-::a.. -
~:t !iif -=c--e:: a::..: laL-:t. 

• !:.:~ r-a ..... A.:l :.t'.!. =- :::.1 ~. c;:. 
'=c :...;sa 

A::I :f!!. =-~ • ~o J~ ~ :!~, So-:. 
:a=::' &.-.; ~.:a: ~ ':. .... :i:-! &.~'!".:::l.:: 
~~. :::.&: .:. :.. ... ~.= A,..-:"i: :.. !2i!.:c:- ~ .... 
-~ :"-=<>';"- _ _ 
~OB ;a wc:ar.s , .. f-r."'Wfteet. • .:.l.f ..-:_ 

:.&: .. "":':'We :.. ::0 , ~:;'::1. 

~·1~. S=:>e--rilio: or o~a:l - ~H a:::: =-:r.:!z:io:s. - 'a' 
~e c:~..L.",=C:: CJ.!: u:::" ~ r_,.."C ,;';c: :-:-c:~. C~:-&:!C:: z:: 
-,:-'-Z-:I::"' .:;:: -:r:zr.t .. __ US::;!&:::'~'J a:::~:u; .. ,...,:....:u::::' l::tS. 

~= .C!.~ r~!.-T.si= ,:.', ~ a;:;::y:= ~ ~I i'u..-:=IJ .~ t~~a.:i= c: -z·_ 
:'-.-:. ~:.:= ==::-~ =-1= ':!:t ;::l.:: ::t.L-:: 1:: .J!r.y0=::'. ~~::: ::,
-~t' c:-"---- ,-.; r.~:-:' .: ... -:.J- &:!.- •• , --~ .. -tu:::,; c" :.:c"'.u.! 
~ .:::~-;..-;;;-;:-:-~;:~-;-; ';;:jT~':;: ~_;~~ ~;:-:t :-'::u t:: ;;;-;-
~::-...s ;:-:r.: ..... i:':" :;:-s..,-x-- c: ::':!:':!:.=:t C r.:= :~:iu.. ert.-c::::.s.. 
a.::.:: eeL :.w,::a: :::-':s:-. ==-:;:I~:'''':U. ::::U.::7C""..L a.::: ~:~ ~:L-:-1 ::"' 
:u...'::::a:- a:..-;:: a.::.: t::'"=:. r.:-":: :-'::u. ::-='-t-:I!. ::: ~t;,'::x::::J t:;-~-:O 
- t:::H":-. -'--Jt a.':-~': - -:'t ---::':11:_-1:' c': -~:r..-. ~:. ':'1 
=--.u-:; _:.7"J--.- -;:. :-:: ;---r.'_:' ---:-_;' r.-:'::~-' Z. :-_7 .. 
~-~- - - ~-- -- -- • -- .---- -?----- - -
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Tennessee 

ai=er is a=a:-'~ :0 i,:verJ;au r.:: I',":;::iu. a;>c.-a:ia:a. &:It: Ii:" U La.a 

u b. GH::S :.r:tU1..'7. 
CI) A.::ia:.t :ak,: ~!" :=.. c,,a.-:=-=:. =--:"\cm,:,. a:' =a..-'! :: a::=:.:~ 

-i:h ~. ;:~'isio-..s c!:!-.iJ I.dan Call ~. =::u:-.cc! = a=~ -.:: :.'Ie 
;::'OTisia:.t aC a;:-.ar l8 at :::.1. ~ .. ohe: :=.. &dan mvolve, a :.ajar ce.-c' 
~r.:. u Ce.!::led :: I !3-15-1C2. [A~.J 19E9. c:. :9.5. I 7; :9;1. =. !!!.I !: 
!960 (ACj. s.). =. ESS. t .(: 1!31. c:. Ill. I Z!: T.CJ... I ~s-:.:!0701 

s.c:ia ... s..=.. Ilft_ ':l:ia _ AllaN.,. C-...a Opiai._ ~ 
tiQ .. ~~ lit .. I " ... ll·;:':' OAe &S431 c:."llUL 

6i-31.101. D.le,.:ioD ot c!u:ies CO local beal~ o::ir:L"'S.--:::. = :", 
.aic:u a::! =0&..-:1 a.., .~~ :0 c.lep:.e :!Ie c!=ies eel :a;>a:"-=1:';. 
~..=tr.i ~ ::e= ~, :is ~~ :0 10:&1 ~.!1 a!!:~ :0 :!Ie C"'.&:: ciec.l 
:ecau--:r!:17 ~e =:-:"io:.: = ~a..-:1 to :-~le=c:::e ~'I!si-, a{:::' 
::~ (A~.J !SE3. =. ~5. t !: :gSO C}.q. s..l. c:.. Egg. t 5: ~.c...-\.. I !Z-;~OE.l 

~1.1I~9. Fede.-u c:-a::a CO cou::ties a.:d ==cpali::es - ?..niew 
cc! &;J;::"CIvaL-7'::. e:;:z..-===:': I-:'~-==:::r::ew =-= -:,~-";:Z:::S 
=!~ :..=:.:. i''''=~-al ~L--·-· z:::l c:-~ JG::a ~ CIC:.a. -":s, 
-:.:1_ .... =--==i&l::es. 0:' z=:r ::::::-;..::: ::::r .. C":o a.u!r. ::c:: ::: =.-:-.. 
a.::;:=~. ==r.:-.:-'-•• a!-&~. G!' G?L-z":"'( sall:i wu-.a ~-'':-; .. ,-~:.;" 
a:::i Cr.=w :',":1::iu 0:' S::.es. 'I"'.:. :':a..-::::e:: is .-=c::..r! !::-.:::: = &::: __ 

a::l_o,:c.-a:!Y·:'·M&;:;:'::;:II:.t~i='I-~I:'_=--=U.=u._.~C:! 
===;:&!.::iu -=-= :.zve ..&..:,11, ae:;:-.r- & i~z- !:: & scE:: W'U"" .. ~ 
r;T-Cl :: W':O ;.., =~ ::. a o=-=a!!y a:.:;:-..tei j"". == & sc!:: wu:e 
=.t=s~ ~.e: ... :.:.:. ~:s :'70 ,,,, C' -~ $:''':' ~..s::",,:::.s. .,.. •• :.:::-.. 
_.:'.:so .':';'-..:.~-:':-:'::~. ~ .::::---=-. :.. . .;,.7:.':: :--;; .:._-:' ~~ .:.. 
-- ._--- - - .:-~.- - - ~p:---. .-:--....... - ----~ --
;:_";:su::=:.t ;:.-_ :.';:..1 !:S. =- ~!. j ~: ::.:_-\.... I !~ ... ~~=.j 

s.:-:..o: :0 iw=--= : .. !~ ... -:-.=. -==:a ~:a = I ~o;:':" 

ss..:. .... ::o. ::>:.J~,al CI:l 0 __ ~,-~ -7:"::::: I:"~ ::: &;:;.~ = =! 
~ ~~ ;:L-s=. ,::?-c. 'W'U"'.a P=-~::::S =-- =-M:'·~': ::;::: • 
;,-- cw-~ :" == ,.. _.::.r- .-.:.. ':::;w:sal :..~ = :::s:a & ,..:.E:::::SZ:::= :' -

• & ~ ::::. r-=:= ~&.~ £-0\.:1 !:5. =- Z!. J lC: :.!!O (.~ 3.!. =- !!:. 
I ~ -:.:.;.. i ~:.=.l 

~ 3.C~---. ~ = -r-a·. -=r..r.::.:! ,..~-..;. === a..-.::r. ~ ,_.- =- -= r"':";;': ::::K::a .. :':ac.: :"! ill·: 1. u. 

5...~: .. :l!. S:!::" war ... :!r.:OIa.! ::.:.::"::.1 :..oz..-: _ ~~t:=t..-s - :t::_ 
a:: :a;--l&::c::.J - ?:'O:.==-~ _ C=:;Je:.scc:. _ .3.) :-::~ :s :uZ 3. 

.-::.: .. U"' .. ::r,:-..u: =:::1 ::z..-: .....;::: ,:.,:: .=. =r-..W- :! ':I'"C :::J 
=-=-~ u :_o.=--s: 
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Tennessee 

(II ern. (II pe:won .. ·ho ia .n:as:'~ in a n.ld ... ·1u6 is C:ire:"J,. nlate!! :.0 

a;':"icul:-.:rw \0 ~ a:l~Ir:1.ed b,. til. ,""v.:':Ior fro= a hr. o! :.':.rH 131 persons 
no~~.aLed by tile -;.n."\tueC ;L-::I 5:.:r .. ~ 

I:) T_ (2) pe:'aons .. ·bo an e=jll~ b,. a p:iYa\.l manQC"'-=i.." conce:':l 
"-:-.h UNri.ZlI:. in lCaJIa~.Cten' of aolid _an .. or Qa:a.-CO~ ::-.a\.lriab :.0 De 
ajlpoin~ a,. t,!I. ~o¥C':lor Cro::l • lilt at sUr (6) pcaons no:..i~tad b7 :he 
,e:n..... l\:,UII:!aI::\U"U Auoc:ia~oe: . 

(3) On. (1) pcaon .. ho ia a re~...ered .n;in..,. or r.olo;o.r. or ql:alm.d iand 
S\:. ..... ~or .-::h lcno .. ·ieci~1 at manare:nant oC solid ""'&AU or ha:a.-UOIa =a:..
nw Cro:n :.'l. raC".:I:,. of an ins-..i=tiOft of lU~nU' I.L~' to ~ a"poi:::ccI O:r 
:h. C'O"' •. :":or £.-0:::2 a list of COl::' 14) ;tc:SO~ t_ 12) at .. -ho::l siall oe nc::1i
~:.&:i 0,. tile Ooard at:-:u:.cu o!:..~. Univ.:"'Ii:y at,.:n ....... s,.·r..c::. anc: tile 
o::, .... :oro (2) of ... ·ho= s!u.ll be nO~\.Id b,. :ill baL""Ci or r.:e::.s oC ~e r...a:1 
=ive:si:y and co:.-:=ity col1.r. Gyl\.l..-:: 

I~) O:Ie (1) jI.:"'Ion ..-i:h Mowl.:s:'1 of :1.&na~e::s.ft: at solid .. -uta or hu
L-:iOIa =a:....-...als to De &j:jIoi::ccI 07 thl p"c.~ irII=. a lin at :.':.r" Il) 
jlc.-sons D~\.Id by:he ,e:nUSH ~Yiroc::l&:w Co::::cil :.0 :Ijlru.~: el)-
,",_-a-...:=&::.al i:lU."'CstI; . 

CS) One (1) jIc.-SOD cpr.d in :hI a-..si=us or =a::.arr.:lc: o! soUd "'-a.s:.u or 
b:z..-:O::s ::att:ials :.0 0. a~oi::.td ~y ::e P"C':Ior::a:: • !is: or:::" (3) 
jlc.-s=s :o-:-a* by :h. Na:.io:&1 Solid W&S".es lta.:a~CI&:: J.sso::a:.io::: 

Iii) 0:1. (1) j)C:'IOft :.0 0. &~..::.:.ad bT :hI rl!""c::=:'~::l • lis: oC =" (3) 
pe...-so:::s ~C:::-':ad 1:17 :he CDcty Sc..~:a •• ..ss:I~C:: 

Ci) 0::. (1) ~-s:: :.0 be a:=?=:-a: bT -::.. rove.'":::: === a. llr. o! =H (:s) 
j):--sc::s :-:_,:a:! by =e :-=USH ~=-:-al !.Aa;-.:e: 

(S) '!":::H ::n jle...-sc::s ~ b. ex 0$::0 =.=be...-s a.::: s::..!l ~ :..~. c:=i .. 
&:0:1 .... :! ::a cil~a..-==c.: or e=o::ic' c:l =::::.':y ce,·.io;:::c:: C' =.s 
Mt.:;=lH. :.'te co:-..::tiuicner ol'hul:h ana I:vi==.:t or !:is aeS:;=lH a..,d ~~ 
c.:::Ir oC :.'t. '.:Deu .... ...a:a jI!,A-i-r o!5ce 0:- !:is C:U!;=lH: 

19) !"::. a ... C".:1f or:hl Ci,",.sic: oC ,oii: W&S".e ::a.:::s.iCle::: or :.~e oe:-..1.-:
::l&:: o:-!:is cU:i=1" shall H:VI as:h. La-:'-·-al Str::t:&.;- o!~. :'1Ia..-:! = 
C&!l ~v. :0 Tlr.e at boa..-:! ::l"=;s. . 

(l!l) !!::I i'.'I"~ :oa ::0: 600.1 :0 &;:?Gi::: 0::1 Ol-~. " .... s::::s :-1=
:e::'::o == =:~:!!. tL-=:.s ofr.:~::'riS!::s (l!. :~!. :!~. :.;;. !~! • . :!.::- .~ i :! 
:.::.:.. s=St:-':::. :=t &;;:-:::::&:1 r=;:z-:-,~:~ ~ill r-::::: a :1-:: :;.,r. :.: :,:=.;. 
::..a.:'::::.s ~ === e:;-::a.! :: ::-:':::~t::' ~ :.~=i!- :-:;-~ ::::-_~:'::-...L 

~-:») :-.::.. ===:.~:"S Z.;?::::..t: :ty -::~ r::<;-e::-.::-L~ JI:,,\·~ :::;:-Y!.Z: ~I::.J c: 
~:i! :::.C- r.:::-·s:l L~ ~~:::.a:: ;:-:-::':1:" !:cr .... !~ .. o!:. ~ =: ~-r. &~~:::.: • 

. :::::1 J~a.~ ~ u :::':~.:-::!;::-:SC: a •. :.:!=..-al :::-.:uc::.:ve s:.u; J~~~ 
• ~! :--,:_.:~:!!:!s ~ oe !:.) =-.:..~ :-e;:"u--,,":q ,~;ii ~ I.;;:::::': 

:::- a ~-= c:oro :21 ~.u.-s. c:::e (11 :"''':::r.:: :t~ue::-..r_'Te .:.,-':' ~;;:=~:: 
::: a :c: cr =" :31 "='1%..'"1. :: •• _;sr=' .. I c~;.· .- .-----: :::.r:::
~o::s Q.!l be a;:. . ;:. == a = fI!:wv !.:l ~ ::. _ -:-i:M:-'~ C 
c~-==c:-~ :::a.-.s-.s ,:., ,~ be r:x::::-.a: == a := c: ~ :Si -:u.-s. =.. 
~'1'C-...l;' C:wa.r.a -'-'iC::':: ,.-,~:, ~:'.:-.. :;:: & a.-: ":::::: '.;) 
;:u.-s.:::t ~~U.-,....,.. ::::::::::s s:.1.; .... :. ~~ .. ~:.a::::- =. ;:. ~ J'a=.. ::: 
-=.:. :s;:-..c-..z.~ c- ==~:",a.:..:"J:J ,~!., ~ I.;:::::':': := =:= '4r r~~ 

t:1 ;..!i ~=u :: &~=:.a: ;t:s:-_-::.J ,:.," ~. ~.= :. .. ::. ::;~ &;;:==. a:--==--;:::- :; n:-.·. =. :'-':-:a: c: =. =s::r::~:; ~-::.. 
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Tennessee 

Ic!) 1, shall be :..~e c~-:y 0: :..~e iIoan! UI acia.,:. mac:ify. n~L .,r=\ul.ate 
af~r cue ftCl".iC'a and e:ia:n Niu anet n • .:la~ana ... -hu:n til. boa.-d cn::ss 
necaaa..,. far th. proper ac.'Ui:Us"_ ... uaD of:.!W pa:,,_ Priar UI p:'Ir.I\ulp:i:l;. 
aQa;I~n::. moci.ifyinc ar npealin:: Niu and n~a~o~ the iIo&.-c! shall con
QUe:.. ar caUM UI 0. coza.:uct.ecl. ;n:blic h.ari:lp Us _co.ion ther-"l:h. AU 
.uell a..'"t.II r.la:i .... UI ruiu anet n",iauCIDI ahaJl be ill accorCa-:c ...-:-.h L~' 
;mnisiana of cha.,ter' 5 aC Co.l ••• 

ee) :-;a:iC'a of &:Iy he&.'"inr &hall be ::iven not IUI:!a:l thl.-ty (30) ':a,-. !>eCa,. 
:..',. Galt of ",cit hta.'"in:: anc! &hall r..au :hI Gate. ti=e. a:l:! .,1&:. aC ht&'~:::. 
a.-.ci :he se:';t:t af thl hu.'"in,. Any pencn who cils:res UI 0. hu.-:! rela:i\'e UI 

solid ""Ute =-:-... :s at &'''1)" su= pc~1ic hear.nc shall ::iv, no:iC'a :"~U'IIof in 
... -ri:::\,;.a the baud an or befart the !:..-s:.au lit Cor~. hta.-i:;. Tne boa...-d is 
a~tha:i:ed UI Nt ruaonable ti::l. li::Uu Car:h. oral prul:l~:io:l of ~ • .., by 
&:IT ;te.-aGo at any such public huri::C. 

rn Wi:.hiD (1) ~IU' Dc:t Callawi:lc Jwy1. 1950. t:I. boa.-d W1J ,,",e" an 
:::iu a.n4 "~CIDI ~l:'tUlCaTI aCa;ltle! br :ht co::::iuio:llr ~ :0 
:.;. p:o\'UiCIDI of II 6o.31·1~ - 66031·107 J::ior UI ~-= a=enenc: by 
Oapta' E!9 of:hl rublic Acu of 1950 a:le! sbll =ak. IlIch :o:::uca:iCIDI ar 
&::lcc!::lm=a u :he ~-d cilC:ll ac\-is&!ll .. It shall also be l!Ie C=y oC~. 
boa..-d UI act u a boari or a~ u ;:'O'ioed ::a I 65-31-1:l. 

(el ':"'0. ~~ ~ hoi:! a: ius: Co= •• ) nr..!a: =.r.::;s la:h caicC&r 
yur at a ?Iace aDC =1 ;.a 0. ::xeli b: :he boa.-:!. Tnl boa.-d s::an also ::IHt a: 
~I rel;UU: or:h, c:---'S;a:u or r":1i: :.&!:h 0:' or:hl c~,--::u of:!11 
~oa.~ or C?= n:;1!est or=..-.. C~) =e:::cs or:!il :jo~ !iv, (SI =~-s 
--M-..::e a ~o:"''':' = a :;=:-.:: ::Zl" &:: !=;. ~~-::: &!l =~-s. :-~I 
~aa.-: s~ seje:': _ C~I--:.c === j-~ =e::!ts:s a:::a!ir. :-'.:1& ::;:a.-:=-= r.! 
r';,ii- !1&&l~ Call .. :"'::1 a!l :ICUSa..,. r..a.::;' it:: :!ie oo~ 

Chl Ia= =e:!Mr or :.~& boa..-I! 0"_;1:' ;&11 :.'" G · Ci:io ::Ie:!:Ic.-s. sl-..aU l>t 
e::::-.l,d to 0. ~i:! ::'I;y colla:s r!5o.001 far uo ':"r a=aliy -= :It:Issa.:-'.iy 
e:::?lll!eG i:l :.~e ciJ:::a.-re of o:!!Ca1 c:::ies. aad u:: =e:!tC' sl-..aU i>e c:::i-J,:! 
UI n:cive :hI &::0=: Gt:::s :-a.ai!::; -= CI".!It: :It.-us&.7 ~ .-:o:ai~ 
::s:-.::-ed .... hU. t:s~r,1! :: :hI ~a:-___ "'1C' or c,. o!!:~ '::-'::5 ... :c:: '" 

. &~--==e: :.,. :'~I ;':r:!. :.:: r.::: L.~U s:.an ~ :.'-:-.:,e: :: _=:-'-%::, 
W:;:::I =;::-ecsh'l r..a:a :2'·ll·r! • .:ia:io:J ... c_:.:!;Z~!: ~:::t =--' .. 
si=e: or =..r:::t c: a:"-'·'r.:a::a: c: a,..,".wo'_: :'y::: •• ::::IY .c::~ 

iil ~o =-=-"-1: G! :.;. ;,:=: I~"; ~-.:",:,~~ ::. -,;..'-: &::" :!::s::: G! a 
~~:: =1'= a :J.JI :: ,-== ::1 ====~-:r. =--:. = ::.7-;-1:: ~= 

• h.::;::'Isc:::L C' :,_ • ...:.:::. =. is !-i;~":' :: ::: ...:.::: :1 ::..u & ::'-r-: r.::r..z:
:al =-.-.;" :':':a:AC. !J =~v, r.ft.::.l :~=. =- ::=!. ; ::':.!:':'!. =- !.:~ • 
• ~ ::;0 ~ 5.). ::.. ===_ i :::':~ =- ::.:. ii :..;: :.:-L I !"'~3:'!: A:-.I 
!~!:. =-~ Ii :. :to] 

c:.-~'. ~_ ":",,.. Ml:l ...... Clneo&l 
~ iIec"i =u...: ~ ~ .... ...4: ~-:j. 
&a_C4C1a~JU~' 4-::i-::W._~ 
1"'-:5-:'::' 
~A. ":" ... :Ii! a.=.--=:c: ;: 

.. ~ .... ~ - ....... :...~ c:;:::s.c-
•. ;.a:!::.:" .. -= ~-ir_-. :.-: .. &:::.: ~ r.::
c::"'; "!,.. is:- £= -S:;a .f;- a:. ;.:a R;" .... 

==.: c! ~ :.:...-:. u::.:..:.:a. 
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Uec::iq~:i:r :"~ii..J",:a:HI. a:. 
...... J =-~ .,.,.,. .. .: ::a: ::. :lM &:oej. 

::ac: ~ =:. a.::~ •. C::c. ~= :. :.HI != 
:O::c:."=; ~ ..... 

5.::00: .. 5.---= llc!~ ":".::. _ • 
::.c: :I !'Wi~ ~ = J .. :;...~ • 

A:'::"'29! w..sc::a:. c;,:.~~:.a.. :.-•• , ... :. 
:-a:L-:. Q",:: !J..::: ::'~.!.!:' 

,) 
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c.;...::.;:~ <r.Ucra (or CO~~O:l - :-:c· :_·_''"Y co:.!c:"C:lCC .. ~:.:. 
..norrecl ""olaLOr.- "'-:lC: ~. c:;--·uio:u: ",.:, ::P'C: ~"u:i;&::o:~: &::1 
-:'II'~C::S d =-~ L-': :l?: be:~ :z...-:ied 0-'::' &::I! :.. .. ..a: ~IC"..:". ::lu.r.:.. ... 
~ :c: be:.:. :alte:! toO cc=i'iy ... ~::: j:r'OTisio:.s of:.!:::s i'&:'"- ~. :a1 WI.I. Q 

c:-::c: !:r c:::-K"..iC:l t.o ~. ns;lc::s;:,ie i'C--sa:. a.:.C =- cniar CAll 0. =~liecl 
r.~ wi=: ::ae =. ll=lt 1jICC!iec! ~ ::a. cmic'. S= cdc: a:wl 0. - • .:. a,. 
pc.-.::&I lC.."";cc cr. abll be ae: ~ n;Uta:.! c.a.il. b~..;a:io--s ::a4e Q 
a=-=..c::a wi:: t!:ia ae:::C:I ::a1 be ::&Ii. Oil Uc :::i:i&:i". or:!l.e =--.. 
A=c. r:;or :.0 the iar.:&.:la of 1:.1 o:::c or ~e ue::::-.io: o! 1:.1 o~ 
c:!c::c:sc: a:::o:. t:1e =_:"tC:lC'. Gr l:i.a Gui~ ... :a1 :.quer. ~e 
r-==a of &: alle,.d Tiola:=, o! ~ pa.-t &t • ::l"=, of :!Ie r..z!! of ::. 
C.T~ o! solid 'Wuo.a :.&:ate:c::: :,:, ,~o. :a~ ...::y c::!....-=c:: a:::C:I 
r.::=:::r.:,:, be :.U&: by::a. QC~:..-::c:::.1J..c:a 19=.:!:.. :!!S. I :.::; !S50 CAQ. 
SJ. c:.. 6~ f ~ 'r.CA.. I SS-;~::'J 

6S-31~113. Re'; .. "" oC con-ewoll order - Hcari.~: ~ Ap;JuL - fa) 
Utct;lC i:I ccun:ies ha,~ ;:»o;n:h:io:.s of DDt less ~ twO h\::I.:rc: w\:S&Z!d 
(:00.000) :!Gr =c:-e ~ ":'A"O I:=-.:...d Icvc:::y·fivI :.\o\:sand (2.3.000). =1 
i'C:SO: &p::r. u·:So= &:: o:,:u is issued =ay SIC\:. ... a ",;e- O!~. ncc.ssi~ 
{or or ru.so:a~lc:less of su:h oreer :,y tlli:Ir with the cc=issioner a ... ~:teD 
i'c:'::io:. .e::'::!, £cr.-.h :h. ~::ad rt&SG:I ror his o:,jcc-.io:s a."\:! aski:I; rc:
a hca.-mr ::! the =a::c: j::'-oh·e:! bc:·c:c ~. solid \nIte ~~u1 =::::01 =oa.~ 
.~..:Ir S'.:C or'liu s.~ll:le:O=1 :al &:'A t:o: r.:!lj.ct. :.0 n~~ :::lieu :..~e ;:~:SC:1 
0: J)L~c:'.s =.:! :hue Wll fiie s\:;h ;:c:.::iO:l i~~ a nta.-:.::;l:IC::I:e ~~c so!:: 
,,·u:c ~=sz.l c:::oll:loa.-;i :0 u::: .:..,,- =-~ (;!Ol ::jJ z::c::::c a:: rci 
o:::u !s sc.~·ed. 

(:I) A=y ?c:~ ",,!::Is ... :,·s :0: ::. c:-...s::--=:i= c!. c:- -:"'-f' !::. a.::r J::I!:::! 
wu-.a ;::ac'U::' !a::!.':y or C!s;:aul :z.::J::r cr. sita a."'t :isz;:;=:I\·el! by:..::. 
C=-;'~O:IC:. :ay se--=-- a :ITi~'" a£2. c==-;'VO:Ic:·s::U~ l:Iy flli:: 
~..l:I. ~I c:::.!ssiC:lC: a "':~":: ;::::::= .. -:_, :o:-..l:I. :::. ~-.:s z.::I! :t&.ST-S 

:= !:is ol:lje::.:=s :0 ::. =-'"i==r·s en ........ -al. z::: ZSi--; ::: a ~u.."'::f 
=c·cr.e :::. sall:! wu-.a ~I&l =--:1 ~~ A:.y ::sa ..... ~. al IT. s::: ;:!z:s 
,:',~l ~.-. ~-,i c.:::: r-=$I::= :-e'ritw=ie.u r.:: pC:::::::- a :u..-':i 
:s:=e ='t s:::: ~! ~J:z1 ==--=-:! ~:~ ~ :1!: =:r !.1~ ~ =--:; ::;~1 
e.z:s z..'=:c :::::~ :: ::SI.;;:-:-:c ~ !!.~&~ :::-~:su c:: :-e~!~ ... !.~~a.l ::
~~ r.:--:!:": :: ===~::~. =:;:::J :: :t;-':':1:::.s I;t~.:!!: =: :"~, ==. 
:.:.u:=s: -::-:-..: ~:.:= :=.s ;!.-s::.s r'::=':::::.:!;!.:.::.s ::.sz.;:!U- .-:.. .. ~~ :::..C
--.s::n~ 
:-c-' ~- :~;~.c:. ·:..s ---',,:-- ,:..,rt :z:I -== ~. r:- &---- c: -'z:s ::--.- :-..=:-=- ::--- ~.--a :~. =-s""::': --. -.:.~.: :.~::.. :. ~;:--::; -- -~--- -- .- --.- - - -- -... - :-... _ .. -.... --: --..,--
:)-:''-;: ='ci ~.:..:- !-.~.~, i~}:z~ z..~ ~J' %.."'t s::--.:~ -==:;:":1 
~:=::. ~ r;.----,; r-=:~ .-, =r.:' z.,..-;:u! :.: ::. :-:.z..-: u =:;~ ::::1 
c! '::n==:-:zl ,,,.:c :C::1!'"c ~ .~. ~ a; r.:.:" -.-: • .:. -~ :~ !!&-
c:·'t-:':'~~---:" -.... -.c~«-:-·--·-::::-.;s:--';.·--~7-::::.::·· - :i .. -.--- -: -------- ... - --_... .--.~p:--- . 
• :... ~- s=a!! -.:::,- .:... :':t.:l-t c·:,,« _:,.:_- -. a::: - .:... - '7-3 
-i.li ,,;;;::r.,-::~--:: .... :; -_ .-::, ___ :.::.:. II -;:,.-;~:~~ _ - . ... - . -~ - - - -_ .... ,: --:-- :: -_ .. -.... 
:.:-~:c..; z::: I :=-S:-:~: t!.:1 %;;'-::-:L =::. ===':U::='C":: l. .:~ '::1r.t 
r:;uer :.-:":y = ~:u! ~::.;!::;.::' L":t J:".:' :. "-,1.1:::::: r..::~=:a 
:-~-::.!-=- :.,: &:7 ,.:-;-;~-=-=-~ :::..-:' =--:;r-::::- :-.:.1:' 3':-·-·r::""'-!~. =
::: C" ~;:7. 
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i., UilOD r,"iOlt II! a "Tl~rn petl~on as pro,·iciK in ,:.:~~io:!. lal and Ibl 
or ~'lis H:-.ion. ~ ... co:::r:uuionrr shall ro:-.h .. ;:h d.lh·"r the petition and all 
l)apc:'J r.la:1n, to the C&H UI :he chalr::-~n of the solid "·:St. cis;l<lul con:rol 
board .. ·ho .:all Ulertlll)On Ii.tennin. the tim. and puce for a heL'"l1l6: before 
tite board. The chairman shall ~Y' the commiuioner anc! ;»eti:ionr. thirt,.130' 
cin,' ,,'Titlen notice o(:he :ime and pace ofthe heari:!,.:lnd sum h •• ri." ailall 
be held not attr thaa fisty 1601 clars from receipt ofth. wrin.:I petition by the 
co=Wionr.: proviciCl!. hO ... ·eTu. that upon requ.st of :h. pe:l:ioner or upon 
~'l. a~m.nt II! 1..'l. petition.:,. such hearin, oay be heid not later :.'lan on. 
h1:.,cir.d twent)·ll::lJ cays rroo rece:;lt or th .... Ti:un pe:1tion by the co::1mit-
.ioner. At such heari:!r befo:. tite JOlid .... u:. dispoul co:l:.-o1 board. :h. 
co::1."ftiuioner. 1..'1. l)':1~oner. and any o:her intera!ed ;I&rt1 =ay a;lptar in 
pe:'SOl1. and by couns.1 ;lresent ... ;tn.ues. and su!=Ut .vicie:CL Th. cnai.-:naa 
shall have th. po ... ·.r UI a::::lin!ster oaths and wu •• u~oc:lu in bcia!! or the 
cieilL-.:ncnt or at the request of the PC~~ODe:. 

cn 0:1 :h. basi. of~ •• ,idcnct. proCuced at :.'1. hCL-i::;. :!I. boa.-d shall 
::sak. tlrsdin;S L"\d c:.er sucll ora." u ill iu opU:io: will b.n !:=-.he: ~. 
jl1:."';lOMS ot :his ill.'" Z:lI! Call ~\" wri:m no:!ee of wc!I cir.isio:a an:! 0::: ..... 
~ :h. pa::!u alr.a.e:!. Th. oraer iSR.d under tlUs s\:~IIC".i= s!:all be isr~ed 
:10 latar U&a thl.-:y 130) crs iollo....mr ~. dOlt of:!l. hu.~. 

!r) r~. eaDcery CO''::: of Oaril!so:l C=:y s!Wl hI" .x:!:asiv. o:i;i.~ 
F.a::::io: or z.!1 fm.W r:=et:ili:~ ir:.s:i::z:ad =er "It. &:::hari;y &:II! iJfO\i
sion.s or:::s iI&:,,- A;I;lI&I. ::0::1 orae. ... i..,c! cieena ot :."1. c:.c:t!7 en::: cd 
;:::xeeCi:1;S =:0\:,= =:u :h. j):'O'is!on.s of:.!:is .,U: I!:1U li. UI :."1. :::;::=. 
CO'..::: ciL?i:a :h. ~:: :=a: =:\~\.~.ec! cr~u:io:J or ~ ::ay ~. i::\"Oh'ec! 
::L~ 

i::l) .!Io.:Iy ~ ::lay:!!. W::.'1 ~. =-j"'o:e: a r.i=e: =ilizi::: a~ 
&:! jI"-SO: alU.l:lr r.ojz-:-r cr ~.sio-... c!:::s j:&:"_ tz:ieu :::. =--;,. 
Ii..-:t:' :11.t.-::'::U :=.&: r.::.~ =-1·:-· !s ':clir:itcn:s a: !:ivoio::s.!le 0: i:.s!:all 
:::.:.r..!21.t.ly se.-vt ~ =';7 ct i: .~o: :he p.. ... o: or !tL-SO-..s :a::ed ~~ 
r:=;rJr Q\'es::.&:1 :!l' ul • .,a=::J:1S =::ai:ed :!l .. ...:::. a::: s::.n :r-7 =. 
all.re:i ri::!a:= g;-W':;"': I:::c:. if cr.:a 0: ~ will:aka.!: ~ ::SU, he c::' i: 
C&ll :w..:.) =e =:;:!,:·z-: o::.:.s o~::s a:-':c c::' cr..e:-:·z-::= r.-..::: =.~ . 
{9~) :ars :. _ ~. ~:e C.-!::s r::' ::s !"I~~_ :! =_ «.~a: c:::;:,._- !! !i-~t:' 
~I ==r" ,,:-,-: :: -::! ~:ti!:' ~.::.:.:: :tll,,'"u =.z:::t :--_·,t:=!:'·s J.:::::z. 
::- :r.c-:-r:: a :: ...::! : I ='%:!!~-1:~ e:- ::~ S!'-':I. ~. :1: 1~u.! = =: :::.-:' == J. :.!!-~ •• ::::: &H!~ =:.r. =~ ::1:t r.=::::,:=:: ~=. :zrs 3....~r. 
:"!:~l"'. t!'=! :::::l.== J!:-:~::=" =--;·C::.c. !!~! ---:":::t:':~ 
::) ~. ::e a:-::-: rea:..: :.: :a ==--=:1::::" ~t =;:!,~.-- ::.lr :a.i:t :.: 

··1;::W ~ ~e :--.z..~ .. :-==. :::::...: ;Z~I':·7S .:._ ~t -::::1 a: ~=:::I =
;:-T~1--l::crn"I =-:U:u.s::. :=~ ...... :: r-=!%i.~ T:! :~-=c:: s:an = 
~. '=;z:s:::. u.::r.a ::::;:e"'t-::: ~~-=i=::-"':- =-':':-'::-:tJ
=ts-o-· O:~ ,..::J.:=' _=.Hl == ~ ,.-=rd. a! ':"u~::s =;.:.- :A:I 
!:-3. =- ::~ I!:!: !:.. L;':;' S-l. =. .;a:. f !!:!r.!... =- !~. I .-: :.i:O ~ 
S-!. ::. E:.! !; !.C_:' ! ';':~:.!:.!.=J:':ll.. =- U4'.: ~ 

,t..:-=--c:a.. :-~. :,!! s::c::c:: :.:r .. ~ -= ::.&.~ a:.: -= ::.:..-:-.- .. ~C"'tt"C" =i:r' 
L-;:u:" = ~~. U H:!::-'~;: :,. =--== ~:=c 
a:::: t:: a:: ':- a:.: ::. :.ir":·C' 2a.~ --= 
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U-31-1J.(' Criminal ~n.lLi"- - Any penon .. ·i1\rully ,;olatinc: any or 
t~~ j:lro'-uion~ oC~is pan.. or railinc:. n~c:IKtlnc: or ,..r.,.inc: II' tnftlill~· " ·Ith any 
or:;,,:- or th~ co:::ftlUlsioner or board la .. ;ully i ... ued ah.1l .... ;uilty or a ftli..ol
ftlcanor and cpon COft,·ic-.ion. shall be Ii;ablc to • fin.. 0( n,,\ I,," :han !ift,.
oolla:-s I~O.OOI nor more :han twenty-Ii ... huncired dollars 1S!.5001 Cor •• ch 
'·iola:io:t •• ;:.;in!h~ ciia:ntion oCtile C'Oun.. and cac.', cia)' o( co:tunu~d ,;ob:ion 
shall co:tlti:ute a upu"e olT~r.se.IAc-.s :~9. ch. :95 •• 1": 1575. c:h. 10!!. t 5: 
:!!SO (AC:j. 5.1. c:h. 6G2. t 5: T.C,A.. i .53-:314.) 

c:.u....... Ref .... "ce&. '·.h4"~ of ..... .... LU...,. .......... · ............... "c •• """'AU'alt .. -.,- .. ___ w,," _"- r. ....... 
,_ .r __ .. I .. lIu,- .......... 1 
A.U'-Uml. 

68-31·USO InjlUlet.ionl restraitdnc: ~ol.t.ion .. -In aci~:'.iCl:l tit th~ pc. ... 
• I-.iu herein j:I:"Oncied :.;. =::::1iuionu 1:\a1 C&l:H !h. e:U'orc:e.-:se:tt or &''"11 

oraus. :-.:iu O!' n;da:io~ iuued by h!m or cmiers isr~.d by ~e boarc: tit ~ 
0-':: :.;. ~-isi~ or this ill:': :" i::r':w-.i~ i.,aJ i'roc:Han;s tit enjoin ~. 
noia:ion or ~e j:!'O\"isio::s ot:hls j:I&!'"_ &."\d-:.'Ie onie.-s. :-.:iu 0:- ";,,~ia:ic::s oC 
:.~~ =:::::issio::u 0:' a:-cie:-s or !he bo&.-d in a:ty c:al:.-T. orc:a~peu:::J::.. ..... ;:::io::. 
c: s-.::.; c:-:::::zy ~.::: a :.::tPO:"L: 0:- ?e.-::an~::t !:Ij::nc::iCl:l :-U"_"'2i:::::. :.;e 
~:~:i::1 ~cect. To":. ::s::::: z::=:"!' ;::::~ !:: .. -:'as. r.:.-:S::::-.ic: a ~:.=::t 
of ~ ;:r: a::-.:.-s C!' :.~: a:....-::ey .::c;J ot :.;. s-.. ~. L:"~ :.--... .::-::e c:! 
;::-:.::::a s-.::: r.::s .... i1c ::e:us±!y :.;e:-e:oT ~u W.!l S!2OW: br :';:51 !le:'Ci:l 
cio-':.I! Y.i:':~. ?OwV' o"i:l\·u::.:l:i~ !_'oc.s ::=..9. =. !!55. f :'S: !S~S. ='lC9. 
I c; "4.C-:'" I !3";~:S.J 

t.a .. am~ :--.:M :'c::tet.tw ~ s,· .. 
:&: - ~..ac:.. , :..:.::. !:. ::. !.. :."... .• ':':. 

CoaIl&tr..! Aae:ftce&. ?.::= __ ..:. 
::-e!:=:::.L~ ::.ar.:a,~ &:n=:-.d'II :a ~ 
c:::':'W::' ~ :..::::. cr. .. c: ,.Ii:-.:::; r:a:::ca. 
"I A..:..:..l: ;:zJ. . 

o~::.:.:!.. ?~a==z=el ~O:~S - Ce:::":l:-..s o~ c:'!:;:l:ic:. - : J) .:.. 

;1.-:::--:'::: :::: :' t~~~::': :.1l= :: II:::::::!! l!:.z.: ~ :;t: -=-::::' ~! =. 
-;,r::c. ;l: . .z.::t :: ':!:! r-1:! ::- -: ::':!JJ.H 1:: ,~.!: =-=- Ut:-:.!': :. .. ::'t 

.. :;L~-:-"c: & ~! .. -:-:..~ :'!..:-: .... .. :.:.: a. ",a ~_ .. L:! r-=~ ~!!: is %.~t:' : •. ~~ 
- ·11:-- c- --co- a----::&- -. = U ro··- r.--"- c- ..• e::,s-- '- -:I 
~'--" ... =-:--!t r.;::I-:··"::-:= -:: -..---:::--."::: -. ~:.:.~ ;~:. 
--~ - - .. - -~-- ....... --~ -:'"-.. - -." .- ---:-....... -:tr--..a=:. !:':.<:a: ==u =ur-..-::- :::~ C" :St-:a::: •• :::t.-a.! G::!;"%::'-= 
===-..a!.C"~-z:a;':::'''';'':'':' __ , .. ,. =_,_:z.:a~-':~l:.svt~!u.c: 
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an -A - ratan5= ~. M •• od~" .. nd Dr !'\:.;ancillrc 4nd P,,,,", ratan: _n·IC?I ... -;~h lilt' 
trY.,.lIAr ol Ow Jtat. IICT "nn ... _ In h~" of a corporal. ~1Irt"y. 'nt' tr"allUrwr 
.h&lII'ftYI"~ and hold th~ cit'JICII'ltI in tM nam. oCth. " ... "(T.nn~_. In 
1:"\Ist.. Cft!' Iht' PII~ for "'hlch thor ciorPCl!'II .. m4cior •• nd "hall al all tarn- bt' 
r".ponaibl. (Dr 1M "",Indy and ..af""t't'pin5: oC th. d ........ III1. Th" opt'ra,or 
r:sakin5= the ciepolit shall be "r.;itlor«! Crom lime to ume '" ci .. mand and r~i .... 
Crom the ueUIlAT. on the "Tllten Dreier DC th. commiMioner. the "'hol~ Dr anr 
ponion DC any HC\Inti~ 110 ciepoaned l:;IOn cieposninc .. .-jth him. In liell ~heft'or. 
other nec:o;iAble HcunUes DC the dun. heAin .peciCif'd ha';:1~ a ma:Kel 
,·alu .. atl"uI e(!ualto th •• lIm DC the bond. and also to cir.:land anci re:cI\"er th~ 
int"".t income (rom th" ,orcuri\iu U th" lAm. becomes d"e and ;!.~·aDje. 7"n. 
~.au tna.unr. at the requ"n olth. operator. shall con\·.n til. ",C",::1:i •• into 
!'lIch other ne;oliabl ••• ",ri:iel oCth. cl:uo __ herein Ij)lrCiCif'd u:::ay be cui~. 
naled by to;e operator. no_".,.. anr openuar ha\in; ollU".JI:lIll:.~ CO:PGr:l1I 

Do:la ...-r.h at luA an -A - ra;in~ by Moociys aru!tor S~nduI! a:lei PIIO:S ra;ir.;: 
H:Tice. tna1 ue=te its own bond U IIIAI1. 

Ib) Th. bond or cub aeposit or :-.arkeable "alue or the HC".:ritie .. ,,-hie.; 
r.an be conditioned upon the prD?a" operation and dOllure oC the A~red 
solid ,,·an. cir,xtsal opera;ioft shall be not Ius t.~ lI:Ie thousand colla. ... 
ISI.DOOI Cor uch u:i::-.a'ed a:oe or !'-ac-.ion thereof a!iK".ed br the ope:-a;io:1. 
Liai:lillt1 U:lccr t.;e i:Io:ld .. ~ be CO:It::.uOUf ::::;il the ojM:a:IO:l is ;r."O?Criy 
d=sec! &:If l:tele!. 

Ic) A =ici;laiity 0:- ==!y ::2,.. i:1 lieu oC a .,e:ior::lanC'l be:!c or eql:iv. 
a:c::::.s: t::' u:-.=::.i=s.. ue:-.:-.e a ~:: o! o:'li;a:ill:l c:"'_; ~I :::--;,r.:::==-. 
~= ...=;t.-a:: oC o:li;a:.io:: ,,;n be a =:"-:::~= a..,H:lI:1t 11:1 :.;. =11:::=;:&i~:!, 0:

cr-=:r. allo-ir.r ~e co::-;ssio:ll:" 0:- his cui;::" to coli.:: :lot iess :!:an on. 
~Ol:S&ftd aona. ... (51.000) io:- la:h u:i::a\G ar::-e or !:adc:! t.;e.-eoi ~Te:;ri 
~ ~. ~uJ ~;io:1 !:::= a::y ==:s :a=r ::s:r~.,e: 0:- to l:It :a::,t:! === :!Ie .-.att to t.;e =ict'..al.":y or CO'.::::y 0:1 afr.:.-. oi t.'e ===;:&1::,. 0:

=--,. to ~e:a:e or :0 den tne re;-'.r.~ ~ ...-ut. ~sal ~-a:iC:l 
~-k.-. r-!!. &::la::: of:';. ==:.-a: c! c:~;s::= s!:.a!l ~ se :-r =~ :---: .. 
Ii:!:. -::-::e ==c: J::.ai! :.! ::le: v.-:-': ::. =--:,,;::1:" ~ !!:r.:! c: a.:!==
ir:"a:= OZO:::1 C1!l a.:: :: ~ ~!..-::.s r.i :!:! =:.-&:: =: ==-.:~ == :!:! --;,,.:-.- -.- -"'!;. ~.1.!-:,. -- !%:!--.- ~ -.:"2.~ c: :.: .::1. ·~t :!J--.s&l =.----.~.: -::::-I:--:~.-:':------'!t: 1&' -c:~.: ~:-=. - - ~-
-~--- .... - --- .." -- .. ~-.. -. - _.- ..,-.:.~-. 

t:) :-.:11 &.:.:=: c:-:.=. =::: c:' :-':'::"a::! ~¢..-:s ,:., .. :1 ==&111: :: 
• ::=I.UC := ~I &::--: 0::=: -:"'-.1 :: ::. a=U;1 ::-:1:": : .. ~ ~;" .... . ~==- U IC c::: :: i ;;..~.!~.;. ~ z:;: :: =. :.;;:"-'::1::.1 :: ~ ;L-: :

.-:! .. a::: '-'i"~"-' &:.::-..: .. _I ,- ::=:'-.0 = ::. =1:'1 ::.::1 ::--'" 
S:=I:' :aT, == bet: =!i': -c::: -.r:-':: ::.:.::. !:::..':I u: ~::I =--'" 
s!c:.t::' C":"::S;;z:-_ :=..-_.,,.: --~::..e & =--=-, =~ -:;--, 
-= :. ~.: _:>' __ -:::.. ~. = ~C"t === :1':'101.-::. ::._ ~ ,,..:-::" 
.:..!~ =c- r..r;:~= ::.-:;:z:.-t::::. =:::. ==~ = =c- ,:",'" ~ :"z-.:.: = 
::t :;'C'%:=:: ._~i __ ::- J~r.:.: :r-=-=.~ -J~ &:=tUt::.:i =_ ~L-T-c.: 
&=tSI c...-= =::.. &;::'''-7'':= ='-li"~=-::'. :..-:~ =:=~' .. --. 
::- c-:.r:! r .... -;:c.s:= .-, ~. r;~=-7:: ~~ :-u;-.:--I =. ~-==!:.11 ~.: ':.:) 
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to!':\;llr .. ,th :hi .. """ or th .. r .. ~."a:lnn" tar n~cir:>o n(:ht' ~m,"' .. on .. r, If tn .. 
o~rator n... not r~acht'<! iOn a:=r_m~nt "'lin tnt' CfI!':\:nl~~lonn or ha, not 
co:nplif"d .. ,:h th .. n"q\liAmornu .... t (Ol"'.n In thor nn"" of noncnmpiaa:l« or 
o:licr oC '\I'~nf'on orr:hin tI~ lIm.u W'l :hen in. til .. r"'I~trat>on m.~' ~ 
,..,'OkPd ~ onicr o( tht' com:ni,luont'r and :h .. porrior::l&n" Done! anall :horn c.. 
Con~lted \G tht' CO::lI:I;.,inncr, When a bond i, (on .. itt'<! p\I:II\lant to tnt' pron
.iOnf of this pa:-_ thor commiuionorr .hall 'IVor notin to th. a:tor':lt'~' j:r.te:-al 
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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) t . and 1200-3-11-
.02(6). 

\ 

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

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

(a> "Active waste disposal site" means any disposal aite other than an 
inactive site. 

(b) "Adequately wet" means sufficiently mix or penetrate with liquid to 
prevent the release of particulates# If visible emissions are observed 
coming from asbestoll-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 8erpentinite (chrysotile), 
riebeckite (crocidolite), 'cummingtonite-grunerite, anthophyllite, and 
actinolite-tremolite. 
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Cd) -Asbestos-containing material" (ACM) means asbestos or any asbestos 
containing material, which contains more than 1 percent asbestos as 
determined using Polarized Light Microscopy according to the method 
specified in Appendix A, Subpart F, 40 CFR, Part 763, Section 1, 
Polarized Light Microscopy, as contained in the 7-1-91 Edition of the 
CFR. 

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

(f) -Asbestos mill" means any facility engaged in converting, or in any 
intermediate step in converting, ~sbestos ore into commercial asbe~tos. 
Outside storage of asbestos material is not considered a part of the 
asbestos mill. 

(g) "Asbestos tailings" means any solid waste that contains asbestos and is 
a product- of asbestos mining or milling operations. 

(h) "Asbestos waste from control devices" means any waste material that 
contains asbestos and is collected by a pollution control device. 

(i) "Category I nonfriable ACM" means asbestos-containing packings, gaskets. 
resilien~ floor covering, and asphalt roofing products, containing more 
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 CFR. 

(j) ·Category II nonfriable ACM" means any material, excluding Category I 
nonfriable ACM, containing more than 1 percent asbestos, a8 determined 
using polarized light microscopy according to the methods specified in 
Appendix A, Subpart F, 40 CFR Part 763, section 1 : Polarized Light 
Microscopy, as contained in the 7-1-91 Edition of the CFR, that, when 
dry. cannot be crumbled, pulverized, or reduced to powder by hand 
pressure. 

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

(1, "Cutting" means to penetrate with ~ ~harp-edged instrument and includes 
sawing but does not include shearing. slicing, or punching. 

) 

) 
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(m) "Demolition" means the wrecking or taking out of any load-supporting 
structural member of a facility together with any related handling 
operations or the intentional burning of any facility. 

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

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

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

\ 
(q) -Facrlity component .. means any part of a facility including equipment. 

(r) "Friable a~bestos material" means any materia~ containing more than 1 
percent asbestos as Q~termined using the method specified in Appendix A, 
Subpart F, 40 CFR Part 763, section 1, Polarized Light Microscopy, as 
contained in the 7-1-91 Edition of the CFR, that, when dry, can be 
crumbled, pulverized, or reduced to powder by hand pressure. If the 
asbestos content is less than 10 percent as determined · by a method other 
than point counting by polarized light microscopy (PLK) t verify the 
asbestos content by point ·counting using PLM. 

(8) "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 glove. used 
for the handling of asbestbs-containing materials. Properly installed 
and used, glove bags provide a· small work area enclosure typically us~d 
for small-scale asbestos stripping operations. Information on glove-bag 
installation, equipment and supplies, and work practices is contained in 
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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. 

(z) 

It also means dust-tight. 

-Malfunction" means any sudden and unavoidable failure of air pollution 
control equipment or process equipment or of a process to operate in a 
normal or usual manner so that emissions of asbestos are increased. I 

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'cturiJ}.g" means the combining of commercial asbestos--or, .in the 
case of woven friction products, the combining of textiles containing 
commercial asbestos--with any other material (S), including commercial 
asbestos,'· and the processing of this 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. ' 

(CC) -Nonfriable asbestos material" means any material containing more than 1 
percent asbestos by area as determined by the method spec if ied in 
Appendix A, Subpart F, 40 CFR Part 763 section 1, Polarized Light 
Microscopy, as contained in the 7-1-91 Edition of the CFR, that, when 
dry, .cannot be crumbled" pulverized, or reduced to powd~r by hand 
pressure. 

) . 

) 
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(dd) "Nonscheduled renovation ··operatibn" means a renovation operation 
necessitated by the routine failure of equipment, which i8 expected to 
occur within a given period based on past operating experience, but for 
which an exact date cannot be predicted • 

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

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

(gg) "Particulate asbestos material" means f inely 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 RACM 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) "Regulate·d asbestos containing matffrial (RACM)" means (a) Friable 
asbestos material, (b) Catagory I nonfriable ACM that has become 
friable, (c) Catagory I nonfriable ACM that will be or has been 
subjected to sanding, grinding, cutting, or abrading, or (d) Catagory II 
nonfriable ACM that has a high prohability of becoming or has become 
crumbled, pulverized, or reduced to powder by the forces expected to act. 
on the material in the course of the demolition or renovation operations 
regul;lte'ct by this subpart. 

(jj) -Remove" means to take out RACM or fpcility 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 RACH from a 
facility component. Operations in which load-llupporting 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 u8ing polarized 
light microscopy according to the method .pecified in Appendix A, 
Subpart F, 40 CFR Part 763, section 1, Polarized Light Microscopy, as 
contained in the 7-1-91 Edi~ion of the CFR. 

(mm) -Roadways" means surfaces on · which vehicles travel. This term includes 
public and private highways, roads, streets I 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, such 
as beams and load supporting walls; or any nonload supporting member, 
such as ceilings and nonload-supporting·walls. 

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

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

err) "Waste shipment record" means the shipping document, required t'o b~ 

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

(ss) "Working day" means Konday through Friday and includes holi~ays that 
fall on a·ny of the days Konday 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 
fugifive 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 asbe&:tos mill shall meet the following 
requirements: 

(i) Monitor each potential source of asbestos emissions from any part 
of the mill facility, including air cleaning devices, 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 ~nce 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 basis according to this subpart, submit to 
the Technical Secretary, and revise aa necessary, a \.tritten 
maintenance plan to include, at a minimum, the followings 

(I) Maintenance schedule. 

(II) Recordkeeping plan. 

(ii1) 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: 

eI) Date and time of each in&pection. 

(II) Presence or absence -of visible emissions. 

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

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

(V)· Brief description of co::rective actions taken, including 
date and time. 

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

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

,required under this section. 

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

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

Quarterly reports shall be postmarked by the 30th day following the end 
of the calendar quarter. 

1200-3-11-.02(2) (b) Standard for roadways. 

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

1 It is a temporary roadway on an area of asbestos ore deposits (a.sbestos 
mine) ~ or 
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2 It is a temporary roadway at an active asbestos mill site and is 
encapsulated with a resinous or bituminous binder. The encapsulated 
road surface must be maintained at a minimum frequency of once Per year 
to prevent dust emissions; or 

3 It is encapsulated in asphalt concrete meeting the 
contained in Section 401 of Standard Specifications for 
Roads and Bridges on Federal Highway Projects, FP-8S, 
equivalent. 

specifications 
Construction of 
1985, or their 

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, 
sealants. 

coatings, caulks, adhesives, 

(viii) The manufacture of plastics and rubber materials. 

and 

(ix) The manufacture of chlorine utilizing asbestos diaphragm 
technology. 

(x) The manufacture of shotgun shell wads. 

(xi) The manufacture of asphalt concrete. 

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

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

(ii) Use the methods specified by 1200-3-11-.02(3) to clean emissions 
f~om these operations containing particulate asbestos mater ial 
before they escape to, or are vented to, the outside air. 

) 

) 
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(iii) Monitor each potential source of asbestos emissions from any part 
of the manufacturing facility, including air cleaning ~evices, 
process equipment, and buildings housing material proces~ing and 
handling equipment, at least once each day during dayligqt hours 
for visible emissions to the outside air during periods of 
operation. The monitoring shall be by visual observation of at 
least 15 seconds duration per source of emissions. 

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

(I) Maintenance schedule. 

(II) Recordkeeping plan. 

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

(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 o£ operation for each control device. 

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

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

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

1 Applicability. To determine which requirements of parts 1, 2, and 3 of 
this subparagraph apply to the owner or 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 
ACH. The requirements of parts 2 and 3 of this subparagraph apply to 
each owner or operator of a demolition or renovation activity, including 
the removal of RACH 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 RACH is 

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

(II) At least 1 cubic metp.r (35 cubic feet) of facility 
components where the length or area could not be measured 
previously. 

(ii) In a facility being demolished, only the notification requirements 
of .subparts' 2(i), (ii), (iii)(I) and (IV), and (iv)(I) through 

, (VII) and (iv) (IX) and (XVI) of this lIubparagraph apply, if the 
amount of RACH is 

(I) '. Less than 80 linear meters (260 linear feet) on pipes and' 
less than IS 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, issued because the facility is 
structurally unsound and in danger of imminent collapse, only the 
requirements of subparts 2(i), 2(ii),2(iii)(III), 2'(i.v) (except 
2(iv)(VIII», 2(v), and 3(iv) through 3(ix) of this subparagraph 
apply. 

(iv) In a facility being renovated, including 
n6nscheduled renovation operation, all the 

any individual 
requirements of 
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(iii) Monitor each potential ~ource of asbestos emi~sions trom any part 
of the manufacturing facility, including air cleaning c!ev ices, 
process equipment, and buildings housing material proces~ing and 
handling equipment, at least once each day during dayligqt hours 
tor visible emissions to the outside air during periods of 
operation. The monitoring shall be by visual observation of at 
least IS seconds duration per source of emissions. 

(iv) Inspect each air cleaning device at least once each week for 
proper operation and for changes that signal the potential for 
malfunctions, including, to the maximum extent possible without 
dismantling other than opening the device, the presence of tears, 
holes, and abrasions in fllter bags and tor 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 ~chedule. 

(II) Recordkeeping plan. 

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

(I) Date and time of each inspection. 

(II) Presence or absence of visible emissions. 

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

tears, holes, and abrasions. 

(IV) Presence of dust deposits on clean aide of fabric filtera. 

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

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

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

(vii) Retain a copy of all monitoring and inspection records for at 
least 2 years. 
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(viii) Submit quarterly a copy of the visible emission monitoring records 
to the Technical Secretary if viaible emiaaiona 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 0l>erator of a demolition or 
renovation activity and prior to the commencement of the demolition or 
renovation, thoroughly inspect the affected facility or part of the 
facility where the demolition or renovation operation will occur for the 
presence of asbestos, including Category I and Category II nonfriable 
ACM. The requirements of parts 2 and 3 of this subparagraph apply to 
each owner or operator of a demolition or renovation activity, including 
the removal ~f RACM as follows: 

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

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

(II) At least 1 cubic metf'r (35 cubic feet) of facility 
components where the length or area could not be measured 
previously. 

(ii) In a facility being demolished, only the notification requirements 
of .subpat:ts· 2(i), (ii), (iii)(I) and (IV), and (iv)(I) through 

_ (VII) and (iv) (IX) and (XVI) of this lIubparagraph apply, if the 
amount of RACM is 

(I) . . Less than 80 linear meters (260 linear feet) on pipes and· 
less than IS "square meters (160 square teet) on other 
facility componentll, and 

(II) Less than one cubic meter (35 cubic teet) of f"acility 
components where the length or area could not be measured 
previously, or there i8 no asbestos. 

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

(iv) In a facility being renovated, including 
nonscheduled renovation operation, all the 

any indiyidual 
requirements of 

i 
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parts 2 and 3 of this subpara.graph apply if the combined amount of 
RACM stripped, removed, dislodged, cut, drilled, or similarly 
disturbed is 

(I) At least 80 linear meters (260 linear feet) on pipes or at 
'least 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, pred.$.ct the combined 
additive amount of RACM to be removed or stripped during a 
calendar year of ~anuary 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 aabestos st.ripping or 
removal work 'or any other activity begins (Bu.ch as aite 
preparation that would bre~k up, dislodge or similarly 
disturb asbestos material), if the operation is described in 
subparts l(i) ~nd (iv) (except l(iv)(III) and l(iv)(IV» of 
this subparagraph. If the operation i. as described in 
subpart l(ii) of this su~paragraph, notific~~ion is required 
10 working days before ·damolition begins. 
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(II) At least 10 working days before the end of the calendar year 
preceding the year for which notice is: being given for 
renovations described in item l(iv)(III) of this 
subparagraph. 

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

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

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

A Notify Technical secretary of the new start 
by telephone as soon as possible before 
original start date, and 

date 
the 

B Provide Technical Secretary a written notice of 
the new start date as soon as possible before, 
and no later than, the original start date. 
Delivery of the updated notice by U.S. Postal 
Service, commercial delivery service, or hand 
delivery is acceptable. 

II When the asbestos stripping or removal operation or 
demolition operation covered by this subparagraph will 
begin on a date earlier than the original .tart 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 s:ubpart l(ii) of this 
subparagraph, provide the Technical Secretary 
with written notice of a new start date at least 
10 working days · before . commencement of 
demolition. Delivery of updated notice by U.s. 
Postal Service, commercial delivery service, or 
hand delivery is acceptable. 

) 
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III In no event shall an operation covered by this 
subparagraph begin on a date other than the date 
contained in the written notice of the new start date. 

jiv} Include the following in the notice: 

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

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

(III) Type of operation: demolition or renovation. 

(IV) I 'ndicate whether or not asbestos is present in the building. 

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

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

(VI~) Estimate of the approximate amount of RACM to be removed 
fr,C?m the facility in terms of length of pipe in 1 inear 
meters (linear feet), Bu:face area in square meters (square 
feet) on other facility components, or volume in cubic 

· meters (cubic feet) if off the facility components. Also, 
estimate the approximate amount of Category I and Category 
II nonfriable ACM in the affected part of the facility that 
will not be removed during renovation or before demolition. 

(VIII) Scheduled starting and completion dates of asbestos removal 
work (or any other activity, such as site preparation that 
would break up, dislodge, or similarly disturb asbestos 
material) in a demolition or renovation; planned renovation 
operations involving individual nonscheduled operations 
shall only include the beginning and ending dates of the 
report period as described in item l(iv)(III) of this 
subparagraph. ~lS9 report the day(s) of the week and work 
hours the project will take place. 

(IX) Scheduled starting and completion dates of demolition or 
renovation. 
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(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 waste-handling emission 
control procedures. 

(XII) Name, address, phone number and contact of the firm who will 
transport the asbestos material to the waste disposal site. 
If a second transporter ~s involved, also list this ~irm. 

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

(XIV) For facilities described in subpart l(iii) of ,this 
subparagraph, the name, title, and authority of the State or 
local government representative who has ordered the 
demolition, the date that the order was issued, and the date 
on which the demolition was ordered to begin. A copy of the 
order shall be attached to the notification. 

(XV) For emergency renovations described in item l(iv)(IV) of 
this subparagraph, the date , and hour that the emergency 
occurred, a description of the sudden, unexpected event, and 
an explanation of how the event caused an unsafe condition, 
or would cause equipment damage or an unreasonable financial 
burden. 

(XVI) Description of procedures to be followed in the event that 
unexp:!cted RACM is found or Category II nonfriable ACM 
becomes crumbled, pulverized, or reduced to powder. 

(XVII) A certification that only a person trained as required by 
subpart 3(viii) of this subparagraph will supervise the 
stripping and removal descr~bed by this notification. 

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

(v) The information required in subpart 2(iv) of this 8ubparagraph 
must be reported using the form shown in Figure 3. 

3 Procei:!ures for asbestos emission 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 is Category I nonfriable ACH that is not in poor 
condition and i. not friable. 

(II) It is on a facility component that 1s 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 
qperations; and 

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

(iii) When RACK is .stripped from 
in place in the facility, 
stripping operation. 

a facility component while it remains 
adequately wet the . RACK during the 

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

I The owner or operator has obtained prior written 
approval from the Technical Secretary after his 
con~ultation with the EPA Regional Administrator, 
based o~ a written application that wetting to comply 
with this SUbparagraph would unavoidably dam~ge 

equipment 'or present a safety hazard; and" 

II The owner or operator uses one of the following 
emission control methods: 



Page 16 of 52 Pages 

A A local exhaust ventilation and collection 
system designed and operated to capt~re the 
particulate nsbestos material produced by the 
stripping and removal of the asbestos materia18~ 
The system must exhibit no visible emissions to 
the outside air or be designed and operated in 
accordance with the requirements in 1200-3-11-
.02 (3). 

B A glove-bag system designed and operated to 
contain the part iculate asbest08 mater ia 1 
produced by the str ipping of the asbestos 
materials. 

C Leak-tight wrapping to contain all RACK prior to 
dismantlement. 

(II) In renovation operations where wetting would result in 
equipment damage or a safety hazard, and the methods allowed 
in item 3 (iii) (I) of this subparagraph cannot be used, 
another method may be used after obtaining written approval 
from the Technical Secretary after his consultation with the 
EPA Regional Administrator, based upon a determination that 
it is equivalent to wetting in controlling emissions or to 
the methods allowed in item 3(iii)(I) of this subparagraph. 

(III) A copy of the Technical Secretary's written approval shall 
be kept at the worksite and made available for inspection. 

\ 
(iv)' After ~ facility component covered, coated, or containing RACK has 

been taken out of the facility as a unit or in sections pursuant 
to . ~ubpart 3(ii) of thi~ 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 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 til 1200-3-11-
.02 (3) • 

(v) . For large facility ' components such as reactor vess'els, large 
tanks, and steam generators, but not beams (which must be handled 
in accordance with subpart 3(ii), (iii), and (iv) of this 
subparagraph), the RACK is not required to be stripped. if the 
following requirements are met: 
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(I) The component is removed, transported, stored, disposed of, 
or reused without disturbing or damaging the RACM. 

(II) The component is encased in a leak-tight wrapping. 

(III) The leak-tight wrapping is labeled according to 1200-3-11-
.02(2)(k)4(i) (I), (II), and (III) during all loading and 
unloading operations and during storage. 

(vi) For all RACH, including material that has been removed or 
stripped: 

(I) Adequately wet the material and encure that it remains wet 
until collected and contained or treated in preparation for 
disposal in accordance with l200-3-ll-.02(2)(j); and 

(II) Carefully lower the material to the grqund 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 
SO feet above ground le~el and was not removed as units or 
in sections. 

(IV) RACM contained in leak-tight wrapping that has been removed 
in accordance with subpart 3(iv) and 3(iii)(I) II C of this 
subparagraph need not be wetted. 

(vii) When the temperature at the point of wett ing is below 0 °c 
(32 OF),: 

(I) The owner or operato : need not comply with item 3(ii)(1) and 
the wetting provisions of subpart J(iii) of this 
subparagraph. 

(II) The owner or operator shall remove facility components 
containing, coated, or covered with MC1:l 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 Sec~etary during normal busine~s hour. at the 
demolition or renovatio~ site. The owner ~r operator shall 
retain the temperature records for at least 2 years. 

(viii) No RACM shall be stripped, removed, or otherwise handled or 
disturbed at a facility regulated by this subparagraph unless at 
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least one on-site representative, such as a foreman or management
level person or other authorized representative, trained in the 
provisions of this regulation nnd the means of complying with them 
is present. Every 2 years, the trained on-site individual shall 
receive refresher training in the provisions of this regulation. 
The required training shall include as a minimum: applicability; 
notifications; material identification; control procedures· for 
removals, including, at least, wetting, local exhaust ventilation, 
negative pressure enclosures, glove-bag procedures, and High 
Efficiency Particulate Air (HEPA) filters; waste disposal work 
practices; reporting and recordkeeping; and asbestos hazards and 
worker protection. Evidence that the required training has been 
completed shall be posted and made available for inspection by the 
Technical secretary at the demolition or renovation site. 

(ix) For facilities described in subpart l(iii) of this subparagraph, 
adequately wet the portion of the facility that contains RACM 
during the wrecking operation. 

(x) If a facility is demolished by intentional burning, all 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.~ph. 

2 For spray-on application of materials that contain more than 1 percent 
asbestos as determined using method specified in Appendix A, Subpart 
F, 40 CFR Part 763, section 1, Polarized Light Microscopy, as contained 
in the 7-1-91 Edition of the CFR, on equipment and machinery, except as 
provided in part 3 of this subparagraph: 

(i) Notify the Technical .Secretary at lea~t 20 days before beginning 
the spraying operation. Include the following information in the 
notice: 

(I) Name and address of 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 of the asbestos-containing material or use the methods 
specified by l200-3~11-. 02 (3) to clean emissions containing 
particulate asbestos material before they escape to, or are vented 
to, the outside air. 

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

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

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

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

1200-3-11-.02(2)(h) Standard for fabricating. 

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

(i) The fabrication of cement building products. 

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

(iii) T~e fabrication of cement or 
, ovens; ~ electrical panels; 

partitions, and ceilings for 
devices for the molten metal 

silicate board for ventilation hoods: 
laboratory furniture, bulkheads, 

marine construction; and flow control 
industry. 

2 Standard. Each owner or operator of any of the fabricating operations 
to which this subparagraph applies shall either: 

(i) Discharge no visible emissions to the outside air from any of the 
operations 01:: from any building or structure in which they are 
conducted or from any other fugitive sources; or 

(ii) Use the methods specified by 1200-3-11-.02(3) to clean emissions 
containing particulate asbestos material before they escape to, or 
are vented to, the outside air • 

. 
(iii) 'Monitor each potential source of asbestos emissions from any part 

of the fabricating facility, including air cleaning devices, 
process equipment, and buildings that house equipment for material 
processing and handling, at least once each day, during daylight 
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hours, for visible emissions to the outside air during periods of 
operation. The monitoring "shall be by visual observation of at 
least 15 seconds duration per source of emissions. 

(iv) Inspect each air cleaning device at least once each week for 
proper operation and for changes that signal the potential for 
malfunctions, including, to the maximum extent possible without 
dismantling other than opening the device, the presence of tears, 
holes, and abrasions in filter bags and for dust deposit~ on the 
clean side of bags. For air cleaning devices that cannot be 
inspected on a weekly basis according to this subpart, submit to 
the Technical Secretary, and revise as necessary, a written 
maintenance plan to include, at a minimum, the followin9: 

(I) " Maintenance schedule. 

(II) Recordkeeping plan. 

(v) Maintain records of the results of visible emission monitoring and 
air cleaning device inspections using the form(s) shown in Figures 
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 dev1ce. 

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

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

(viii) Submit quarterly a copy of the 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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1200-3-11-.02(2) (i) standard for insulating materials. 

No owner or operator of a facility may install or reinstall on a facility 
component any insulating materials that contain commercial asbestos if the 
materials are either molded and friable or wet-applied and friable after 
drying. The provisions of this subparagraph do not apply to spray-applied 
insulating materials regulated under 1200-3-11-.02(2) (e). 

1200-3-11-.02(2)(j) Standard for waste disposal for manu t 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-ll-.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 emj,ssion control and waste treatment methods specif ied in 
subparts l(i) through (iv) of this subparagraph. 

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

(I) 

(II) 

(III) 

(IV) 

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

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

After wetting, seal all asbestos-containing waste material 
in leak-tight containers while wet; or, for materials that 
will · not fit into containers without· additional breaking, 
put materials into leak-tight wrapping; and 

Label the containers or wrapped materials specified in 
item l(i) (III) of this subparagraph using warning labels 
specified by Occupational Safety and Health Standards of the 
Department of Labor, Occupational Safety a.nd Health 
Administration (OSHA) under 29 CFR 1910.100l(j) (2) or 
1926.SB(k) (2) (iii), as contained in the 7-1-91 Edition of 
the CFR. The labels. shall be printed · in letters of 
sufficient si~e and contrast so as to be readily. visible and 
legible. 

, 
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(V) For asbestos-containing waste material to be transported off 
the facility site, label containers or wrapped materials 
with the name of the waste generator and the location at 
which the waste was generated. 

(ii) Process asbestos-containing waste material into nonfriable forms 
as follows: 

( iii) 

(I) Form all asbestos-containing waste material into nonfriable 
pellets or other shapes1 

(II) Discharge no visible emissions to the outside air from 
collection and processing operations, including 
incineration, or use the method specified by 1200-3-11-
.02 (3) to clean emisGions containing particulate asbestos 
material before they escape to, or are vented to, the 
outside air. 

For facilities demolished where the RACH is not removed prior to 
demolition according to 1200-3-11-.02(2)(d)3(i)(I), (II), (iII); 
and (IV) or for facilities demolished according to 1200-3-11-
.02(2)(d)3(ix), adequately wet asbestos-containing waste material 
at all times after demolition and keep wet during handling and 
loading for transport to disposal site. Asbestos-containing waste 
materials covered by this subparagraph do not have to be ' sealed in 
leak-tight containers or wrapping but may be transported and 
disposed of in bulk. 

(iv) Use an alternative emission control and waste treatment method 
that has received prior' approval by the Administrator of the EPA 
and the Technical Secretary according to the procedure described 
in 1200~3-11-.02(2)(k)3(ii). 

(v) As applied to demolition and renovation, the requirements of 
part ' 1 of this subparagraph do not apply to Catagory I nonfriable 
ACH waste and Catagory II nonfriable ACH waate that did not become 
crumbled, pulveri~ed, or reduced to powder. 

2 All asbestos-containing waste material shall be deposited as 800n as is 
practical by the waste generator at: 

(i) A waste disposal site operated in accordance with the proviaions 
of 1200-3-11-.02(5). or 

(ii) An EPA-approved site that converts RACH and asbestos-containing 
waste material into nona~beBtoB (asbestos-free) material accord~ng 
,to the provisiona of. 1200-3-11-.0216) ; 

(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 requirementa of 120Q-3-11-
.02(2)(k)4(i)(I), (II), and, (III). 

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

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

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

(II) The name and address of the 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. 

(VI I) The n arne, add res s , and tel e p h 0 n e n u m b e r 0 f the 
transporter(s). 

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

(ii) Provide a copy of : the wast~ shipment record, described in 
subpart 4(i) of this subparagraph, to the diapoaal aite ownera or 
operators at the same time as the asbestos-conta'ining waste 
material is delivered to the disposal site. 

(iii) For waste shipment. where a copy of the waate shipment record, 
signed by the owner or operator of the designated treatment or 
disposal site, is not received by the waste generator within 35 
qays of the date the . waste was accepted by the initial 
transporter, contact the transporter and/or the o~ner or operator 
of the designated treatment or disposal sit'e meeting the 
requirements of this rule to determine the status of the waste 
shipment. 
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(iv) Report in writing to the local or State office responsible for 
administering the asbestos NESHAP program for the waste generator 
if a copy of the waste shipment record, signed by the owner or 
operator of the designated waste treatment or disposal site, is 
not received by the waste generator within 45 days of the date the 
waste was accepted by the initial transporter. Include in the 
report the following in~ormation. 

(I) A copy of the waste shipment record for which a confirmation 
of delivery was not received, and 

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

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

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

1200-3-11-.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)7 and 

2 Disc!lar'ge no ,.visible emissions to the outside air from the transfer of 
control device asbestos waste to the tailings conveyor, or use the 
methods specified by 1200-3-11-.02 (3) to clean emissions containing 
particu1at'e asbestos material before they escape to, or are vented t.o, 
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-s ite transporting of any aabeato.
containing waste material, or use one of the disposal methods apecified 
in subparts 3(i) or (ii) of this subparagraph, as follow8: 

(i) Use a wetting agent as follows: 

(I) Adequately mix all asbestos-containing waate 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 diaposal aite. Use the agent as 
recommended for the particular dust by the manufacturer of 
the agent. 
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(II) Discharge no visible emisBionB to the outside air from the 
wetting operation or use the methodB specified by 1200-3-11-
.02 (3) to clean emiBBionB containing particulate asbeBtos 
material before they eBcape to, or are ventec1 to, the 
outside air. 

(III) Wetting may be Buspended when the ambient temperature at the 
waste disposal site is lesB than -9.5 0c (15 OF), as 
determinec1 by an appropriate measurement method with an 
accuracy of ~ 1 0c (~ 2 OF). During periodB when wetting 
operationB are Buspended, the temperature mUBt be recorded 
at least at hourly intervals, and recordB mUBt be retained 
for at leaBt 2 years in a form suitable for inBpection. 

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

(I) The alternative methoc1 will control asbestos emiBBions 
equivalent to currently ~equired methods. 

(II) The suitability of the alternative method for the intendec1 
application. 

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

(IV) 
\ 

The alternative method ...,ill not result in increaBec1 water 
pollution, land pollution, or occupational hazardB. 

4 When wast~ is transported by vehicle to a dispoBal Bite: -

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

(I) Be c1isplayec1 in such a manner and location that a peraon can 
eaBily reac1 the legend. 

(II) Conform to the requirementB for 51 cm x 36 cm (io in x 14 
in) upright format signs Bpecified in 29 CFR 1910.145(d)(4), 
aB containec1 in the 7-1-91 Edition of the CFR, and thiB 
subparagraph; and 

(III) Display the following l~gend in the lower -panel with letter 
sizeB anc1 styles of a visibility at leaBt equal to those 
specifiec1 in this subparagraph. 



Legend 
DANGER 

ASBESTOS DUST HAZARD 
CANCER AND LUNG DISEASE HAZARD 

Authorized Personnel Only 
Notation 
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2.5 em (1 inch) Sans Serif, Gothic or Block 
2.5 cm (1 inch) Sans Serif, Gothic or Block 

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

Spacing between any two lines must be at least equal to the 
height of the upper of the two line8. 

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

5 For all asbestos-containing waste ma.terial transported off the facility 
site: 

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

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

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

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

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

(V) The name and physical site location of the disposal site and 
the diaposal facility perm~t number. 

(VI) The date transported. 

(VII) The name, addres s, and telephone nu mb er 0 f the 
transporter(s). 

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

\ 
} 
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(ii) For waste shipments where a copy of the waste shipment record, 
signed by the owner or operator of the designated disposal site, 
is not received by the waste generator within 35 days of the date 
the waste was accepted by the initial transporter, contact the 
transporter and/or the owner or operator of the designated 
disposal site to determine the status of the waste shipment. 

(iii) Report in writing to the Technical Secretary if a copy of the 
waste shipment record, signed by the owner or operator of the 
designated waate disposal site is not received by the waate 
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 .hiprnent record for which a confirmation 
of delivery was not received, and 

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

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

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

1200-3-11-.02(2)(1) Standard for inactive waste disposal sites for 
asbestos mills and manufacturing and fabricating 
operations. 

Each owner or operator of any inactive waste disposal _ite that was operated 
by sources covered under 1200-3-11-.02(2)(a), 1200-3-11-.02(2)(c), or 1200-3-
11-.02 (2) (h) and received deposits of aRbestos-containing waste material 
generated by the sources, shall: 

1 Comply with one of the following: 

(i) Either discharge nO ' visable emissions to the outaide air from an 
inactive waste disposal site subject to this subparagraph; or 

(ii) Cover the asbestos-containing waste material with at least 15 
centimeters (6 inches) of compacted nonasbestoa-containing 
material, and grow and maintain a cover of vegetation on the area 
adequate to prevent, exposure of the asbestos-containing waste 
~aterial. In desert areas where vegetation would be ~ifficult ~o 
maintain, at least 8 ~dditional centimeters (3 inches) of well
graded, nonasbestos crushed reck may be placed on top of the final 
cover instead of vegetation and maintained to prevent emissions; 
or 
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(iii) Cover the asbestos containing waste material with at least 60 
centimeters (2 feet) of compacted nonasbestos-containing material, 
and f!'aintain it to prevent expoaure of the asbestos-colltaining 
waste; or 

(Iv) For inactive waste disposal sites for asbostos tailinga, a 
resinous or petroleum-based duet suppression agent that 
effectively binds dust to control surface air emissions may be 
used instead of the methods in subparts l(i), (ii), and (iii) of 
this subparagraph. Use the agent in the manner and frequency 
recommended (for the particular asbestos tailings) by the 
manufacturer of the dust Buppression agent to achieve and maintain 
dust control. Obtain prior written approval of the Technical 
Secret,ary 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 
(32B feet) or less along the property line of the site or along 
the perimeter of the sections of the site where asbestos
containing waste material was deposited. The warning signs must: 

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

, (tI) Conform to the requirements for 51 cm x 36 cm (20" x 14") 
upright format signs specified in 29 CFR 1910.14S(d) (as 
published in (7-1-91 ~dition» and thie 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) Sana Serif, 
Gothic or Block 

14 point Gothic 

) 

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

(ii) Fence the perimeter of the aite in a manner adequate to deter 
access by the general public. 

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

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

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

(i) Schedul~d starting and completion dates. 

(ii) ,Reason ~or disturbing the waste. 

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

. ( iv) Location of any temporary storage aite and the fi~al diaposal 
site. 

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

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

(iii) Tbe aite ia subject to 40 CFR 61 Subpart H, a8 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, aa specified in 1200-3-11-
.02 (:2) (a) 1, 1200-3-11-.02 (2) (c) 2 (H), 1200-3-11-.02 (2) (d» (iii) (I) I IA, 
1200-3-11-.02 (2) (d)3 (iv) (II), 1200-j-ll-. 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-i1-.02(2) (j)l(i) (II), 1200-3-11-.02(2) (j)l(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 
ft 3 /min/ft2) for woven fabrics or 11 m3 /min/m 2 (35 
ft3/min/ft2) for felted fabrics, except that 12 m3/min/m2 

(40 f t 3/min/ft2) for woven and 14 m3/min/m2 (45 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.iding 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. Bypas8 device. may be used 
only during upset or emergency conditions and then only for 80 

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

3 • For f a b ric f i 1 t e r co 11 e c t ion de vic. 8 in 8 tall. d . aft. r 
·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 create. 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 kilopaacals 
(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 demonstrate. 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-
ll-.02(2)(i», which has an initial otartup date preceding the effective 
date of this revision, shall provid~ the following information to the 
Technical. Secretary postmarked or delivered 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 emission~, 

(i) The airflow permeability in m3/min/m2 (ft 3/min/ft2) if the 
fabric filter device use9 a woven fabric, and, if the fabric 
is synthetic, whether the fill yarn is spun or not spun, and 

(ii) 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 
et'ficiency. 
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4. For sources subject to 1~00-3-1l-.02(2) (k) and 1200-3-11-
.02 (2) (j ) : 

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

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

(iii J 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 1200-3-11-.02(~): 

(i) A brief description of the site; and 

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

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 CM.1 (7-1-91 
Edition) • 

1200-3-11-.02(5) Standard for active waste disposal sites. 

Each owner or operator of an active waste disposal site that receives 
asbestos-containing waste material from a source covered under 1200-3-11-
.02(2)(k), 1200-3-11-.02(2)(j), or 1200-3-11-.02(6) shall meet the 
requirements of this paragraph: 

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

(b) Unless a natural barrier adequately deters access by the general public, 
either warning signs and .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 aabeatoa
containing waste material is d~posited. The warning signs must: 

(i) Be posted in such a manner and location that a person can 
easily read the legend; and 

(ii) Conform to the requirements for Sl cm x 36 cm (20" x 14") 
upright format sign8 spE<cified in 29 CFR 1910 .145(d) (as 
published in (7-1-91 Edition» and this subparagraph; and 

(iii) Display the following legend in the lower panel with letter 
sizes and styles of a "isability at least equal to those 
specified in this subparftgraph. 

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

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

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

eC) Rather than meet the no visible emission requirement of subparagraph (a) 
of this paragraph, at the end of each operating day, or at .least once 
every 24-hour period while the site is in continuous operation, the 
asbestos-containing wast.e material that has been deposited at the aite 
during the operating day or previous 24-hour period shall: 

, 

1. Be covered with at least 15 centimeters (6 inches) o·f compacted 
nonasbestos-containing material, or 
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2. Be covered with a resinous or petroleum-based ' dust suppression 
agent that effectively binds dust and controls wind erosion. Such 
an agent shall be used in the manner and frequency recommended for 
the particular dust by the dust suppression agent manufacturer to 
achieve and maintain dust control. Other equally effective dus~ 
suppression agents may be used upon prior approval by the 
Technical Secretary. For purposes of this paragraph, any used, 
spent, or other waste oil is not considered a dust 8uppression 
agent. 

(d) Rather than meet the no visible emission requirement of subparagraph (a) 
of this paragraph, use an alternative emissions control method that has 
received prior written approval by the Administrator of the EPA and the 
Technical Secretary according to the procedures described in 1200-3-11-
.02(2)(k)3(ii). 

(e) For all asbestos-containing waste material received, the owner or 
operator of the active waste disposal aite ahall: 

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). 

, (j~V) The presence of improperly enclosed or uncovered waste, or 
any asbestos-containing waste' material not sealed in leak
tight containers. Report in writing to the Technical 
Secretary by the fol'lowing working day, the presence of a 
significant amount of improperly enclosed or uncovered waste. 
Submit a copy ~f the waste shipment record along with the 
report. 

(v) The date of receipt. 

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

3. Upon discovering a discrepancy between the quantity of waste 
designated on the waste shipment records and the quantity actually 
received, attempt to reconcile the discrepancy with the waste 
generator. If the discrepancy is not resolved within 15 days 
after receiving the waste, immp.diately report it in writing to the 

) 

) 
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Technical Secretary. ' Descr j;be the discrepancy and attempts to 
reconcile it, and submit a copy of the waste shipment record along 
with the report. 

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

ef) 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 aite on a map or diagram of the disposal 
area. 

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

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

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

(j) Notify the Technical Secretary in '.o1riting 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~dn in the notice: 

1. Scheduled starting and completion dates. 

2. Reason for disturbing the waste. 

3. Procedures to be used to control emissions during the excavation, 
storage, transport, and ultimata 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 diaposal 
site. 

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

Each owner or operator of an operation that converts RACM and asbestos
containing waste material into nonasbestos (asbestos-free) material ahall: 
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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 ah&ll provide the Technical Secretary with the 
following information: 

1. Application to construct pursuant to paragraph 1200-3-11-.01(2). 

2. In addition to the information requirement. of paragraph 1200-3-
11-.01(2), a 

(i) Description of waste feed handling and temporary .torage. 

(ii) Description of process operating conditione. 

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

(iv) Description of the protocol 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 detail~d description of the types and quantities of nonasbestos 
~ material, RACK, 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 microacopy, that 
document the asbestos content of the wastes 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 as 8~hour compoaite aamples (one 
200-gram (7-ounce) sample per hour), beginning with· the initial 
introduction of RACK or asbestos-containing waste material and 
continuing until the end of the performance test. 

4. A description of operating param!!ter:s, such· as temperature and 
residence time, defining the full range over which the process is 
expected to operate to produce nonasbestos (asbestos-free) 

) 

) 



Page 37 of 52 Pages 

materials. 
which the 
materials. 

Specify the limits for each operating parameter within 
process will produce nonasbestos (asbestos-free) 

s. The length of the test. 

(c) During the initial 90 days of operation, 

1. Continuously monitor and log the operating parameters identified 
during start-up performance testa that are intended to enBure the 
production of nonasbestos (asbestos-free) output material. 

2. Monitor input materials to ensure that they are consistent with 
the test feed materials described during start-up performance 
tests in subparagraph (b)1 of this paragra~h. 

3. Collect and analyze samples,· taken as lO-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 asbes~os-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 r9cord the operating parameters 
identified during start-up performance testing and any subsequent 
performance testing. Any output produced during a period of 

'deviation from the range of operating conditions established to 
ensure the production of nonasbestos (asbestos-free) output 
materials shall be: 

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

(ii) Recycled as wa8te feed during proces8 operation within the 
established range of operating conditions, or 

(iii) Stored temporarily on-site in a leak-tight container until 
analyzed for asbestos content. Any product material that is 
not asbestos-free shall be eithe.r disposed of aa asbestos
containing waste materi~l or recycled a8 waste .feed to the 
process. 

2. Collect and analyze monthly composite samples (one 200-gram (7-
ounce) sample collected every B hours of operation) of the output 
material. Transmission electron microscopy shall be used to 
analyze the output material for the presence of asbestos. 
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eel Discharge no visible emissiona to the outside air from any part of the 
operation, or use the methods specified by 1200-3-11-.02 (3) to clean 
emissions containing particulate asbestos material before they escape 
to, or are vented to, the outside air. 

ef) Maintain records on-site and include the following information: 

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

2. Results of the composite analyses required during the initial 90 
days of operation under 1200-3-11-.02(6)(c). 

· 3. Results of the monthly composite analyses required under 1200-3-
11-.02(6)(d). 

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

5. The information on waste shipments received as required in 1200-3-
11-.02(5)(e). 

6. For output materials where no analyses were performed to determine 
the presence of asbestos, record the name and location of the 
purchaser or disposal site to which the output materials were sold 
or deposited, and the date of sale or disposal. 

7. Retain records required by subparagraph (f) of this paragraph for 
a~ 'least 2 years. 

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

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

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

(i) Results of analyses of monthly product composite 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. 

.' 
) 

) 



Page 39 of 52 Pages 

(iv) The information on waste disposal activities as required in 
l200-3-1l-.02(5)(f). 

(h) Nonasbestos (asbestos-free) output mnterial is not subject to anv of the 
provisions of this rule. Output mater ia18 in which asbe.tos is 
detected. or output materials produced when the operating parametera 
deviated from those established during the start-up performance testing. 
unless shown by TEH analysis to be asbestos-free, shall be considered to 
be asbestos-containing waste and shall be handled and disposed of 
according to 1200-3-11-.02 (2)(j) and 1200-3-11-.02(5) or reproceaBed 
while all of the established operating parameters are being met. 

Statutory Authority: T.e.A. 68-25-105 and 4-5-202. 

RB/F130l234 
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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 (Yea / No) Daily . 

Inspection Also Indicate Designation Corrective Operatinq Inspectors 
(mo/dav/vr) (a.m./p.m. ) or Number Action Taken Moura Initials 

. 

. 
I ) 

. 
I 

. 

, 

. 
. 

RB/Fl281234 
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Figure 2 

AIR CLEANING DEVICE INSPECTION CHECKLIST • 
l- Air cleaning device designation or number: 

2. Dates of inspection: 

3. Times of 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 

() malfunctiol1s? 
(yes / No~ , 

8. Describe other malfunctions or signs of potential malfunctions. 

. 
I 

-
9. Describe corrective action(s) take~. 

10. Date and time 
corrective 
action taken 

11. Inapected by: 

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

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

, 

O F1271234 

. 



FIGURE 3 

'l'ENlESSEE DIVISICN OF KrR FCUl1IlCN <XNlRL 
N:JTI.FIOU'IO'l OF ASBE.S'l'C6 DEMLITICN CR RElOJAI'ICN 

I. ~ of Notificatial (Q-Orig. R-Pevise::l c-can::elled) 

II. Facility Informaticn ( Identify o...ner, Jercval. a::ntrac:tor, g;erat:or) 

Pd:iress: 
City: state: 
Cbntac:t: 

J\d1ress: 
City: state: 

Zip: 

Zip: 
a::ntact: 'l'elepha?e: 
other cp!rator: 
1d:iress: 

City: state: Zip: 
O::::ntact: 'l'elepha?e: 

III. ~ of Oparaticn (D-OErro. o-ordered Derro. R-Jex!v. E-Eh"er. Je'loIf.) 

rI. Is Asbestos Present? (Yes/No) 

V. Facility Description (In:lude 9Jildirx:I Ncrre, NlIri:er am Floor or Ib:rn Nud:ler) 

9Jilciirq Ncrre: 
h:!dress: 
City: state: Zip: 
Site Location: . 
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REVISIO'l 1, 92 

Total sq. Ft. f of Floors: Ptge in Years: 
Present Use: Prior Use: 

VI. Procedure arrl ~ytical Method Used to Dete:::t tm Presex::e of Asbestos Material 

VII. At:Proximate JlrrO.int of Asbestos 
In Wxk Area In:ludi.n;J N::rIfriable 1UIbest:oB Material 
1. Pegulated J\Ci to be Rarcve::i R1tCH N:It :Ib Be Patoved :Ib .Be !Un:IYad Units of 
2. category I J\Ci N:It FIstoYed :Ib Be Hea.surment 
3. cate:::pry II J\CH Not RaToved PeToved cat I Cat II Cat I cat II Unit 
Pi}:eS Il'lFt IIlm 

SUrface Area Sqf't Sqm 

Vol R1\CM Off Facility u:;rrp:;i("c",,,, 0lFt Olm 
VIII. SCheduled Dates Asbestos PeToval Start: Q:nplete: 

SCheduled Dates of Pr'eparaticn 
Days of Week: (Circle) All sun M:n 'l\le Wed lh1 Fri · Sat Hoors of Day: 

IX. Scheduled Dates Derro/Ren:7'Jaticn start: a:itplete: 
x. Descripticn of Planned Derrolitial or P.eoovatial W::rrk, Method(s) to be Used: 

. , 
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RE\TISI~ 1, 92 

XI. Descriptic:n of ~k Practices arrl En;ineerlng a:rn:.rols to be used to Prevent Emissic:ns of Asbestos 
at the Derolition arrllEoovation Site: 

XII. Waste Transp?rter fl 
Narre: 
J\d:iress: 
City: State: Zip: 
O:ntact Person: TelE!fh:x1es 
Waste Transporter .2 
Name: 

J\cXb:ess: 

City: state: Zip: 
Tele,;;h:tle: 

XIII. Waste Disp?sal Site 
Nacre: 

ID::ation: 
City: State: Zip: 
Telep-one: 

XIV. If Oerrolition Ordered by a Goverment Agency, Please Identify Belo.l: 
Nare: Title: 
Autlxlrity: 
Date of Order !!-WOO/Yr): Date Ordered to Begin (fW'OO/fi): o For EheI:9=lcy P.en::7vations ._ ~Da~t~e~arrl~~~~~O=f~~~~~-(-~-"~~/Yr--)-:------------------------------------------~---

Description of the Sudden, Unexpecte:l Event: 

Explanatic:n of HeM the Event caused Unsafe Cl:n:litions or w:,.ud cause Equiptent Oanage or 
an t1ru:'easociPbl~ Firlan:zial. B.lrden: 

XVI. Description of PrcX:edures to be FollONed in the Event Asbestoa is FoJn:i or Previously N::nfriable 
Asbestos Material. Becates Ccutblad, Pulverized, or Rsd.x:ed to Po.der. 

XVII. I c:atify '!'hat an In::ti.vidual Trained in the ProviJJicr1s of lhis 1\:Igul.at.ial (40 CPR Part 61, 
SUbpart H) Will be cn-sita D.lring the Dcrtolitic:n r.xr Je'xwaticn Available for Inspacticn I>.lrlng 
N:Irmal. 9..l&iness lblrs. (REl;PmED MlER N:MMBER 20, 1991) 

(Date) 

XVIII. I O::rtify That the 1Ibove Infomaticn is a:xnct. 

Signature of ONner/cp:!rator (Date) 

·t Q:nplete::1 ~ by U.S. Postal Service/Q:mrercial Delivery Service or Hand Deliver to: 
~see Air Pollutic:n a:rn:.rol, 9th Floor, L & C Annex, 401 Olurch Street, Nashville, Tennessee 37243-1531."" 

Fl071235 
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INSTRUCTIONS 

Waste Generator Section (Items 1-9) 

1. Enter the name of the facility at which asbestos waste is generated and 
the address where the facility is located. In the appropriate .pac •• , 
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~rforming the asbestos removal. In 
the appropriate spaces, also enter the phone number of the operator. 

3. Enter the name, address, and physical site location of the waste disposal 
site (WOS) that will be receiving the asbestos materials. In the 
appropriate spaces, also enter the phone number of the WOS. Enter "on
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 Material 

6. Enter the number of containers used to transport the asbestos materials 
listed in item 4. Also enter one of the following container codes used 
in trans~orting each type of asbestos material (specify any other type of 
contai~er used~if not listed below): 

OK - H~tal drums, barrels 
OP Piastic 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). 

B. Use this space to indicate epecial transportation, treatment, storage or 
disposal of Bill of Lading information. If an alternate waste disposal 
site is designated, note it here. Emergency response telephone numbers 
or similar information may be included here. 

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

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

· -1 
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ransporter Section (Items 10 " ~l) 

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

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

Disposal Site Section (Items 12 " 13) 

12. The authorized representative of the WDS must 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 site that converts asbestos-cont~ining waste material to 
nonasbestos material is considered a HOS. 

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 SHIPM£NT RECORD 

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

2. operator's name and address Operator'8 telephone no. 

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

Permit No. 

4. Name, and address of responsible agency 

5. Description of materials 6. Containers 7. Total quantity 
No. Type mJ (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. 

o. 

0 

Printed7type name & title Sic:mature Month Da~ Year 0 ) 
TRANSPORTER 

10. Transporter 1 (Acknowledgment of receip: of materials) 

printed7typ~ name , title 
, 

Signature Month Day Year 

Address and telephone no. 

11. Transporter 2 (Acknowledgement of receipt of materials) 

Printed7typg name & title Signature Month Day Year 

Address and telephone no. 0 

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 Month Day Year 

F1291234 I 
I 
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Further, I certify that these rules are properly presented for filing, a 
notice of rulemaking hearing having been filed in the Department of state on 
OctQber 25, 1991, and such notice of rulemaking hearing having been published 
in the November ·15, 1991, issue of the Tenne~see Administrative Register, and 
such rulemaking hearing having been conducted pursuant thereto on 
December 16, 1991. 

Tennessee Air Pollution Contro~ Board 

Subscribed and sworn to before me this the ~ day of ~~ 
~9~_ 

. , . 
My commission expires on the 19.!M.. 

All rulemaJting hearing rules provided for herein have been examined ·by the 
Attorney General and Reporter of the State of Tennessee and are appro~ed as . to 

I 
legality pursuant to the provisions of the Administrative Procedures J\ct I 
Tennessee Code Anpotated, Title 4, Chapter 5. 

rule aking · hearing 
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rules set out herein were propery, 
will become effective on the / L 

filed in t .he 
day of 

72', (L~. 
... .:.:2.f'S- ;<''/''7' c:. lM.uuc.i/ 
secretary of State 

By: 

,-

• I 

) 



ih\1303.02\omplanl 

APPENDIX B 

occupational Safety and Health Administration (OSHA) 
Standards (29 CFR 1910.1001 and 1926 . 58) 
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• 192'$.5& "~toc, tremoU1-. 
.tnophyttU •• and KtiooUt •• 

. Sec. 1926.58 added by 51 fR 22756. 
June 20. 1986) 

(a) Scope and application. Thil 
Icction Applies to all con,'ruction work 
81 dcfi",~d in zg CFR 1910.12(b). 
including bu' not Iimlt~ 10 the 
(ollowlng: 

(1) Oemulilion or ~ill"'Jb~ oC ~lrJclurc~ 
where i15bc:ltos. lrc:nol.leo. anthoph~·lIile. 
or ilcliuulile is pr~:ir.nt: 

(2) nt:movill or encapsulatiun oC 
m ... eri .. l. conlainin" a"I:.e:l:~". lr':molile. 
ant/:'Jphyllite. or aCtinolite: 

(JI CL'nllrucl:olR. "Itcr.lliun. re~.!tir. 
mdinten • .nc,.. or M:lhlvatiun of 
3trucluree. lubllrato!a. ur portiOl1ll 
thereof. thut cunt"in .. bel to .. trcltluUte. 
anthophyllite. or nctinnlit.!: 

(ot) lnltallaliun of I=rooucll.cont.,!nlng 
asbestoe. tremollte. anthophyllite. or 
actinolite: . 

(5) Asbeatoa. UelnoJile. anthophyllite. 
and ac;tinollte .pill/emerscncy cleanup: 
tU\d . 

(6) TI'1IMportilllon. dispoioli. storage. 
or cont:liament of asbestos. trcmolite. 
anthophyllite. or actinulite or product. 
containlDR IlSheltUI. tremolile. 
anthophyllite. or IIctinolite on the lite or 
location at which c;onalruc;Uoll ac;tiviliea 
are perfurmed. 

1\ (b) De{iniuotuL "Action lewl" munt 
~n airbome cancentratitm ohshettoe. 

. tremolUe. anthophyllite. actinolite. or a 
combinatfon of these mineral. of o.t 
fiber per cubic centimeter lf/cc) of air 
celculated at an eight (8)-hour time-
weighted average. . 

"Albe.to." includes chrylolile. 
.moaU •• crocIdullt •• tremolit ... be.to&. 
• nthophylllt. ubc.toe. .ctlnollte 
albeatoe. and any of thele minerai, that 
has been chemically trealad "nd/or 
altered. 

.. A .. I.tant S4!cretary" means the 
Aulltant Secretary of Labor for 
OccupaUolW1 Safety and Hel6lth. U.s. 

Oi:.,oIrtmellt oC lAbur. or ueaillnec 
"J\ulhorized I)~rson" melAn. any 

IwnUIl lIuthorized by Ihe p.mllluyer and 
required by work dUlies 10 be pre.ent in 
regu!aled areal. 

"Clean room~ ml!snl lin 
uncontamina.ed room havin!; f'lcilitiel 
(or Ihe Ilorage of empl'\ycr.$· 'Woet ~ 
clolhing :lOd unconlamin;t\(!d maler!.11 
and equipmenl. 

NCompetenl peraon" mt:ant one whtl 
il C<lpllble of identifying exilllna 
asbelloe. tremolite. anthuphylllte. ur 
actinolite hliuud. in the wOtkplilce aDd 
who haa the authority to wk. prompt 
corrective meBlurel 10 eliminalf' Ihem. 
II Ipecified in Z9 CFR l!I2IL32(O. The 
duti .. o( the compelent tHI""" incllJde 
at IClllt the folllowing: estabhshing the 
Dqatin-preuuM eroclollare. ensurins Ita 
Integrity. lind controllins entry 10 and 
exit £rom the enelo.un:: lupervi.ing any 
employee expoaure mCirutonna ~uLntd 
by the IhUIILud; IIll1urillllhat IIU 
employee. wotkins within auch an 
enclo.unr wear the appropriate penon.a1 
protectJve equipment. are traJned in the 
use of appropriate melhodl of r.cpoaunr 
control. and UN: th. hYsiana faciliU .. 
and deconlamlnation procedures 
lpacified ill tbe .tandlted; and eru;urinl 
that engineering cantrola in \1M AnI in 
proper operlltina c~ndition and are 
functioning property. 

"Decontamination area" meana an 
enclused area adjacent and caMP-cted 
to the ~atcd area Ihd cooaistinlJ of 
In equipment room. Ibower arell. aad 
clean room. which i. UM:d for lb. 
decontwminalioa of workars. D~teriala. 
and equipment conlamlnated"with 
.. beltoe. lramollt •• anlhophylUt .. or 
.cllnolll •• 

"DemoUtloll" meana the wrecklna or 
laking ou.-of any load·supportina 
Iwetural memlJer aud any relaled 
ruing. remo\'ir~. or Itripping of 
.. beltol. trumolite. anthophylUta. or 
actinolile producl .. 

REFERENCE FILE 

"Director" m~anl Ihe Dlr~'or • 
N"linnlll/nslilu'" for Or.cup81i~nill 
S .. !Ply :lnt.lllr.allh. U S. OI·?Rrtr;tnt of 
1I.!allh oIr.d Human Servil:el. or 
ueaijlnee. 

··Empluyetl expusure·· me"nl thilt 
exposure to .. irb.,rne ,ube~tol. WIn"/;I,,. 
anlhophylhte •• ctinolite. or a 
comhinalion of Ihele mineral .. Ulolt 
w.,ulJ or.clIr if the r.mp/oyee were nut 
IIlinll r~,piralory protective C\luipment. 

N~'lipmCtnt room (change room)" 
me4A1I a conlauninaled room localed 
within Ihe d~ntaminat1on area that II 
lupplil!d with' impermeable bllgl or 
con.ainers for the dispoul of 
contllmloated prolectln clothing a.nd 
oquipmllnt. . 

"Fibftr" mellns a puticulate form or 
1I..be.to&. tremuUle. anthophyUite. or 
actinolita. 5 miaomelera or lon~. with 
a length-to-dlameter ntUO of at least 3 10 
I. 

"Iligh-emclency particulate air 
(HEPA) f111c1''' meant a Ollar capable of 
trapplns and retaiDina at lea.t 1Q.91 
percent of all monodi.pened partiele. of 
0.3 microm8tan in dWnfttu Of huser. 

"RfI1CUlated area" meant an area 
atnblilhed by the employer to 
deuwcat. areu where airborne 
concentrations of a.beltoe. tremollte. 
anthophyllite. actlnoUte. or a 
combination oC theM miau,d. exceed or 
CIIR reuonably be expected to exceed 
the permil8lble ex~ UmiL The 
revulated ana may taka the fonn of (t) a 
tempnl'1lry enclosure. a. required by 
~ragr"pb (e)(8) of thia HdiOA, or (2) an 
area d~marcaled in any IUaJUUIt that 
JDJolmIzaa tha Ilumbat 01 ampla, ... 
upoMd to ubettoa. tNmolll •• 
IUIthophyWta, or ac:t1DoII, .. 

"Ramoyal" meant tha t&ldns out or 
stripping of aJ.beltoe. tremolito. 
anthophyUIte. or actinolite or Inaterial. 
containing .. be.lo.. tenJloUta. 
aDthopbylUtc. or actlaollta. 

[s.c.. 1 ta58(b)) 

• 
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CONSTRUCTION STANDARDS 

··Renovalion·· meaIU Ihe modifying of 
IIny 8lI.isling llruCIW'C. or portion 
thereof. where expolunt 10 airbomu 
asbUIOI. tremolite. anthophyllite. 
aClinolite moy relult. 

··Repair" meanl overhaulill8-
rebuilding. reconstructing. or 
recondiliorung oC liructurea or 
lubltratea where .. beltOI. tremolite. 
IInlhophrllite.or actinolite il present 

·"'remolite. anthophyllite and 
IIctinolite" mean. the non-.. bellol Corm 
oC these mineral •• and any of the6e 
mineral. that have been chemically 
treoted and/or altered. 

(e) Permi:uiblll expO$U/"fI limit (PEL). 
The employer .hall en.unt that DO 
employee i. expoaed to an airborne 
cunantralion oC .. bel to .. tremolite. 
anthophyllite. actinoUta. or a 
comb.ination oC theM mineral. in exa .. 
oC o..z fiber per cubic centimeter oC air .. 
lin eiJdtt (8) hour time-weighted average 
(TWA). a. determined by the method 
prescribed in Appendix A oC this 
Mclior .. or by an equivalent method. 

(d) Communication amona ttmploYIln. 
On mwti-employer worbite .. an 
clToployer performing .. bato .. tramollte. 
anthophyllite. or actinolite work 
n:quirina the •• Iabliahmont ola 
regwMted area ahall Wonn other 
employers 00 the .ite oC the natura or 
the employer'. work with a.be.tos. 
tremolit .. anthophylUte. or aclinoUte 
~d or til« exi.tenco 01 and requ.iremeota 
~rtainina to regulated area .. 

(e) 8eBuloted areo~l} ~MruJ. The 
employenhaU e.fabli.h a regulated 
area In work area. wbere airborne 
coocentrationa oC .. be.toa. lremolit.. 
anthophylUte. actinolite. or a 
combination oC theM mineral. ex.ceed or 
can reaaonably be expected to eXCHd 
the permillible expo.ure limit 
prescribed In parasnph (c) or thla 
aection. . 

(2) ~mal'CQlion. The regulated MroM 
ahllll be demarcated in any manner that 
mI.nimiut the Dumber oC peraona within 
the area and protecta peraona outaida 
the llnIa from axPOlure to airborne 
conc.a.ntntJona of a.b.lloa. tremolit .. 
authophyll1t.e. actinolite. or a 
combination oC the .. mineral. In exaaa 
of the permillible expo.ure limiL 

(3) ACC4:'SL Acee .. to regu.l.ted are .. 
wall be Umited to authorized persona or 
to penona authorized by the Act or 
nrguladolU iuu.ed punuant thareto. 

(4) RS6piroIOra. All peraona entering a 
regulated ara.a waU be I"pplied with a 
re'pirator. K~octed in accord.anGe with 
paragraph (h)(Z) of thi. aectloo. 

(5) Prohibit4ld aclivitiu. Tho esnploy ... 
IhaU II04Ull1 Ihet emploYHI do not eat. 
drink. .molLe. chaw tobacco or gum.. or 
apply co.metica in the f"II1rUlated anL 

(61 Requiremenl6 for osbe.ro. 
~movol. demolition. and renovation 
operatlOn5. (i) Wherever fewaible. the 
emplo~'er shall eatabli.h nesaUve
pNluure endo.unt. before commencina 
removal. demolitloD. IDd renovalion 
operalionl. 

(iii The employer .hall delignete a 
competent penoD to perform or 
supervise the following du&iea: 

(AI Set up the eDclolunrt 
(8) Ensure lbe integrity oC the 

endo.ure: 
IC) COlllrolenlty to and exit Crom the 

enclo.ure: 
(OJ Supervi .. aU employee expo.ure. 

monitoring refluind by thi.a aectioo; 
(E) EnsW1l that employ ... woriWll 

within the enclo.ure wear protective 
clothing and re.pltatara .. requJ.red b)' 
pllnt8f8PIu (I) and (b) 01 thfa MCUoa 
lind: 

(F) Enaure that employ ... are traln.ed 
in the UN oC eugiDaerina c:ouuola, work 
practice .. and pet'IOD81 protectiya 
equipment; 

(e) Ensure that employeea &LM the 
hYaiena CaciUtiea and obeerH the 
decontaminatioa pt'OClIdurea IpecUlecUa 
paralP1lpb OJ of !hit section: and 

(H) Enaure that eoSioMrinI c:oatrola 
are CuncUonilli properly. 

(ill) In addition to tb« quallflcadoaa 
.peciJied In puapph (b) at thia 
NCtion. tha competaot penoo ahall be 
trained in aU a.pedI of a.abHto.. 
tremoUte. anth.oph)'Wte. Dr actlaGUte 
abatement. tha CODlalta of thla 
ltandard. tha ldantiflcatioo at .abeatoe. 
tremoUte. anthophyWte. Dr actJaolIte . 
and their removal procedura, and other 
practice I Cor reduclna the b.uard. Such 
trlliaiDg ahall be obtained in a 
comprehensive coune. auch .. a COUI'M 
conducted by an EPA. A.abealOll 'l'hiIWIa 
Center. or an equivalent COUI'M. 

(iv) Exception: FOI' amall-acala. abort
durati '0 operationa. such .. pipe rwpalr, 
valve replacomeut.lnatalllns e1ectrical 
conduill, lnatallina 01' removing drywall. 
l'Uoflna, and other a.oeral b&illdina 
malntananca or renovaUoa. the 
employer la not r-equ1nHi to comply with 
the requiremanta of paraaraph (0)(6) of 
thi. a.ecti on. 

(0 ExpMUIW monitorins-{l) c.nuaJ. 
(I) Each employer who baa a workplaol 
or work operaUoo coventd by lh1a 
.tandttrd ahaU p«rform mODitorini to 
detennine ac.curat.J)' the alrbome 
coDcentratJona oJ ubatoa. tremoUta, 
anthophyllit .. actinolite 01' a 
combination oJ thaN m1nera.la to wbJch 
employeea may be upoeed. 

(ii) Determlnatlona oC employ" 
e1(po.ure .hall be made from bntatb.iq 
1On~ air lample-. that u. reprewataUvl 
of the 6-hour TWA oC each employ ... 

:;-:11:1 
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(iii) R~pre.enlill i ve 6-hour TWA 
employee expo lure .hall be detennine<i 
on Ihe UIIII. of one or more .. mple. 
repre.enling Cull·,hift exPOlwe Cor 
employe III in each work area. 

(Z) Initiol monitoring. (i) Each 
employer who hal a workplaa or work 
operMlion covered uy thi •• tandard, 
ellcept .. provided for in paragraph. 
(f)(Z)(ii) and (f')(Z)(iii) oC thi, Kction. 
.haU perform initial mODitoring at the 
initiation oC each .. besto •• tremoUte. 
aJlthophyllile. Mctinolite job to 
accurately detennine the airborne 
concentnltlona oC Ubeltoa. trelN)Uta, 
anthophyllila. or actinolita to wh.lch 
employee. may be expoaed.. 

(ii) The employ ... may demonauate 
that employee expo.ure. are below the 
action Inal by lnIan. oC objective data 
demonatratina that the product iw 
material c:outainins .. be.toa, tremoUta. 
aJlthophyWt .. acUnoUte. or a 
combinatioa 01 thue mineral. caaaot 
mea .. airborne fibcn in coa.cenlratJoaa 
exceed1na the actioa level under &hOM 
work cond1tJona havias the greatest · 
potential for releuing ubeatoa, 
tremoUte. anthophyWte. or ac:tiaolite. 

lUi) When &he employer baa 
monitontd each ubato .. tramoUte. 
aothopbyWte. or .ctioolit. job. and·the 
data were obtaiaed du.riq work 
opcratioaa coadu.c:tad UDder workplace 
conditioaa c:loMly I"8MIDbllq &he 
proc:et .... type olmatarial. COIltrol 
methoda. work pracUca. and 
alviraDmaDtal cood1doaa \IMCI aDd 
prevail.iq ill the employ"a aarnat 
opentJona. tlw employer ma), rei), OQ 

,uch earlier maoitoriDa resu.lta to aat1afy 
tlw reqll.lremal1a of ~ (f)(%)(l) of 
thla 

3) Pen·odic IItOIIiIDrina wit1ti.a 
ulot«/ ~ n.a employer tba11 

condud daUy moaJtorina tlwt Is 
repl"lM1ltative at the upoaun or each 
ampl.,)'" who fa ualped to work 
within·a ,..waled anL ~ 
Wb.ea all employ ... withla a rqulat.d 
ana an equipped with lupplJed-.lr 
.... pt,.tora openLed III 1M poaltiv.
preaaure mode. the employ_ may 
dlapeaae with the daily monttoriDa 
~uired by th1a parqraph. 

(4) TerminatiOD of monilDr'in6- u tbe 
periodle monllorina NqUired by 
pa.rqrapb (0(3) of thia MCt10a l'Iyeala 
that employ" axpoau..res. .. lDdJc:at.ecf 
by atatatlcaUy reliable me&lwwmanll, 
are below the acUoa level. the eaaployw 
may d1.ooatinue mooitoriDa for thOM 
employ ... wboM axpMW'H .,.. 
repracnt.ed by I4&Ch moaitott.oc-

(5) Method of rnonilDl'in6. (I) All 
umplea tak.ea to aau.fy the IDOCLItortnc 
requinnnenta oJ pan.araph If) 01 thla 
MCtion ahaU b. penonal aamp1ee 

(a.c.. l~f)(S)(11l 
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rnllecled following the porocedurel 
(;" ."l·c,fied an Appendix A-
t( (iii All I8mplu taken 10 lalidy Ihe 

.10nltoring reqwremenl. oC paragraph In 
of thi. section Ihall be evalualed using 
the OSHA Reference Method (ORM) 
epedCied in Appendix A. or In 
equivalenl counting method. 

(iiillf an equivalent melhod 10 Ihe 
ORM il U6ed. Ihe employer lhall enlur-e 
that the method meetl the CoUowing 
crlleriOi: 

(A) Replicata expOlure dala ueed to 
utabli.h equivalency are collected in 
eide-by·eide field and laboralory 
com pari Ions; 

(8) The comparilon inc..licatu that go 
percent oC Ihe lamplea collected in the 
range o.s to 2.0 times the ~nnisai!Jle 
lintit have an a~acy range oC plus or 
minlU 2S percent oC the ORM relulls 
with a 9S percent conlldence level a. 
demon.lrated by a ltatiaticaUy valid 
protocol: and 

(C) The equlvalent method I. 
documented and the resultl oC Ih. 
comparilOn testing are maintained. 

(iv) To lattlCy the m.onitoring 
requirement. oC paragraph (f). employers 
.hall rely on the relult. oC monitoring 
analysi. performed by laboratories that 
have inltituted quality allurance 
program. that Include the elementa 
prescribed In Appendix k 

(0) EmpJoyet/ notificotion 01 
nitoring te2ulu. (i) The employer 

- aU notify affected employee. oC the 
monitoring raulla that represent that 
employee'. expo.ure a. lOOn .. poaaible 
Collowing receipt oC monitoring resulta. 

(ii) The employer .hall nolify affected 
employees oC the resulta oC monitoring 
reprnentlng the employee'. exP.9'ur-e In 
wriling either Individually or by pealing 
at a centrany located plae. thatla 
accesaible to affected employee I. 

(7) Oburvation of monitoring. (I) The 
employer .hall provide affected 
employee. 01 thetr delignated 
representatives an opportunity to 
obeerve any monitoring oC employ" 
expoaure to a.be.toa., tremolit., 
anthophyllite. or actinolite conducted In 
accordance with thl. section. 

(ii) When obeervalion oC the 
monitoring oC employee expo.ur-e to 
aabe-atoa., tramollte. anthophylUte, Ot 
actinolite requirel entry Into ~ area 
where the UN ot protective clothing or 
equIpment i. requIred. the observer ah.a11 
be provided wi th and be required 10 11M 

IUch clothing and eqwpment and .hall 
comply with all other applicable aately 
and health procedureL 

(8) Method. of compJiancrt.-{l) 
Ensinetln'flS control. and work 
rocticn. (i) The employer .hall 11M one 

:/ any combiaatioo oC Ihe foUowiog 
~trol method. to achillv. compUaoa 

wilh Ihe permisaible expolure limil 
prescribed by paragraph (c) of lhie 
eeetion: 

(AI Local exhault ventilation 
equipped with lIEPA filterdUit 
collection eystem.: 

(BI Ceneral venlilalion 'Yltemt; 
(C) Vacuum cleanen equipped wilb 

HEPA filten: :' 
(01 Enclolure or i.olation oC procell .. 

producing .. besto •• tremolite, 
anthophyllite, or actinoille dlUt: 

IE) U.e DC wet methods, wetting 
agent., or removal encap.ulant. 10 
control employee expolurel during 
.. beato., tremolite. anthophyJJjte. or 
actinolite handling. mixin80 removal. 
CUlling. application. and cleanup; 

(F) Prompt dispolal oC waatel 
contaminated with llbe.tOI. tremoUIe. 
anthophyllite, or actinoille lale8k.Ught 
conlalnen: or 

(C) UN oC work practice. or other 
engineering control. that the Aaaialant 
Seaetary can Ihow to be Cea.ible. 

(ii) Wherever the Ceaalble engJneerinc 
and work practice control. detaibed 
above are not .ulIlcJ,nt to reduce 
employee expolur-e to or.below the limit 
pre.aibed In paragrapb (co), the 
employer lhall u •• them to reduce 
employee expoaute to the lowest levell 
attaiDable by these controla and ahaU 
• upplement them by the 11M of 
relpiratory protection that complies 
with the requirementa of paragraph (h) 
oC thi. aection. 

(2) Prohibition .. (1) High-tpeed 
abra.ive diac .aw. that are not 
equipped with appropriate engineering 
control. shall not be uaed Cor work 

, related to a.be.toa. tremolite. 
anthophyllite, or actinolite. 

(ii) Compreued eir .hall DOt be lINd 
to remove .. balol. tremolite. 
anthopbyllite. or actinolite or m.t.ri .... 
CODtaining .. bestoa. 'tremolite. ' 
anthophyllite. or actiaoUt. ualeu the 
compreaaed aIr Ia uaed la confunction 
with an encla.ed ventil.tlon ayatem 
dniped to capture the duat cloud 
created by the compreued air. 

(Iil) Material. contalaing ubatoa. 
tremollte. anlhopbyUite, or actinoUte 
Iball not be applied by .pray methodL 

(3) Employ" rokltiolL Th. employer 
.hall Dot 11M employee rotation u a 
meaDi oC compliance with the expo6Ure 
limit prncribcd In parqreph (c) of thia 
aecUon. 

(h) ilMpirotory prot.ction.-{t) 
GfUlffroL lbe employer ahaU provide 
rlllpiratora. and ftU\U'e th.t th.-y are 
u.ed. where required by th" aect1oa. 
Relpiraton .han be uaed In the 
Coli owing circumalancea: 

(I) During th.lnterval Deoeu&ry \0 
IrutaU or Implement Ceaaible .naioeeri.oa 
aod work practie. cootroi.a; 

REFERENCE FILE 

(iii In work operation. luch II 
maintenance Ind repair ac!ivillOi. or 
oth~r .1ctiviliea Cor which enllineering 
and work practice control. are not 
Ccaaible; 

(iii) In work litlUtion. where Ceaaible 
engineering and work practica control. 
are not yet lufficient to reduce expOlur-e 
to or below the exPOlur-e limit: and 

(ivJln emel1enciea. 
(!) &spirator .tI/«tiolL (I) Where 

ntlplrator. are lUed. the employer ,han 
.elect and provide. at no co.tto the 
employee. the appropriate re.pirator II 
.pecified in Table 0-4, and Iban ensure 
that the employee utes the relpiratol 
provided. 

(ii) Th. employer sball aelect 
respirators Crom 'among tho •• fointly 
approved •• being acceptable Cor 
prolectioa by the Mine SaCety and 
H •• lth Adminlalratioa (MSHA) and the 
Nationallnadtute Cor Occupational 
Safety and Health (NJOSH) under the 
provi.lona oC 30 c:R Part t 1. 

(Iii) The employ.r Ihan provide. 
pow.red. ait-purifyina re.ptrator In 11eu 
01 any nqatlve-pntuww rei pita tor 
.pecffled In T.ble D-4 whenever: 

(A) An employee chooae. to liM thI. 
type 01 re.pirator. and 

(8) Thi. respirator will provide 
adequate protection to the employee • 
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(3) ilMpiratol> program. (I) Where 
rapiratory prot.ectioa Ia used. the 
employer ahaU InIUlute a raptrator 
program In acconiaoc::e with :z:g CfR. 
IIna.l34{b). (d). (e). and (f). 

(U) Th. ampJoyer ab.eU penutt .. cb 
-mploye. wbo UMa a flita' raptratoc to 
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chango the filter elemeat. whenever &!l 

lnere"u in b~~lhillg ntai.laace La 
li4lecled and ahaU maintain &!l adequare 
.upply 01 flitill' element. lor thia 
pUrpoH. 

(iii) Employee. wbo wear re.pinton 
.hall be permilled to leave work are .. 
to wuh their fllce. and re'piralor 
facepiecel whenever 11eCaU&Jj' 10 
preveDt .\Un irritatioa auocialed with 
re.pirator Wte. 

(iv) No employee .hall be a .. igned to 
ta.u requiring the uae of re'piral.Ora i!. 
bued on hit or ber mo.t recent 
ex.amination. In examining phYlician 
da:temW:lea thltt the employee will be 
unable 10 function Dormally wea.riJls a 
relpintor. or that the .. fety ot health of 
the employee or of other amployeea will 
be impaired by the use of e re.pirator. 
Such employee .hall be auigned to 
LOother Job ot given the opponunity 10 
lranafer to a dUferent pOlition the dutie. 

. 01 which he or abe II abl. to perform 
with the ume employer. In the I&m8 

geographica1are~ and with the aame 
MDiority •• tatua. and nte of pay he or 
aha had IUlt prior 1.0 IUch tranaier. if 
auch a different poaitioa ia available. 

(4) 8npww fit tatill8. (I) The 
employer ahalJ eNure that the re'pintor 
iNuad to the employ .. exhibit. the lellt 
poaaibla fac:epiacaleakqe and that the 
respirator La fitted properly. 

(U) Employera .haU perform eith.at 
quaaUtative or qualitative faca fit tu" 
at the lima of initial litUna and all ..... 
every 8 IDGDtha thuaafter fot .. ch 
employ .. wearing a nagativ .. ~ 
rupilator. The qualitative fitlaata may 
be uaed oo1y fot .... tina the 6t of half· 
m.uk rnpiraton where they a.re 
permited to be worn. LOd ahalJ be 
conducted In a.ccorda.aca with Appendix 
C. The laata ahalJ be UMd to .. leet 
£a.cepi.ec:a that provide the required 
prot.ct1oQ .. preaaibad in Tablet. 

(1) Prot«:live clotJu'na-{l) GenuaL 
n. employer ahall provide and require 
the I&M of protective clothing. .uch a. 
covaraUa or aimilar whole-body 
clothioi. head covering .. alove .. and 
foot coverinp foc LOy employee 
expoaed to airborne COllcentratioaa 01 
ubdtoa, trem.olita. LOthDphylli .... 
adinolita or a combination of the .. 
mJnerala that exceed the permillible 
exposure limit pretaibed in paragraph 
(c) of th1a &eetion. 

(Z) Laundering. (I) n. employer .hall 
LO.IW'W lhatlaundenna of COlltaruinated 
dothlna La done 10 .. to prevent the 
rw1ca .. of aitbome .. be.to .. tntlDOlita. 
anthophyllita. actiDolite. or a 
combinat1oQ of theae minerala in exceu 
of 1M expoiure Urnit prncrilJed ia 
puagnpb (c) of lhi. ~t10a. 

(II) Any employer wbo gives 
COlltam!rullad clothing to another penon 
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lor laundering .h.U lnronn .uch penan 
or the requirement in pu-agraph (1)(2)(i) 
of thi, .ectlon to .erllctlvely pr-evenl th. 
re\t,nll of airborne .. be.tO&, tramollta. 
.nthophyllitll. actinolite. or a 
combinatioa 01 theM minera" In ex.cau 
of the expo.un: limit preacribed in 
para8raph (c) of thi •• ection. 

(J) ConlaminoUKi clothing. 
ContamiRdted clothing .haU b. 
traneported in lealed wpennoahle bai .. 
or other cloaed. impermeable coatainen. 
and be lilbelN La accordanca with 
paral/raph (Ic) of th!. aectlon. 

(01) ProllK:til'e clocJrilta /01' removal. 
demo/Won. and lWIIovolion opttroliDIJI.. 
(i) The competent penon .hall 
periodicaUy examine worltauita WOrD by 
employeea for riPI ot ... .,.. thai may 
occur durina petformanca of work. 

(iil When riPI or te.,.. are detected 
while an employ .. La workJ.na within a 
ncgative-prellW'W enclolura. rip. LOd 
teAn aball be IlIUUdiataly maDded. DC 

the wor1t.auit aha1l be immediately 
replaced. 

Ul Hygiene/ocjHti". anti proclica
(1) Gen~roL (I) The employer aha1l 
provide cle&ll ch.anae are .. for 
cmploYItH required to work In rqulatad 
are .. or required by paragraph (1)(1) of 
thil aection to wear protective clothiJ1&. 
Exception: In Un of th. chana- area 
requirement Ipcciflad in parasraph 
Ul(l)(i). the employ. may permit 
employees engaaed la &IIlaU aca1e. abort 
duration opantiou. aa d.ucribed la 
paragrapb (e)(O) ol thJ.a aectiOD, to clean . 
their protective c10thlq with a portable 
HEPA-equipped vacuum before such 
employeel leave the area where 
maialcnanca wal performed.. 

(ii) Th. employer .haU enaute that 
chanae are .. are equipped with 
lepante .tonse fadlilin lor protective 
clothina and Itreet clothia& III 
accordance wtth MCt10a 1ato.l41(e). 

(Iii) Whenever food or bnerqn are 
conawned at the worblte and 
employeel are expoaed to airborne 
conceotratioaa ol .. belto .. tremoUte. 
LOtbopbyllire. ac:tInoUte. ot a 
combination 01 thae minenlllll excaa 
of the permJlllble exposure Umlt. the 
employer .baU provide lunch are .. ID 
which the aitbome c:ooceatratiooa 01 
..beato .. lremoUte. anthophyllite. 
actinolite. or a combination of these 
minerall are below the action level 

(Z) Requiremenu /01' IYImova/. 
demo/ilion. and lWIIovalioQ op.nWOl»
(i) D«.onlamination a.roa. Ex.c.apt few 
.maU acal .. .hart dunl100 opentiooa. 
u deacribed in parqrapb (e)ttl) of thI. 
Melion. the employer ah.al1 ntablhh a 
decontamiJletioa area that La edJ&.cetlt 
and connected to the regulated area br 
the dtCOntamination of emploYItH 
contaminated with ube-atOl. trem.oUte. 
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IInthophyWte. or actinolite. The 
dCtCDntamin.rion are.a .haU conal.t of &.Q 

equlpmenl roam .• howu area. and clean 
roam ia 'IIrilli. The employer .ha.ll 
enlur. that employee. enter and exit the 
regulated area through the 
decontamiaation area. 

(ii) Clean room. The clean room shaU 
be equipped with Ii locker or 
eppropriate .torage container for each 
employee'. use. 

(iii) Sho .. ·er qrea. Where feaaible. 
.bower facililie • .hall be provided 
which comply with 29 CFR 
191o.141(d}(J). The .howera .nen be 
contiguous both to the eqwpment room 
and the cleaD chanae room. unle .. the 
employer can demon.lnte that thi. 
location it Dot fea.ible. Where the 
employer can demon.lntc that it is not 
feOlible to locale the .nower between 
the equipment room and tile cleun 
change room. the employer .nall en.ute 
that employees: 

(A) Remove •• be.tOI, tremolite,. 
anthophyllite. or actinolite 
contlUllinalillD from their wowwt. 
usins a HEPA ¥tu:uum b4:funt proccedinS 
to a abower thAt ia not c:onlilUOUI to th. 
work area: or 

(8) Remove th.ir COIltaminated 
worksuit.a. don clean WOOt.uit .. and 
proceed to a &hower that it Ilot 
~tothewo~areL 

(iv) Eqw"pment room. The equipment 
room ahall be lupplied with 
impermeable. lab4tlad baS' and . 
conl&inara for the containment and 
diapoaal of cocllam.iaated protectiyCl 
clothing and equipment. 

(v) Decontamination OIYIQ IIntry 
proceduru. (A) the employer abaU 
enaure thatemployaea: . 

(1) Boter the decoatam.ln.ation area 
th.rougb th. claan room: 

(21 Ramovw and depoelt Itreet clothlna 
wilhl.a a lock.,. provided for th.ir UH; 

and 
(3) Put on prolective clothinl and 

relpiratory protection before laavlna the 
c1eLO room. 

(8) Before enterins the endo.ura. the 
employer ah.U en.aure that employeel 
pua ¥ush the equipment room. 

(vi) DecDntaarinalion OIYIQ axit 
~UIYIL (A) Before leaving the 
regulated area. the employer .hall 
e.ntur. that employeea remove aU IfO&I 
contamination and debria from their' 

. prot.ectlve clothia&-
(8) The employer ab.all8fUW'8 that 

emploYItH remove their proaac.Uve 
clo~ in th. eqwpmeat room and 
deposit the clothUJa in labeled 
lmpennaabla bap oc c:ontainus. 

(C) The amployer ab.all alllUte that 
amployKS do not remove thair 
rupiratorw in the equipment room. 

(&ec;. l~l)(\n)(Cl1 



(0) The employer shaU eruW"ll thaI 
employee •• hower prior 10 enlering the 
clean room. 

(E) The employer ,hall eruure that. 
\fler ,howenng, employee, enter the 
.:Iean !'OOm before changing into ,treet 
clothu, 

(Ic.) Communication of hazards to 
empJoyecos-{l) Sign., (i) Wam!na ,ignI 
that demarcate the regulated area ,hall 
be provided and dilplayed at each 
location where airborne concentration. 
of .. beltoa. lremolite, anthophyllite. 
actinolite, or a combination oC theM 
mineraLa may be in exce .. of tha 
expolurc limit.pre.cribed in paragraph 
(c) oC thia ICction. SigJU aball be po.,ed 
at such a di.tanee from auch a location 
that an employee may read the aigzu 
and take neceuary prote;ctive atep. 
before eatering the area marked by the 
ligna. 

(ii) The warning .ign. required by 
paragraph (k)(l)(il of thia acetion .hall 
bear the following inIormaUoil: 

DANGER 
ASBESTOS 

CANCER AND LUNG DlSEASB 
HA.Z.ARD . 

AtmiORIZED PERSONNEL ONLY 

RESPlRA TORS AND PROlECTIVE 
CI..011ilNG ARE REQUIRED IN nus 
AREA 

(iiil Where mineral. in the regulated 
ea are only tremolite, anthophyllite or 
tinolite. the employer may replace the 

tenn Mube.ta." with the appropriate 
mineral name. 

(2) LtJ~u. (il Label. ,hall be affixed 
to all prodUCII containing ube.toa. 
lremolite. anthophyllite. or actinolite 
and to aU coatainen containing •• uCh 
produCll. including weale containen. 
Whe,.. feuible. in.talled .. be.toa. 
tremollte. anthophyllite. or actinolite 
product •• hall contain a vi.ible label 

(U) Label. ahall be printed in Jarse. 
bold letten 00 a contra.ling 
background. 

(iiil Label. .hall be uaed in 
ICCOrdance with the requirementa oC 28 
a:"R 1910.1200(0 of OSHA'. Huard 
CommanicaUoo .tandard. and .ball 
contain the folowina laformaUou: 

DANGER 
CONT AlNS ASBESTOS FIBliRS 

AVOID CREATING DUST 

CANCER AND LUNG DlSEASE 
, HAZARD 

(Ivl When mioerala to be labeled ara 
only tremoUta, anthophyllite and 
actinolite. the employer may replace the 
limn " .. be. to." with the appropriate 
mineral name. 

(v) Label •• hall conlaln • warntng 
,Ialement eg81031 brealhing airborne 
..buIO .. tremolite, anthophyllite. or 
actinolite fibers. 

(vi) The proviaion. Cor la~. required 
by paragraph. (k)(2)(iHk)(2)(lvl do not 
apply where: 

rupinton .. rcqu1rod by zg CFR 
11110.13-4: 

(F) The appropriate work practice. (or 
performing the .. bfttoa. tremollte. 
Inthophyillte. or acllnoll1a job: and 

(G) Medical .urvelllance progrtm 
requIre menll. 

(AI .. be.to •• lremoUte. anthophylUte. 
or actinolite fiben have been modified (Ii) A review oC thl •• tandard. 
by • bonding agent. coaling. biDder • .? _. \ncludlna .ppendl~ . . 
other material provided that the ow (4) Acca.6 to troJnlltgl1lOunou" (II 
maJlwacturer can damonatrata that. The. employer .hall make readlly 
during lay re .. onably Corueeable u.ae. avaIlable to all affected employe~1I 
handling. .torage. di.po.a!. prooeuing. with?ut co.t all wrillen material. 
or trall.lportatioa. no airborne "laling to the employee tralnl", 
concentrationa oC a.be.toe. lrwmoUt.. program.lacluc:llDa a copy or thla 
anthophyllite. actinolite. or a regulaUoa. 
combination of theae mineral ftben in (UI The employer .hall provide to the 
Ucetl of the action level will be ANi.taut Seaelaly and the Director. 
releated. or upon reque.t. all lnlormation and 

(BI .. be.to .. tremollte. uthopbyUIta. tralnlag materiaI. "latlng to the 
actinolita. or a ComblnatioD 01 theM employ .. laformaUoa a.ad tralnlq 
mineraLa i. pf1H!ent in a product in prop-am. 
coacentraliona 1 ... than 0.1 percent bJ (II HollMkHpinB-{l) Vacuwnina. 
welghL Where vaCll"mln• methoda &re181ec:ted. 

(31 Employed information and HBPA mtered YaoUlmlDg equipment 
troinf~ (II The employer .ball iDalitute muat be uaed. n. equipmeat aball be 
a training prosram Cor all m:,loyeea UNCi a.ad empts.d Ill. awmet that 
axpoaed to airborne conceatrationa of mlnlml .... the reentry or aabato.. 
.. hato .. tramoUte. anthophyllit.. tremoUta. uthopbyWt.e. or actlDoUte 
actlDoUte. or a combinaUoa of the.. IIlto the.workplacL 
minerala in excesa of the acHon level (:I) Wa.l4r di.po«d. AabfttOI wute. 
and aball enaure their part1cIpatioa ID acrap, debris. hap. contaiDen. 
the program. eqaJpment. a.ad coataminated dothJq 

(iiI Trainina .~ ~ provided prior to coo.lped lor dlspoaal.lwll be cou.ct.cl 
IX at the tim. of Initial aaalgnment. a.ad dl.poNd or lIl .. eled.labeled. 
unl~u the am~l~yee ~ received Impermeable hap or other cloeed. 
eqwvalent traUl1D8 WIthin tbe pravioua labcJod.lmpermeable coat&lllen. 
12 mantha. and .t leut annually ( I MedkoJ urwO.'------'l) 
therealler. III , .... ......-,. 

(Iii) n. traia1na program ahall be Ccn.mzH1) Emplo~ conrwd. on,. 
conducted in a manaer that the emp~)'et abal1iDatitute • medical 
employee La able to undentaud. The aurnillance program fot all employ... 
employer .hall ea.ure that each auch eagqed in work IDvolviDg Inala or 
Imployee i. informed of the foUowLas: ubatoa. tramoUta. anthophJWta. 

(A) Melhoda of recogaiziaa a.he.atoa. act1aoUte 01' a comblDatioa or theM 
lremolU .. anthopbyWta, and actinolite: mlaerala. at or above.the act10a .... ,or 

(BI The health effecu uaociat.ed wIth 30 IX more daY" per year, or who ~ 
.. be.to .. tramoille., anthophyWt .. or required by thIa NCtioo to wear 
actlnoUte expo.ura: oqative ~ ruplratora. 

(q The relaUooahlp between amoklat (UI Ibcaminotion by a phyaiciOll. (AJ 
and l.bettOa. tremolile. anthopbyllite. 'Ibe employet' ahalJ .nave that all 
and actinoUte ID producing lung cancer, m.edlca1 aamfnaUoaa and proc:echa-a 

(0) The nature oC operatiOQa that ara performed by or UDder the 
could re.ult la expo.ure to ubaete.. aupervlaloo ola ~cenaed phy.lc:1an. aDd 
tremolite.. anthopbyllite.. and actiaoUta. are pI'Ovided.t no c:oet to the ampq .. 
the importance of neceua.ry protective a.ad at. r.uoaab1e time and place. 
cootrou to m..In..Imlu e.xpowre lDc1ud1ai. (H) hnoDi other !han aucb Uc:eDMd 
II applicable, engina-ertar cootrou. pbyaJclaa. who admJnl.der the 
work pracUce .. raplratora. pulmonary fuact100 taUq requlrwd ~ 
bou.aekeeping proceduree. h)'lieoe thIa MCt10a ahall complate. tra!n.lu& 
fadUIlIla. protective clothJ.n& oou.r..ln .pJrometry.pcxaored by an 
decontamination procedurea. 8IJ1C1'IDC7 appropriate academic or proCaa.Ionel 

. procedure;a. and wute dltpoaal IDatilulioa. 
proceduree. and any naceu&rJ' (2) MediooJ u.om.inDIJoru and 
llutruclion In the 11M of th ... cootrot. conauJtotj~11 Frequency. n. 
and procedurel; employ. ahalJ make evallabla m.edlcal 

(E) The purpoM. proper 11M. flttlni eXlmlnaUoaa and cooaultat1ooa to nd 
lIutrucllon.a. and llmJtaUoaa of emplo,.. covered uod.w parqraph 
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(mllllti) of II.i. ll:cliun on Ihe following 
,.:.hedule~ : 

(A) Prior to .. ssignment of Ihe 
employee 10 an are .. where negalivc
pre,sure resplrotors "IC worn; 

(B) When the: elllplo}'ce i:t assigncu tu 
lin are') where expo.ure 10 IIoLe,lo., 
trf'molite. anthophyllite. IIctinulitr.. or II 
comuinatitln of Ihue minerul. mllY Le at 
or above the aClion le\'cl for 30 ur more 
days por yoM, a mccJiCilI examination 
mUll be given wilhin 10 workinl! days 
following Ihe Ihirlielh day of C)(posure; 

(C) And allca.1 annuHll)' Iherela(ter. 
(D) II the eutnining phyaicilln 

tlclenninel Ihlal Ian}' oC Ihe cJUlmiOl.tiona 
.huuJd be providt'd more frequasnlly Ihlln 
Ipcdfied. tbe employer shull pro\'ide 
.ud! f:Xlominlitioni tu .. ((CCIL-d 
employee~ HI the Crequencies IIpccificcJ 
by the phy.icilin. 

(El £;Cuplion: No medicill 
exaowUllion i. tl.'quind oC :10)' 
employee iC udcqwl\e records ahuw Ihld 
the employee haa been examined in 
accordance with this piUagruph wilhin 
the PlAllt-yelir ~riod. 

(iii Contllnt. Medical exuminotion. 
made available punuant to parogruph. 
(mj(ZJtil(AHml(:!}(i}(e) oC thi. Icc:tion 
ahan include: 

(A) A medical lind work bistury with 
'pecilll empha.i, directed to the 
pulmunlll')" cardioVllac:ulllr, Ulld 
Il&Itroiate.Unal .y.tem,. 

t8l On initial euminution. the: 
,llAndanlized qucltiuruuairc conlllinL-d In 
Appendix 0, Peril, and. on lWlwal 
clWIminlition, the IAbbrevililled 
• tRndutdiud que,tiuMuire contained in 
APlkndix 0, PIIr! Z. 

(C) A phy.iCltI auminotion directed 
to the pulmonary and gHstmi"h~lItinul 
.ysteraa. inclucJing lIJ=hell 
roentsellogram to be uclminillten:d al the 
dilcretion u( the phYlician. IIInd 
pulmonary Cuncliun I~.tl oC Corc..-U \'il:.1 
capacity (FVej and forced expiralory 
volum&: at una .econd (f.'EV.), 
1n11'1'nrtatJon and cJelliliclllion uC cheat 
roentgenogram. Ihall b.: conducted In 
aCCDrdltnce wl!h Appendi" Eo 

(D) Any other cuminaliun. or tell~ 
deemed necellary by the c"omining 
phYlician. 

(3) lnfomlotion pru~'idt:d 10 the' 
physician, The employer ~hlall pru\"ide 
Ihe (ollowing inConnlllion to Ihtl 
uamininK phy.ici;m: 

(i) A copy or this .llInd.nu IIlId 
Appendices D. E. illUll; 

(il) A description oC the aCf,-t;lcu 
employ e.'. <Jutie. II. thc)' rclille 10 !lit: 
amplo)'ee' . expo.UTe: 

(iii) The employee'" repre~clIl .. li\"e 
expo.ure It~\'el ur .. otic:ipatcJ L·~pu •• uc 
Ic\'cI; 

Ii,') A oe,criplion of IIny penon,1 
prol!:':"\ e .md reapir .. lol'}' equipment 
u,ed or to bc uaed: and 

(\,lln{onnwlion from previoul medical 
examinlalion. 01 the alTecled employee 
thai i, nol otherwiae Ivailable to the 
eumining phy.ician, 

(4) PhJ':ilciani "",rillen Opillion, (i) The 
eOlplu),er .luill obt3in III wrillen opinion 
from the eXlimining phy,icilln. Thil 
wollen opinion .hall conlain the nt.ull. 
ollht= medical examinatiound IhaU 
include: 

(A) The 'phy.iclan'l opiniun II' to 
whelher the employee hal Iny detected 
nlc!dical condition. Ibat would pI_a the 
employee at an increQud ri.k of 
mliteri .. 1 heulth impain:lenl Crom 
ell.pUliurc to aabello .. tremolite, 
anthuphyllila. oc aclioolila: 

(aT Any rocommendod limitationa on 
Ihe cnlployee or on the lUI oC penooal 
protective equipment .ucb .. 
~.pirutora: and 

(C) A .liltemc:nt th.t the employee h .. 
been inCormed by the phyaicilUl oC the 
ntlult. oC tbe medical examlnaUoa aDd 
o( IIIny medical condiUooa that may 
Ie.ull Crom aabealOl. ll'emolite. 
anthophyllite. or actinolita Ppol~ 

(ii) The empluyer ahaU inalnld the 
ph)'aician not to reveal in the written 
opinion given to the employer .peciCic 
findinp or disposes unrelated to 
occupatlonal AXpoIlU'8 10 ... be.to .. 
ttcmolito, anthopftyWt •• or .ctlAoUte. 

(iii) The enaployer ahlU pro\1d. a 
copy oC Ihe phyaic:ian'1 written opiaioo 
tUlhe affected employ.,. withia :JO day. 
(rum itl ntCeipL 

(n) RCC'.onikHping-{l) Obj«livfI data 
fur eXlJmpleri optttOliDIU. (i) Where tbe 
emploYf!r hut relied on objective dat. 
thllt dc!monatrate that producta made 
Crum or cont.uining Ubeltoa. tremollie. 
IIInlhoph)'lIite. or oc:tinoUte an not 
CUllI.ble oC rele"in& flben of lllibestoa. 
tremolite. antbophyllit~ or ICtinoJite or 
a combinlillion oC lhalO mia .... la. In 
conc.enltlltiona at or .bo\'8 Ihe actioa 
Icvclllndar the upectad c.ond1t1onl oC 
procesaing. UIII. or handUna to u.empt 
IUch operoliCllI1 Crom the InitiAl 
monitnri,,¥ mquiremenll UDd~r 
parlgrllph (0(2) oC thil aection. the 
emplu}'et ,hull utobUah IIJld maiulaiA 
an laccurolll record oC oulectlve Witlll 
n:8lI0nlluly relied upon ill IUPporlUC thl 
excrupliul1. 

(ii) The record Ihall Include Ililellt 
the fulluwiaa inlunnalion: 

(A) The product quoliIying for 
cxcmp:ioa; 

(0) Th. IOwa of Ihe objective Wila: 

(e) Thll teltiDi protocol mullI uC 
le.ting. .. ad/or llnaly.~ of ll\II materilll 
fur I he relelllU oC ubutos. In"noIHe. 
anlhu/,hyllile. or IlClinolile: 

(UI A duc.riplion 01 llle opcn.iioll 
exempted &!ld how !he data IUppo.-t lha 
cxcmplioQ; and 

(E) Othcr data relevlntto the 
opcutlona, mlltenal&. procclling. or 
cmployt:e expo.Ul'e' covered by the 
clU:mption. 

(iii) The emplLlyer .h.Jl maintain thil . 
record lor the durldion oC Ihe employer'l 
reli3nc.e upon lIuch objective dillt •• 
. (21 £'tpo.ure rneasuremenu. (i) Th. 
~mploYIt ahaU keep an accurate record 
of .. II malllUl"emenls ,-ken 10 monitor 
emploYIHI expo.un: to albe.to .. 
ttemolile, antlwphyllite, or actinolite a. 
preac:ribed La plullgra.ph (f) oC thi. 
MClIoa. 
Nom: The employer may utUu. 
the! 5flrvic.es oC cumpctent orglUli%ations 
.uch .. indu.lry tnode ... oci_tion. IIInd 
employee llaocillliollS to maintain the 
recorda required by thia aect1on. 
. (U) Thia record aballLaclude Illeut 
the CoUowtna Worm.ation: 

(A) l'be date oC mcaauremcnt: 
(811be operation Lavolvina elltpo'W1t 

to .. be.tO&. II'"eEUOUte. aatbopbyllila. or 
KtinoJita th.t la being moa.ilon:d; 

(C) s.uupUq and analytical methoda 
used and evi.denca or their .ccurac:y; 

(0) NWllb«. duraUou. u.d reault. of 
J8mpl .. t.akea; 

(E) 1)". of protective d.vicea worn. f( 
any: IUId 

(FJ Nama.IOclMl aec:urity Ilumber. and 
.xpocure 01 tlta emplo)'ee. WbOM 
expoautH I&l"I reprnatated. 

tW) The employer abM1l maintain thia 
record Cew at lIIa.t thirty (30) yean. in 
.cconJaqce with 2i CFR 1Q1Q.2Q. . 

(31 M«1icDJ .urv.l1Ianu. (i) The 
employer ahaI .. tabUah and malntaLa 
an la:urale record Cor each emplof" 
lubJect to medcalawwUlance by 
palllgrapb (m) oC thla ICCtiun. La 
aceotdaace with 28 CFR 191Q.20. 

(Ii) Tha reawd sbaU Include at Ieut 
the Co11owtna ~orm.tioa: I 

(A) The IWIM and lOC;Ial securtly 
llwnbcr of the .ployee; 

tB) A copy of the employee" mftdkal 
oumlaaUun rea&lt .. lncludln(( the 
m4rdiQl b1.tory:qua.tionnalre 
resPOIll8" relul. o( any tel'I, IU\d 
phyaidan'. ntCOC1IJIo8odationa. 

(e) Phyaidan'lwritten opiDioaa: 
(0) Aily emploJf:e medical c:ompla1ntJ 

ralaled 10 axpo'lR 10 .. be. loa. 
tremolil .. anthop.ylUte. 01' IctinoUte: 
aad 

(£1 A cnpy of U. laformatloa 
Pf"Ovidad to tbe p~licWI al required b' 
paraif1lph (m) of bia .leCtion. 

(iiil The elJ1plo)W thall anaure that 
th La record il maid.alDed COl' the 
dur .. aion oC emploJm.ent plu. thirty (30) 
yean.. in accordaru with zg O"R 
11110.20.. 
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141 Trolnmg ~cort1s_ The employer 
,h .• 1i md inldln ilil employee Irainlng 
-~Lllru~ fr.r r.ne 1 y~M beyond Ihe lasl 
. ,'C of l'mploymenl by Ihlll employer_ 

1!.1.-II·oJ/abllily_ Iii The em~'loyer. 
up\Jn wnllen reqlll!sl. shall mak~ all 
ro'I_lIrJ~ rC'qui;ed 10 he mainlained by 
Ihl:J :J~clion 8vdililblt> III Ihe AUlslanl 
"'C't:reluy and Ihe Direclor for 
•· ... lmlnilIIOIl and copying_ 

(iii nll~ employer. upon reque!ll. IIhall 
III.II.C lin\, "'poaure rr.cortb required by 
n,lrallrotphs If) Rnd In) oC Ihis a('clion 
.1\';lIlaule Cur examinalilln and cop1'ing 
III HHech_'f1 employee:., Cormer 
'!:II 111.,p:cs, t1t:Sil\;ta Ir.d rep",,':n 1:llivcA.. 
.II:J Ih.~ J\sHisllllll Sr.t:rr.lurv_ in 
•• ::':lInlanc;e will: Z9 ern 191O_:!O{a}-le) 
,,"d (JlHi), 

(iii) The emtJloyer. IIpon requr.al. ,hall 
"'ilk~ "mpluyee -mediC31 records 
"!Cluired by para:;raphs (m) und (n) uC 
IIII!! sr.f:lion IIvllil~hle Cor e'lHmjnalion 
.,;:c1I:upying 10 Ihc suhjeci empluyee. 
;I:lyune hH\'ing Ihf! spedf:c wrillen 
.,,,n~nl oC Ihe .uhjeel empII)YI~f!. Ind Ihe 
I\~,.i!tl;.nl Secl"I!lary. in accord;ance wilh 
:!!J CFR 1!)10~ 

rfi) Tronsfer 01 T'CCClnis, (i) The 
.:mployer shall comply wilh Ihe 
Il"qulremenls eoncf!ming trander oC 
rl"Cordl sci Corth in !9 CFR 1910-20 (h). 

(ii) Whf-never the employer ceasel to 
'u lJusinesa and Ihere is IIU lucccuor 

'llnver Iu receive ilnd retain Ihe 
rti~ for the prescribed period. the 

d:1~lul cr Ihull notify the Director at 
I~IISI 90 dllYI prior 10 dilpoaal Ind. upon 
rt!quesl. tranlmit them 10 the Director. 

(0) Dote.-{1) Effective dat~ Thil 
I~tion .hlAlI become errective linaert 
lldh' 30 doy. Crom publication In the 
f'ttdenl R.p.terJ. Th. reqwremenu of 
Ihe a.beltol IlandlArd luued in June 
1972 (37 FR 11318) ... amended. and 
publi.hed in zg CFR 1910-1001-(1985) 
:-emain in eUect until complilAnce i. 
.. d,ie\-~d with the paraUel provl.iona oC 
Inil .Iandard. 

(2) Slart-up date#. (i) The 
fl:tjuif\·menl. or paragrapha (e) through 
(nj oC Ihil lection. including the 
enllineering controll .pecified In 
pllrllgrllph Ig)(l) oC thil seclion. .hall be 
complied with lJy (Inl4!rt dale 210 dly, 
(rom pulJlicalion in the federal 
Itttti-terl_ • 

Ip) ApPf!ndicn.. (1) AppendlCH A. C. 
D. ioInd E 10 Ihia section Ire incorporaled 
III part oC thll aectlon and the content. 
oC IheM IIppendicn arl! mandllory. 

IZI Appendicn B. P. G. H. Ind 1 to thia 
sr.cllOQ are inConnallonarand ant not 
inlended 10 entlle any addilional 
'lbligBlion. nol olherwiM impa.ed or 10 
- ~I"Bcl from any exi.lins obligalion., 

~ 

App4nIdlll A 10 § 11128,~HA L'wr--a 
).tclbod-Man.d.tlorl' 

TIll, m4nLlnhJr)' 4ppenJ'll Ipwcili .. 1 Ih" 
v~du~ (olr ~n~ll'xtnllllir .. mplea (or 
•• tw"OI. lIemohle, Inlhnphyllile, .nd 
IILllllohle .. nd lpe.:.:ica q ..... hly Cl.llIlrol 
prnLcJu~1 Ihal musl lee implemenled by 
luhor.Jlun~' perlomulIg II .... n .. I)·aia, Thl! 
'Hm~'linll and an"lylical m".hoJ. dnclibf!.d 
le"lnw ~prelCnl Ih. elr.mc:nla uf Ihe "vllil~hle 
mnnilnnng mel hod I lAUch al Ihe NIOSH rI\OO 
melhoo\ which OSHA cnnliden 10 be • 
ulen .. .!1 10 achie"" adaqlUle emplll)'eft 
1:,,"""U(11 muniloring ""hll", 1I1I1.I""i:l1l 
I!ml-'luy~1"!\ 10 1.1" me.lllxl$ Ihal lire lllre.u!" 
ea:4lcli.hed wilhln Ih.ir orv"lIiUlioO\l. _"II 
emllloycn who .re requintd 10 CI.Ind.u.;1 .. it 
mumlurinl IInder parllG"'ph 10 DC Ih. 
'lilllllHrd are required 10 uilliu IInlllrlil'.IIl 
lul"""'I<)ril.'. Ih"l 1.111'. Ihi. pror..e.Jure_ or a.1 
"'Iui\ iJl .. nl m"lhod, (or collllCllnc und 
aMlp:ing IImpla. 

SoJft//,/il'1: and Ano/)'Iicu/ Pror.eduftl 

1, Th. aumplins medium CM air umpl .. 
.hull be milled .::cllulo:le •• ler fill", 
memhrlllCl- TheM .1uI1l be dcaipwllld Ly lbe 
m;lRuC.ctun:r •• Iuillible Crw .. ""I,,., 
lrefllolile. .nlhophyllite. and IIctinallle 
cuWlling. See below for...;.cttoa 01 billn .... 

z.. The pn(ened collection dftvice IhaU be 
Ihe %.i-n.m diameter c .... 11e wilh la opm
C.c.ed 5G-fum eXlerulon cowl The 37-m1ll 
alMUelDllY be U3ed if MCIIMIII)' bul only if 
wrillen jualirlClllioa Cor the need 10 II.- Ibe 
31-l1\l1I CtlletUSNUellCCOl11p4ai .. lhe MQlple 
multi in the employ .. •• allpollile .-ilarina 
n:cord.. , 

l. An ;dr nuw rll. belween o.s liler/lllill 
and 2..51l1en/min wU be acIlC1ed for lhe 
'l!J/rnm C .... llc.lllhe 37of11lD CiNelli I. 
uaed. In lir flow till belwflCft 1 Ular/min 
Ind 1.5 lilen/min .haD be .. Ieded. 

4_ Wh.,... poaeibLa. a IUmcienl air vohwl 
Cor .ach air NIIIpJ. ahl&l1 be con.ctad 10 yield 
bo!'WHQ 100 and UOO liben p.r aqure 
millhneltr on the _bn.ne fillet. If a nitIII' 
d.rlteoaln IIppe .... nce or if '-duet it _ 
on Ih.lilter. I MCOnd ... ahaJl be 
IllIned.. 

5_ Ship lhe _pi .. Ia a rit\d cont.iner 
wilh I"meienl packinl maleriallo prnenl 
di.lodgil18tM cotklcled fiben. hckJaa 
m:l!erialliwl hal I hip electroetllllc c:hat,ta 
on ill awiace 1',1- expended polY"ynnel 
CIInnol be ued beau.. auch mal....ual CIIQ 

r.ltu .. 10M oC fiben 10 the .,d ... uf lbe 
c:IIlHlle_ 

I. Clllibr.l ... dt pcnoull'lll:ll'!h'll pump 
bdnrll .nd .( .... u .. wilh a ... ~~lMtive 
n11c:r c.aucllelnalallcd betWMIIlbe pwap 
lind lhe r.allbr.tlon d.vlc.e. 

1_ Pcnonal .. 'mplca ahMll be lUnI Ia tH 
"br ... lhlnl IOIW" of Ihe employ .. (I .... 
.I"'chod 10 or neur the c.ollllr or !.pfi 0&lIl' 

lho WOfUt'1 f.ceJ. 
I. FIber Counl' lhall be mllde bJ ~t1VI 

ph ..... conlRlI "'ina a miaoec:ope wilh Ill' 
11.1 10 X eyepiece and II 40 lo.a X objective 
for. lu.,,1 m.llJliOCilIIOII oC IP9f01lUnalely 400 
X ~nd .. numerical ap.Murw oC ~ to o.n. 
11w: lI'Iiaoacnpe ,hlllI .Iao be filled witb • 
lI~n or \,I ... IiIler_ 

II.. Th~ microacopr Ih.1I be nHad with. 
W .. lton-Becl.r.1I r.yr.IU..c;e ,",lIcu&. calibrated 

REFERENCE FILE 

(or I n .. ld di .. mrl.r of 100 miaomelcn 1+/ 
- Z n\lt:romcl~" l_ 

ID, Tl.., \1" .1\,,-,t:ift ucl.,lIon limil o( .ha 
nlirm.r.npr sh ... !: be .boul 1 dt!8re~ 
m"dloN'J u:.ing Ihe II!;E phase .hin leal .Iiele 
10ft nurlinr.rl bduw, 

a, PI"c" Ihl! 1"11 .lide on .he micm1Cnpc 
,IRlle allff c~nlr.r il 'Inder Ihe ph.ue objeclivr. 

b_ Brinl! Ihe bloc!.1 o( grooved linll. Inlo 
fOt'UI_ 
~rlw tlid .. CUll4iIU oC _n "'" 01 

~oo\'ed IinH IC'~ ~ groanl 10 e.ch block) 
in Je:_ndlr.1I order of villlcilily (rolll ",. 1 10 
1_ .. :vcn bl'i'l" thl! leul viaiblc_ Th. 
requirr.men:, Cur ubMlos.. lre.nolite. 
anthnphyl!ilL'. :and ,clir;Ollile colcnllnl are th.1 
Ihe alir.rnacope uplicc mual re.l.llve lha 
~"ed lin". in HI 3 campl.,eI)·. allhoulh 
.hey lI\IIy "pJM:lr some",h", flint, and th.l 
Ihe tp'OOvr.d liMa in xl, II an<11l11uII be 
in"iaiIJI.t.. ~II 4 and 5 mUll ~ .. llr .. l 
puti.lly visible bUl nwy vilfy .lillhtly In 
vi.ibillly Wlwi"!n miaoscopca. A JNaOKnpe 
thlll fllila 10 IM<'.llt ..... rrq ... u..mcnl. baa 
either 100 low or 100 high. tHOlullon 10 be 
u....d lor aabetcnr. tramoU ... anlhophylUliI. 
Ind ... -l!nolilc c:ounlinl-

c.1f lhe ImA.re deleriol'Wta. d .... aDd 
.&1( ..... the mh:ro.copc oplla.. -U the probIe .. 
poet'Il,11. r-WII1t the microecope lIUI"ufactarer. 

11. Eioich act of _plea taUn willlncJude 
10 pen:.wt bLaab or a miaimlllll 01 Z ldaab. 
The b1lU1k !'Muhl .hltU be Ivcnpi lind 
IUbtracted lfOlD th~ analytical resulta before 
reportins. Any aaanp," I'P.prncIlled by a 
blilnk hllvin, I fiber cma.nt In ucaM 017 
liben/1OU n.lda lhall be rvlec:ted.. 

12. 1M _pie. shaU be IIIOWIled b, !be 
ac:eIOftll/INo:lia _Ibod or a IMthod willa 
11ft equlnlcaf indn 01 rolractJaa aad aImi1ar 
clarily. 

13. Oble" .. lhe rollowlnc couat1ac NI ... 
.. CouIIl onl,. 8bcn r.quallo Olioapi' thaft 

I .. laoaIclen. Mauurw the IIIIfIb or c:wwd 
ftben ~ the C1IIft. 

b. Counl .U putida II' • ___ lnrDolIt.. 
.,,'bopQyUlIe. lind actiaolJta thai be ... a 
,-"¥dHo-widtb ratio (upec;t rallol 013;1 ClI' 

arel~. 

c. Fibers 111111 cadtely wilbia tht boundary 
0Ilh. WaJtoct-8ftc:Itau p-al1culel1dd aba1l 
1'WOd ... a t:OUnl 01 t. F1ben croaeinc lh. , 
bouDdary ~ bowlnl ODe ead wihla the 
drd.,IhIIU recei_tM cowl of one baJf' (~J. 
Do not counl lay ftbet thai ~ jw 
;nllcWa bcIand.ary _ than ooc::.. P-ejKt 
.Ad do not coval lUIy other fthera .
I~ they me1 be vlubl. O4ltaide '¥ 
1"I.1cIi1. _. ' 

Ii. «=-1 bYndl .. ol ftben a. _ 8\« 
lMliaa IndlvilllMl Hbers COUI be Idcallied by 
obeeni"ll bach enda ollUllndiYidwd &bar. 

.. CounIInOUllh snllcul. ftelda 10 ~ 100 
ftben. CowII a IIlinUnum oC ZO Heide .bp 
ooualinc al 100 n.w. rqudlaa olllber 
_t. 

14. Blind n:c:ount.a ahaU be cooduct.d.t the 
rate ol10 per-cmL 

QuoJily Conw/ Ptvc.dww 

1.lAlnlaborvlury provaa. Each w-.fofy 
aad/ur Hch c-omp.ay witb IDOft !baa _ 
~ COWlllnc alJda ahall nlab¥h a 
al .. tiaUCllJly dc:-slpMd qlAe Illy eeauranoe 
projIn .. m""l .. ing blind reooun t.a eDd 

(a.a.. 11K.5a, ~ IlJ 
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(:'lhhr~llun .nd QU.i J. ly C ... I:n,; 

11. uhbr.hon of Iho: Wilhon·!kt:kell 
II.4111: .. le. Thc d iilmcle,. d.lmml. uf Ihe: 
tlrO.:ul .. , c<lunll;'11 .,..,. ... nd Ihe dist di.lmclc:r 
na~ .. 1 l>< spr.':liIC..t "'hen ur.ler·n~ Ih" 
\II :lIIcu!e. 

•. Inscrl :.nll a~il ililhle IIr"liCu!r. inl<l In. 
.. ~ .. p.cce lAnd fucua .0 Ihi! Ihe IIrillicule 1,lIel 
•• " " ... rp lind cle.n. 

b. Sc:1 Ihe :tPPNpriillt intcrpull.llary 
J"llAn.:.&! .. nd, If ilpplicebld, re~llb" 
b"I'I.:ul4f hello! adju'lmenllO Ibill In .. 
1I11'lInllir ... lil)n rem .. inl coR;tlanl. 

1:, In~l .. il III.! .. lu .. o3 :.c: phaae objective. 
d. I·h.cc .. ~Iilile nlio·urncl.!r 011 thee 

Iruo.:u~1lC uLlccl _I"ile i&IId fucwo Ihe 
m,crol.:ope .. n Ihe ~noJu .. IC lil:l:l. 

c. Meol:.ulI: Ihe m,.t/niflcd .nil len"lh, 
L,I::uul. u:;.;r,"lhc »Ia!:", micruRlell'r. 

C. Rer,I')';' Ihe gralicuw fNm Ihe 
mic:ru!lcupe .. nd me;a,ure il. ilcl""llVid 
lenglb. L.(lIIrn). Thi. C4n be.1 be 
.1.:conlplishcd b)' usinll ~ .. hlilc fill~ ~ilh 
vr.miefll. 

I· Collculale Ihe circle &li.n:~ler, d.~mrn). Cor 
Ihe WMhon·B.!uo'!lI @raticllle: 

'--"0 
~ .. ---

L. 

~-If L. .'108 WD, L. .. %.93 nun 
.oJ 0 .. 100 um. Ihea do - z.n nun. 

b. Check thlt r.~W di.unelcl. D(llccepl<tble 
"illtle 100 rom X: Z mml wilh a ,use 
micrvmwlar ujk)G n:ccipl ullhe JVatitWa Crom 
the manuC~ctw~r. Detemllno fiel.:! al1'.4 
(n&r:lal· 

l%. MictotcOpe idjwolmenlL Fol!ow Iltot 
manw .. cturtr'. ill,;ltucli.m~ and .. lao Ib. 
(oJ/owins: 

e. Adiuat the I!.hl IOl:rr.c lur even 
iI!umin~tioa aeroll IhM fi.:lrl of view ililhe 
cord,,:I'er iriL 
N~-Kuhler i/!umiMtiun i. preC~rrl!d. 

",he"e aYllil .. bl., 
h. focu. 00 Ih. pwrticuw!. m.clenAllo be 

alUlQJiocd. .. 
c. Maw llire Ih.at Ihl: ii.:ld iria I. in COCUL 

unhered on tha.empla. ~nd open onl)' 
enouall to full), ilIwnin~lc Ihe field oC vjew. 

d. UN the tcletcOp8 oculAr .upplied b)' Ih. 
manwectutaT to el1lUl1l Ih .. 1 the plla .. nnlla 
(oUUIular dia"hrasm and phu ..... biClinR 
..... ""'n14) are c00C8'Olric. • 

13. O;~ Iha pha_.hifl doaleclloo limit oC 
Ihe mlaoacope periu.ii.:eUy. 

a. Remu". Iha HSI::/SPL ph .. M-COntrall 
leAl .IiJe from ill .hippina conhaintr an" 
eenler il WIder Ihe phase objeclive. 

b. BriN! the bloch or grooved line. inlo 
f"..:1&&. 

Nota..-Tb~ " ide con.iala 01 U"'~n ~la oI 
BTU""'" Ic.a.. :!IJ grDUvea 10 eacli blocJ< I in 
J".cr.nJ" '!I onic:r 01 " ••• hiltly from I~la 1 107. 
Th .. n:qUIt'CDl~lIla f~ co"'nu~ ,U. th .. 1 1M 
rrol.:N&<;<JPI! OPIICI mllal "'1"lve Ihe grooved 
hll~' .n &<:1 J comllleh.ly. 1I11!1ough they may 
'r:pc:"~ ,.In,.:,,,h .. c r~I:lI, ilnd th .. llhe groov~ 
I .. w~ in acts illo 7 mual be inlluibl •. ~Ia 4 
;011115 RI&1SI ~ "I leu I pathall~ vi",lal. bUI 
rro .. ) Voir)' willhll)' 10 vi~lbalil)' bel wean 
naicrotcOpel. A .lIiuuscupe whll:h faU. 10 
rnooelll:.eae NquU'ellk!nl' Iua eitlter IOU low or 
l.lO hl~ 11\ relOlution 10 be liNd lUI' .abe.la.. 
IJ-.mulile. ~n\JIovlayllll .. anJ ilCllnlllile 
r.OoJr.! iOIl· 

Co 1C Ihe iaugc Qu.;oUI1 dt!lerioliollc .. clean 
Ihe microSCA;pc ol.aice .. nd, illhe pRlIJI .. rn 
l=~rsillL CDn:tlllc the mic:ru«:ope 
m;,nufllclurer, 

14. Qu .. lil), cunlrol uf fiber "'Ollne.. 
iI. Prermrv or.d o.lIlnl fillld blank. .. lona 

wilh lbe licld ~mpl" ... RoIp.Jrt the COUAla 00 

ee.:h bl:mi.:. CcolculMt. the lDc:eo of the field 
blanll;OUnl. lind .iablrac.l thil ".1\1.8 Croaa 
ucb LlIUple count boICore repuc1ia1 the 
reaule.. . 

Note L-l'he identily 01 the bllllilr. f&l\.cn 
Ihould boI wlln.lwn to the COURh!r until aU 
C\lWlla hivlI b..'\In c:omplolAaocl. 

Nelle z: U a fieeld black )'ieIJa fiber counle 
areallOf' then 7 iiben/loo lielda. rep.xt 
puuible coot;unillauOA oC 1M ... mpJu. 

b. ~r!UC'1Il blilld rec;.)UQta by l!w Ii&IIM 

counltlr on 10 ~n:enl of fi!ICn counted 
(11iJes rel"belcd b)' • parwa othat thaa the 
COWl III'). 

15. UN the foUowill, faa( tD de~ 
wha:har a !Wir of COUDIe OIl the a&III4I fiiter 
ah.:uw.l be ncj.clod t.:aUM 01 poMibie biaa. 
Thia 'l»Ii.aIl': aatinwlct. the COIADliq 
repc"l~bility ,111w 9S~ c:oofidcoc:e level 
OIACllr.i Ihlt _pie i/ the difTenace batw .. 
lba two CtlWlII eltCftda %.17{F)a.. where 
P'..:oavctilge of the two fabarcounla &Ad 
.. '"rew!ivII standard cLt"wtLoa, wbi.c:h thouJcl 
be deri"ed by aach W~"lDQ' b;&.-l OA 
hUloricel iD-hOUN Galli. 

NOl&.-li .. p4ir 01 C04IIlle la rejecled al a 
reaull or thi. 1",- recouo1 thelWP 4 in in. 
Mlllpl .. io the MI &Ad .... the oa~ cowua 
"lIawt the flNt COIADe.. DI~ ..u njac:Uci 
JIIIired COWllll. 

18. Enroll.ath new COWllU 1A. aralaUal 
COutU thai compara per!arm:ance 01 
counlen on • "arielY otu.a uaiAa thla 
proceJUI'P.. 

Noc..-Tu en.una ;oocl reprodudbllll,. ell 
"OOc-.. ton" "q"KCd In uhatoa. ItamoUta. 
unlhophyllile, lind aclinolite CUWllina an 
rcquiM 10 plirtidV4le io the I'rofJd.ncy 
NuI~'liCJII Te~linll (PAT) Proar-m and thoul" 
Nulinely p.rticip~C. wIth oth ... aabnlO., 
wlltollilt ... nlhopbt·llil .. &Ad acslnolile fi~ 
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",unllng I .. bonolori~. In L'ta u.Lh .. n~'" of lidtJ 
... mplon 10 comp.orr. p",,(urm .. nce ur COunlera. 

).\"'uun:nI~nl 

17. P1 .. c. th .. lliJ. on Ih. moch.ail·ul 11"l:e 
of Ihe ulibr.led InICfOtcO~ With Ih. GenIIII' 
of Ihe fill",r uud .. , Ihot obi"cu"" Icn •. rO('u~ 
the micro,co~ on the pilln. oC Ihe fiholr • 

Ia. itcgul .. ri), check phaac-r1na .. lillno.ent 
end !CoWer Illumm...lion. 

11l. The followinll an the counlins nllrt: 
., Cou.ol 001)' fiben IOll8Cr lhoon 5 um. 

Malliure lb. lenalh or ouvcd CiIJe,. alonl the 
cw-ve. 

b. Counl ool)' fib.tn wilh a lenl,b·llJ-widlh 
relio rquallo or p ..... let' than l:l. 

c. For fibers I~I erosa tho boundllr)' uC Ihe 
.,.11011. fi.ld., do Ibe foliowinlr. 

1. CoWlI an)' fiber lonller the 5 urn 1;'41 lin 
enlirely wilhin the gJ1Iticul. ilrea. 

Z. CoWlI .. \oW fiber 111)' fib.:r wilb ".,1, one 
.nd I),inll within Ihe JV1III~lle area. 

l. Do oul counl an)' Ii~ lb.1 c:rcItU th~ 
anaticule bowldar)' mane than onca. 

.. Reject and do BOt COWlt .. 11 oth"., fibers.
d. Couot bUAdJee oCfaben It one fiber 

IIAIeu indivIdual fiben ClIO be idelltified by 
obNrvina both end.t of Ii fiber. 

a. Count aooqh araticule field. to yield 100 
fibttrs. CoWlt a minimum GIza n.lda. Stop al 
100 fieleS. rqardlcaa 01 fiber coWlt. 

20. SWt COWllina lroaa one aad of tha filter 
and PNIIflIU &loa, a redial line to the other 
end. lhih eilher up ~ doWil OA the fillet •• nd 
cootioua 1a tbe revena diredioa. Sotlact &Ida . 
reodomly b)' lookiDc awa,. &om the e)'lIpiec:e 
brieny ~ advancioc the ......... nkal a"'&eo 
Wbea •• agIomenle coven ca. Mt or mar. 
of the field 01 view. reject tbe ftald &Ad .. ltoct 
aoothw. Do DOtl'C'pOrl reJected ftaJda 1a lbe 
nwnboK olwtal 6alda COUDtad. 

No&e.-Wba COWItiDa a fiaJd. canliaUOUlI), 
.can I rup 01 focal plaDa br mcMoc \be 
be fGala knob to detect "" Iloe fiber. 
wbicb ha"e become embedded ill tb.e mt .... 
The aaWl~ter fibera will be vert Cainl 
bllt an all Uaponant COAtributiDa to the total 
COUAt. 

CalcI&laUoaa 
n. Caloalate &Ad repon fiber cIaoaltJ OIl 

the tilter.1 (fiben/_I ): by dlvkWlc the 
tolll fiber COWl!. P: naiAua the IDII&A field 
b1aoIt COWIt. B. b)' the _ber of nelda. a: 
and the Geld ena .. It. (Q..OQ7I4 _a Cor a 
properi)' c:alIbnted Welloa-Beckelt 
","ti~): 

P-8, 
It - -- IIben/_' 

(n)(AcJ 
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pcnn,lItd 10 1M u...-.1 lor .. ~h)s. Ir,·:n.""". 
anlhophyllile:. and IClinolile work.. for 
~rIcC\IVC prolact:on. re:,pinolora mu.1 01 )·o .. r 
r~c.. .nd hc .. d .nu8Iy. yo .... e:mplo~~r il 
requlr1:d 10 coodW:1 fil Inta when you .. ~e 
I:nl u1illlled a """piralor end """., 1\ mon,h. 
Ih" ...... 'I"r R,,'piralorl .howl! nlll h. 
loo&4'l\ed or remo"e-<! in wun. ,ilu,ui.1Il1 
w""' ... Ihelr UN i. r.quand. 

a Prol"cli~. Clolhina: You UN rC·.luirc:.! In 
wr.1lI' prrllK1i"" dothina in work arna " · ... "ro: 
.,1)<11.1 .. lremulila. anUlophyllilC. llruJ 
.LlJrwUa.a r.bor conccotfillion •• ~ Iho: 
pcnui~Lrle .. po.ur. IimiIIPEL) oC Q.Z fie.;. 10 
prn.nl CUnlOlrninlllion oC the .Iu.n. WheN 
prolactlv. dOlhina La requ.ired. your CWillo)'cr 
mual p'ovick you with clue lanuonl .. 
UII&o:U you .,.. wotkina on a luve ... bealoa. 
In:moli .... antbophyllile. and IICliliulil' 
remo~ .. 1 oM deawlition project, y"'-" employ"t 
mael .. lao pnlvide a ch~np l'OQ.n lind 
MiI ... ;,I, lodIo:ra lor )'0111' .treel clolba .. lIcJ 
I,;OCIlaminllled wurk clothe .. U you .Are 
work i." on a I.,... ... bullM, tremolil .. 
anchupeyllila. and 8C1inolite removeJ or 
d411II01iti.Jn pt'Ojcct. IlDd when it La ICII.ibl. lu 
do so. your unplo)'erlDl&ll provide • ~aA 
room. aho_. and decoillamilialion room 
CUIlliauoue to the wont A,... Wba.a a..vi", 
the work ...... you Gluel remov. 
conwminlttad cloth1q belon pcoceedJ", 10 
Ih. aIluwer. U the abow. ia POt .d~ 10 
thoi wutk are .. )'OU m&&at YaCWUll YO"'" 
clulhi", belon proc:eedUlc 10 the ch.1UI" 
room aAd Ihow •• To prevellllAhaUnv lillen 
III coa&u:liuled chaqe roocna aAd abo ........ 
I.ave your rv'pitalor on uotil ~ le.ve the 
abow. uG a". tho c1a&ll chaaa- room. 

IV. DLapoNJ Prucad_ and CeeDUP 

A. W ..... thai ..... taMRled by ~ 
",heR aabntoa. tremolil .. uthopbyWI .. &Ad 
actiAoUta ia pteMnl iDcbAdc 

1. Em9ty .. bntoe.lmDOlita. amhophyWI .. 
and acllDOlile ahippina COQWn ..... 

Z. Proce .. wutaa .ucla .. CUIIiIIIt. 
trimmiop. or relect malarial. 

3. HOUM\sMP'OC w .... lroID .-piDa or 
.~ " 

t. Aabaloa. trwmoUta, uCaopbyWta, aod 
IICtloaUle Rrcproonn, or IDeulaIl.oa _1erIaJ 
fhal La /'amoM lrom.IM.1Idiop. 

L BWldiAc pIOduca. ·thal COQI4\D ubnw.. 
tremol.lte. uthophyWI .. aod act1oo1ite 
remand durina ~ reaovalioa or 
demol1liaL 

.. CGataaloatad d1.po.abla ptOtcdJ .. 

dothJna. 
B. Empty ahIpplDl hap caD be llatteMd 

unci« uhaa.al booda and puked 1010 alrt!&hl 
OOGI.u--. COf' dJ.poM1. Empty ahI~ 
drwDa IA cWn.cul1 10 duD aod abould be 
M&1ad. 

C. Vacuum lop Of' diapoubla pep. f1ltan 
ahoWd DOC be c1a&ncd..twl &hould be tpnI)'.d 
with • no. _Ief' miat aAd pL.ord 11110 • 
lebel.d _uta CX)Q1aiA .... 
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O. Procc ...... ,. end bO&lW"~pinl "' •• Ie 
.houJd b. .. elled wilb w.ref' or • aWr.1W'e 01 ... ,u .nd awflOCl.IuI1 pnot \0 paduollUla La 
d"po ... bl. CQtltaUMn. 

£. M .. leri.1 coatainll\l ubealo ... trcmoUt .. 
."Ul"phrllil .. &Ad aCIiAOUle thai i. remo"ed 
frum build ina. m&&at be diapoooed oC 10 I.ak
IIchl 6-aul Ihid. plutic bcp. pla.tic·lined 
urdbo'lrd containen. or plaalic·lilIed met'" 
conle""''''' Th ... w •• I .... wbleb are remove-<! 
wbil. w.t.. aJ\oWd be .. aled IJu::ontalnen 
b-Ifo/"C thcy city aul \0 rrWiim .. tIu rei ..... 01 
.. ~.Ioa. tramoUle. anthophyWta. &Ad 
MClinolil.libe,.. duriq budllna. 

V. Acx:aa 10 lnlOl'llladon 

A. ElIch y.ar. your uopJoyer &I requil'lod 10 
in(OI1II you of the 1Dl0000001loa COQt.ained La 
thi •• tand.ud aAd.ppc:DdJcn lor •• balo.a, 
lremolil" anthophyUita. &ad IICt1DolilL In 
addition. your emJllor. Glucl iutnK:I yUII III 
th.t propef' wen practioet lor Iwad.llq 
IMI.ri.11 coalaininc ubaloa.ll'emoUla. 
aJllboplt)'Uita. aod .cIiDoU1a. aod tbe axnct 
uu 01 ptoleca .. equipmeat. 

B. Your _ploya' ia requirvd to dwlet'lDiM 
whathar rou IA bemc upoeecI to ubatoa. 
traDolita. ulhopb,wla. &Ad acttaoUta. Y_ 
or yOUI' reprneAt.tl .. baa the rtahl to 
ot-v. employ .. _a..ram_a. uGlo 
recun1 the reeult.a obtelud Yow MJpIor.la 
required to 1Dl_ )aU 01 your .xpoeute. aDd. 
II yOI& IA expoMd .bon the permlalbla 
Illnit.1w Of' abe la requlnd to lDlona l'.IU 01 
the KlIoaa tUl AN beIac tau. to reduce 
)'OW' IJtfIO'M'" to withla !be pena&aatb&e u.JL 

C. Your ampIoyIIt Ie NquJred to keep 
rec:urd.a of yow ~ uG-ned 
.um.lDalloaa. n.... ~ rec::orda IDUI& 
1M kept rot' at '-artblrty (301 ,...,.. Medical 
recon1a muat be kept far the period 01 )'our 
ampIor-t pt- thlrtr (301 ,. ...... 

D. Va..mpIoyw la nqu1teclto ra ..... 
'1044 expoaww ucllMCik:&l.-da 10 row 
pb)'alciu ot' cleaiptacl ~t.at1" IIpoD 
y~ wrlltaa requeaL 

A.ppeMIx H .. 1111. sea Ue"eaI 
Sw....w-GII· h .. ~ 
~ ......... ,w..."'~Nc.
Waeda&olJ 
L ROIl&. 01 Eotry loUIatkla.lDandae 

n. ToxJooloo 
010IcaJ ~ 01 the advene .a.a. 

aaaoclatad wi .... ~ to uba\oa. 
tI'eaMlUla. ?DtbophyW ... tad adi.ooUla. 1a 
prucnllll the C_ ol....-.1 ~ 
ep4damJolop:aJ .cudin ol ooaapaUoa&U,. 
.~ woR.en. fa.mUr coalac&l of worw.. 
&Ad penone 11\1na DMI' ubwoa. ~ ... 
?DthopbyWta. aAd 1IdiDoU .. mlAee. TheM 
.1u.dJft bav. abowo • da60ita uaodada. 
ben.c.Q .xpoev.n 10 • .beetoe. 1raDOlI ... 
aotbopbyW ... aAd IdiDoUte aAd .. 

.I\CJ'1!M64<i inadeo.c.e ollunll c.anc.or. pl.ural 
end re n 10n...1 me.a the liom.a. ""lI'o4o la.tina! 
CAtlUr. and ~.loaU.. The I. liar II • 
di .... blinll fibrolic IUOC dLM ... \hal La c.aUMd 
OQly by ex.po."no lu .abe.lD&. Expo...,.. 10 
ube.loa. Ir.molil .. IUlthophyWt .. uG 
eClin.olile be •• 110 bHa uaoci ... ,d with Mil 

lnaaucd incidaaa 01 hoph.qeaL k.idns'l. 
lar,nlJ"leL pb.rynl(Clll .nd bUCCMl c.a"il), 
cana,... ~ with other lu\oWQ chronic 
occupalioa.aJ dJ .... _ diu .... uod.aled 
with •• bHloa, Il'emolil •• utbopbyllile, and 
IIcliAOllta aeOlraUy appcIA .boul 20 y ...... 
(ollowilla tb.e liral oc:a&IT'eGCI oflllPOawc 
There IA no k.noW1l acute .aeca. &MOci.led 
with axpo.urc 10 sabnl.oa, tremolil" 
anthopbyllil .. and actiMlilL 

EpidcmiolUiica.llludi .. iAdicate that the 
riak oll"", c.e.occr amana upoMd warUra 
.... h.o.mDb ci8"""" i.II"'l.Iy iAaeaMd 
o.~.r aD. rialr. ulll&IIC Qnc:a' PaIOOl _ 
.... poMd lIIDOken or IIXpOMd AOo.mokcn. 
n- .Iudia 1UiII"1 Uu.l ccualion 01 
'lDOkina wW rodYCe tha riaIt 01 !I&DI c:ancut 
lor • penoD aJ4)OMd 10 •• bntoa, tremoUla. 
uthuphyWte. and a.ctio.o1ite twl wUl not 
redw:a 1110 the I&IDI len' 01 ria" aa that 
axI.1inI far u apoMd wocu,. wbo baa 
lIoIyer ..-ked.. 

m. SIp and Symptoma 0I~&ad 
DiMue 

Tba IIpa aAd l)'IDptDIU 0Il.uac c:&nea' or 
.... trolo .... 1Aal C&AQr Induced b)' expoawe 
to ... loa, tnmoUta. ?DthopbyWta. aAd 
&diDolIta are DOt umq-. a.cept that • cbaet 
X-r 01 u expoeed paliaal willa t ..... caDCW 
l1li)' allow p&.waI plaq-.. pleural 
Qldllalloa or pIewal6l1taU. SJ1DPC.OlU 
~ol=.ocbellgm.~ 
~ 01 breath. paID III tIM ...u. 01 the 
cbeat. ot' sbdomlMI paiA. u"ocMI •• baa 
• IIUICIa IoQpr la~ period coaapend wtdl 
baAa CUIICIf (40 ,...... .""'1~ ,..,..). 
aGC1 .-.ocheli.xna la tharelOft aaocw likal'llo 
be louod amuaa WoRara who __ fira( 

axpoeed 10 ubeatoe at u ae.rl'l .... 'h lothellOlM Ia alw.,.. fatal. 
Aebeelncls Ie INI_sr)' nbtoa1a cauaed b'l 

aM ecn'_'srioe 01 aebMw.Gbeta ill the 
1\IGIIL S~ IAdade ebormaa 01 btMth. 
m.~bl~ ,.~ &Ad vape rMliAp 01 
ua- Wbea die Ii.broeM WOC'MD&, 

ahortD.- 01 braada oa::ura avea at reeL 11M 
dl • .,.".ul ol •• bntoela La b&.tocI OG. b1ecoIJ 
01 axpoeurc to aat-loe tha pnMACIt of 
~Ik radWoP: cau.... ... 
IAapIra10ry cradtlee lralae). aAd other dl.nl.caJ 
faail&rM olll~ I~ diMu&. P\wra1 
p1a~ &ad obJdceo''lIIA ",ed OG X
rare &akaa """'" ta. eerly ...... 01 aM 
ci~ AabeeI06ls Ie on.... procrMeI .. 
d.iaeaM _ la die .beeoaI» of COQ"-i 
~ eJtboa&ab th.\a .ppearalO be a hiIhlr 
lodlridu·ll-t c:han.c:teriaUc:. Ia enwe ~ 
duda _y be ca....cl by ~ or 
c.anU-c taiL&re.. 

[a.a.. 1110.1001. ~ an - HI 
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TOXIC SUBSTANCES 

IV_ S"",.iU .. oce and Pro,-cntJve 
CocWd.nttiotu 

IU DOud above. axpoaure 10 ~.#bc.IO" 
lnmoUte. AAthophyU:ta. and .clinolila hae 
becD LiAkrd 10 aa increaMd n.IL oC lun. 
~. Inuorbalioma. ... Irolnle.linal 
CAlIC«. aDd ubeeloai, .mona occupallon.lly 
e.xpo.od wan..CIf'L Adequala to"Hrun, le.1t 
10 dal~ an employn·. polaatial (or 
davelapin • ..nOUI chronic diM ...... uch .. 
CAlIon-. from .xpofW't 10 .. be.loa. tnmoilla. 
anthophyllila. and acllnolih. do nol prnently 
axi,L Howevu. MIme le,la. panicullirly cha.1 
X_ya and pulmonMY (uncllon Ic.ta. IlIA)' 
lAdicala thaI .n .mploy .. hal bcc:n 
oV.rL1Ipoacd 10 .. be.loa. lr'IImollta, 
anthopbrUII ... nd acUoolil .. Inue.aina hi. M 
b.r riak 01 dcvclopina U.poaure-nU.lad 
chIOnic diH. .... 11 i. impun.aal CM tha 
phyeic1aA 10 becama ( ... DiU.r with Lh. 
opcraUq coadllion. In whicb occup.Uonal 
IJIPO.IIIIW 10 ubesloa. ltemolil" 
IAthopbylUt.. &Ad .ctinolile I. Ilbly t.u Ck:CIiI". 
1bIa ia putia&latl)' iAponaolla evaluelin. 
II*ii.caJ ADd work hialonetl lAd 10 c.ondlaCliAc 
pbyalca1 axa.aalA.lIooa. Wbaa lAectlve 
_ploy .. baa been Identified ulutvinc been 
ov~ 10 ubalOa. lI'aInoIil .. 
aathopbylUt.. aad actiaolit.. _.aura. IIIlu:a 
by the .-pIo)'er to eJlmiNlla M IRitiS-Ie 
CIIltlMr ~ &baWd alao lower the riak 01 
..nOlle iaaa-a- CIOGNQIWIIJCa. 

The e .. ployer Ia nquitwd 10 lutitula e 
medicaJ IlItVaiUanca proaram (or eU 
amploy_ wbo .,. or wW be expcMad 10 
...-coa. trwmollta. anthopb)'WI .. and 
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actinolilO al or abo"e the actloa level (0.1 
fit-- par cubic centJmeler of aitl (or )0 or 
a>Ol'a ciay. pee y .. r .ad (or aU employ ... 
...-11.0 IIJ'OI a .. ,gnad 10 "' • .,. • Dq.tiV--s» ..... ..,.. 
rnpil"alor. AlIauminaUooa aDd proc.edwrn 
"'IUIt be pcriormed by or und.,. th.a 
IUI*"'Woa o( .lk:.oaad phylldaA,.1 • 
n:aaonabla time &Ad pUc.. aDd.1 00 a»l1O 
th. employ ... 

Althouah broad le"tude I. tina to th.a 
pbyaLciao la prNQibiAc IfMCI!fc I.eu 10 1M. 
1Adu.dad la th. medieaJ .urvalUanca JI'OVIAo. 
OSHA requita ladUlioo of tha CoUowlna 
elementl ill th.a raullna uam1naUoa: 

(I) Madial &Ad won.. bI.lon.. with .pedo&J 
anph&a1a dncIeci to .,1DpIOma 0I1h. 
.... p1ra lot)' • y.l-. catdl.,vucul.,. ayst.al. 
and dJjlCatin InCL 

(iii CDmpletioa 01 th.a ... apil"alory dJaeaM 
ql>Cauonnalre conlained Ita Appendix D. 

(iiI) II. playliceJ aaamlAaUoa ladudiq I 
ch .. 1 raan~ ud pulaaoa'ry fuacdoa 
Ihllhalladuda __ t 01 the 
.mploy .... Con:.d vUa.l capacity (FVC) aDd 
(MCad upUalOrJ' v~ al oae ~ 
(i'"EV.). 

(iv) AIl)' laboratory or otb.v ... , thai the 
IUmJalq pby.Jdaa deema b, -00 
mcdlceJ pc.ctica 10 be DIICUMI')'. 

".. _plo, .. b nqu!nlcllo aWr.a tho 
ptHCIibed I .... avall.ble alleaat &IlAuaU, 10 
thoM empiO)"eM covand: IlION 0(1Ia t.Iwa 
apec:ified II rac:om.alldad b, the ~ 
pb)'ald&a: aDd upOll w.1.Datloa 01 
amploymmL 

1M ampioyarla raquIted to provide the 
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ph)-.Jdan .."th tha foUowinc WomutJOG: II. 
copy o( thla .. &lW1ud and .ppei\dJoea; • 
d.Kcrirtioa of tb. employ"·, duti.a u th.y 
",I-.Ie 10 ;"~IO' Cllpoaun:; It:c .-mrloycc·. 
rCI'I'Ucnlali\"CI Illvd o( c),ikM:Jre 10 UIlc~IO. 
In:.nolitc. anthophyllite. uJ ~,;Iirwhlr. " 
d.:lCriplion u( all)' pClkJllal proh!Cli\ •• nd 
n:lllir.lury trqu'pmanl uead; lind in(tlmytion 
(rom p ... vi~ ~diCiIJ aXAllllia.liOD.l of the 
alfactlld am"lo~_ Liul it 001 olb.rwiN 
available 10 th.a pby.icWL MaIUDt thi. 
Wtlnuliua avwbla to th.a phyaici&n wiU 
~id ill th.a .vulUlUuo o( !he employ .. •• buhb 
ia rwLilioa 10 Ulianec.l dulio. &ad ntncu hI 
We<&l' penonal ptale<tin "luipautat. if 
roqulrvd. 

1M .mp/I)),er " rcqlLlrad 10 oblala a 
wrilllft opinloo ClOaI th.a e"aaininl pby.idwa 
CDOlainilll th.a raulta oC the -.lial 
alltUni.oalioa; th. phyaiclMa·. opiaioa u 10 
whather lbe employ .. baa lAy datacled 
medical condUiOM IMI would plICa Ihe 
IIIlploy .. at at. lacraaaad rllIr. of IXpoI4IN
,..~tacf dlMaW: III)' I'IICOIIUIIOftded 
IlmItatiOlla on the e .. pla)· .. or OA the .... 01 
pnsocw.I prolective equlpmaot; uci • 
.1II111Dmt thai th.a employee baa been 
lnIonncd by the physiciu 01 the .. auI .. 01-
th.a aaedicalex.aDlinatioa and oC III, medica' 
condiLioaa nlal.lod 10 ubntoa. tmnoli&e, 
llllbopbyWt.. aneS Kliaol1la •• pc»wa lb41 
requite lwthat e.planalloa or lrNllMIIL nil 
wrillan opWOA aaUIC DOC miMI epearlC 
nladinal or diaynoM. 1lAm.led to altpIWlIIW 
10 ubuloa. IrnI:&l1it .. IAlbopla)'Wta, &ad 
.c;uuollto. .nd • copy of the opillion D\uat be 
pruvidacllO the "Il":lad _lIIoy-. 

(a.a. 1110..1001, Afif1 • nat. HJ 
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. 19~..s& A.o-Ioc, tremoUte. 
ItI>OphytlU •• and KtinoUI •• 

.Sec. 1926.58 added by 51 FR 22756. 
June 20. 1986\ 

(a) Scope and application. Thi. 
.eclion "pplies to all con'lruction work 
II delinr.d in 29 crn 1910.12(bl. 
including bUI notlimll~ to the 
(ollowlng: 

[11 Demulition or ~i.l ... ol;;~ oC :JlrJcluf"C!I 
where ilsbc:ltos. trc:nol.tl:. anthophyllile. 
or actinolite is pr~;;r.nt: 

(2) P.t:movill or encapsul,,:ion oC 
m;olcri .. l. conlaininlj a~l:c=:I:~J. lr':molite. 
antt:'lphyllite. or aCllnJlile: 

(JI C .. ,,,.truci:<ln. IIlIer.llion. re~'!lir. 
mdintenolnc~. or rtlhlValiun oC 
structunl. lubatrat~1. ur POrtiOl1ll 
thereoC. t!utt contain .. belto •• trernolite. 
anthophyllite. or Bctinfllil.:!: 

(411nltal1alinn oC ~rorlllcll · cont..'!nlna 
asbeslol. lremolite. anlhophyllile. or 
actinolite: . 

(SI A3beatos. treO"lolilc. anthophyllite. 
and actinolite Ipill/emerscncy cleanup: 
IU\d . 

(6) Tnmaportallon. dispoa;!l. slnrage. 
or cont3ioment oC aslJestos. trcruolite. 
anthophyllite. or actinolite or pNduct. 
containiD$lIl,lMltO'. tremolite. 
anthophyllite. or IIctinolite on the lite or 
locatioQ at which conatruclioo activities 
ara perfonned. 

(b) Definilioll/l.. MAction levaI" mcalll 
an airborne concantraUIln or asheltol. 
tremolite. anthophyllite. actinolite. or a 
combinatIon or these minerall or 0.1 
fiber per cubic centimeter ((Icc) oC air 
calcullited a. an eisht (81-hour tirue
weighted average. 

MAibeltO'" include, chryaotile. 
IlmOilt •• CI'OCldollte, tramolit. 'ilbeltot. 
.nthophy1l1t .... b .. tol. acUnoll .. 
.. beltol. and any oC these mineral, tUl 
ha, been chemically treated "nd/or 
aUered. 

"A .. iltant St=cretaryM mean, the 
Aulltant Secretary oC Labor Cor 
OccupaUolWl Safety and Heldlh. U.s. 

Ot:jl.lrtmellt or I...iIbur. or ueaillnec 
"Aulhorized p~rson" mun. "ny 

lX'r~on lIulhori:z.ed by the Pompluyer and 
required by work duties to be pre.enl In 

reaula led areas. 
"Clean room" mt:anl lin 

uncontaminaled room havin!; C"cititiel 
ror the storage oC empl.,ycr.,.· s\r1:el ., 
clothing :lnd unconlamina,,~J maler .. 11 
and equipment. 

"Compelent pel'l(ln" mt:aJl& one wh'l 
il C3paule oC identifying exilUng 
asbellol. tremolite. aothuphyillte. ur 
Ictinolite hllzard. in the workplace aod 
who hal the authority to wke prompl 
corrective meuurel to eliminatf' them. 
.. Ipecilied in 29 CFR 1!r.!ft.321Jl. The 
duliel of the competent tlfIntln include 
at leilit Ihe C.:IlIowina: establl,hing the 
aegaUve-prelluM endolure. ensuring It. 
lntegrity. "nd controlling entry to and 
exit £rom the enclolore; ,uperviling any 
employee expo.W'1: mc;nitorlng ~ulntd 
by th. ItIUUUnJ; e1lllwioa that "U 
employee. working within auc:b an 
encJOlura wear the appropriate penonal 
protective equipment. an tnJned in the 
Ule o( appropriate mel hod. o( r.cposura 
control and use th. hYsien. (acililla. 
and deconlamlnation procedures 
lpecified in the .tandllrd; and eMurin& 
that engineering controla la UN 4IV in 
proper opefllting condition and an 
Cunctioning properly. 

"Decontamination area" meana a .. 
enclosed area adjacent and coonr.cted 
to the re::u1a:ad a.rea and COOIilting of 
an equipment room, Ibower &rell. aod 
clean room. which i. uaed (or tbe 
decontllminatioo oC worker&, a1.ateriala. 
and equipment contam.lnaled·with 
.. b •• tol. tramollt •• anthophylUta. or 
acllnollt •• 

MDemoUtloo" means the wrecking or 
taking out o( any load-supportilli 
Itructural rnemlJer aud any related 
ruing. remo1:ir,a. or Itripping o( 
.. beatol. tn:molite. anlbophylUta. or 
• ctinolite productl. 

REFERENCE FILE 

"Direclor" m~anl the Dlrr.clor. 
N .. ,jondIIMlilu'" (nr Or.cupalio:>MI 
S.I!ply :lndl fr.ililh. U S. Dt';lIlr1~ent o( 
t1.!;llIh .u:d Human Servicel. or 
ue-iilnee. 

"Empl\lye41 expusure" me.,n. th .. t 
exposure to .. irbl)rne olsbellitol. Winola". 
anthophyllite. aClinolite. or a 
cnmhination o( Iheae minerall.UI;!t 
would or.clIr iC Ihe employee were nut 
u1inll r~:I"iratory prolective equipmenL 

M~'lipmilnt mom (chllng' room)" 
me,,",11 a conhunioated room located 
within Ihe decontamination area that I. 
.upplit!d with' im~nneable bllg. or 
conlainers (or the disposal o( 
contllmloated protecUn clothing IUld 
equipmllnL . 

"fibftrM meAns a p;utievlate (ona 01 
llaobeatot. tremuUts. anthophyUite. or 
actinolite. 5 miaomelera or 10n(tCr'. with 
• length-to-dlameter fIIUO oC at least 3 10 
1. 

Mlligh-efficlency partlevlate air 
(HEPA) filter" means a filter capable of 
trappina and retaiDiog at leaat 9().9i" 
percent o( all monodiapel'led particles of 
0.3 micrometan lo diam"t.,. or I»rser. 

-ReJ(Uwted ana" mealUl .n a.rea 
nfnbli.hed by lb. employer to 
de1n4lCBt. areu where airborne 
conamtratioos of albe.to .. tremollte. 
anthophyllite. actlaollte. or a 
combination oC ~N miDltral. axceed at' 
Clin reuooabiy be expected to exceed 
the penuiaalble ex~ limiL The 
~ted araa may take lb. fonn oC (1) a 
temporary encl!llura. a. required by . 
paraV"ph (e)(6) oC thla l8d.ioa, or (2) an 
araB dtel1\&lQtcd la any IU&DQU that 
m101mlzu the Ilumbat or .mploy .. 
axpoMd to ubettoc. tremoUt., 
IUlthophyWta, or ac:t1Dollta. 

MRamoval" Dleana tb. tUins out or 
.tripplna o( DlbeltOI. tramolite. . 
anthophyUlte. or actinolit. or materiala 
containing albaltoe. tSrD"IQUte. 
anthophyllito. or actinollt •• 

(s.c.. 1 t:la...s&(b IJ 
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CONSTRUCTION STANDARDS 

"Renovation" meanl the modirying or 
IOny elli~tin8 Itructurc. or portion 
thereof. where expOIW'1l to airbomu 
asbe»to •. tremolile. anthophyllile. 
aClinolile may reluh. 

"Repair"' mean. overhauliJl8. 
rebuilding. recon~lrucling. or 
rccondiliorun8 of .Irucl~. or 
.ub.lrale. where .. be.IO •• lJ"emolite. 
IInlhophrllile.or IClinolile i. pre.cnL 

·'remolite. anlhophyllile Ind 
IIctinolile" mean. the non-.. be.to. (orm 
o( these mineral •• and any o( the5e 
mineral. that have been chemiClllly 
trealed and/or ahered. 

(c) Prtnni!UiblB exfJO$UI"fI limit (PEL). 
The employer .hall en.W'1I that DO 
employee i. expo.ed to an airborne 
cuncentralion oC .. beato .. lJ"emolite, 
anlhophyllite. actinolita. or a 
combination o( theM minerala in exce .. 
oC 0.2 fiber per cubic centimeter oC air .. 
lin .:iftht (8) hoW' time-weighted aYerase 
flWA). aa deterrnmed by the method 
preacribed in Appendix A oC thi. 
Melior .. or by an equivalent method. 

(d) Communication amana flmploYBrL 
On multi-ilmployer workaite .. an 
elf,ployer performing .abetlo" tremol1te. 
anthophyllile, or actinolite work 
n:qWrina the •• tabliahmant oC. 
resuJlited area aha1I inlOnD other 
employera OD the aite oC the nalure of 
the eJllployer', work with a.beatoa. 
tremolile. anthophylUte. or IClinoUte 
and oC tbe exiatence oC and requitementa 
~rtainina to regulated area .. 

(e) Regulated atea..-{lJ ~1HIruJ. The 
employenhaU eatabli,h a regulated 
area In work area, where airborne 
concentrationa oC ubeato .. tremoUle, 
anthophylUte, actlnolite. or a 
combination oC theM m.inerala exceed or 
can re .. onably be expected 10 exceed 
Ibe permiuible expoaure limit 
preacribed in paragraph (c) oC th1a 
Metion. . 

(ZI Demarcation. The regulated IltOll 

shcill be demarcated in any manner that 
mlo.imius the Dumber oC peraona within 
the are. and protlCti peraona outaide 
the lint. from IXPO'un to airborne 
concentrauona oC a.bellOi. lremoUt .. 
anthophyllite, actinol'te, or a 
combination of ~M mineral. in exceu 
oC the permiuible expolure limit. 

(3) Acceu. Acenl to reguh.tl!d areu 
.ball be Ucn.ited to authorized peraoru or 
to pcnona authoriud by tha Act or 
regulatiOM iuued punuant tbareto. 

(4J RB~piro'ore. All peraonl entering a 
regulated area shall be .upplied with a 
relpirator. IClected in eccol"lilUlce with 
paragraph (h)(2) of thil NCttOll. 

(5) Prohibitsd oclivitiu. The employer 
,hall tlD.lure Ihat employee. do not eat, 
drink. Imoke, chew tobacco or gum. or 
apply caamelic. in th. f8iUlallld aAL 

(6) RequiNlmenu for osbe.lo. 
removol. demolilion. and renovo lion 
operollon!J. ti) Wherever felllible. Ih. 
emplo)'er .hall etlabli.h nellauv~ 
preuure enclo'W'1I1 b.fore commencing 
removal, demolillon. and renovation 
operalionl. 

(iii The employer ahall de.isoale a 
compelent penoD to perform or 
supervise the following dU~1: 

(AI Set up the enclo.ute;-
(8) Ensure the Integrity oC the 

enclo.~: 
(e) Control entry to and exit from the 

endolute; 
(0) SuperviM aU emploYH IlXpoaure. 

moniloring requited by t.b.ia Mellon; 
(E) EnSW'1l that employeu woridna 

within the endo.ure wur protective 
clothing IDd re.plratora u requJ.red by 
potllgraplu (I) and (h) oC thia MCt!OQ 
Mnd: 

(F) Enaure that employ ... are trained 
in the Ulla oC e~ CODllOla. work 
practice .. and peraonal prot.ectiv. 
equipment: 

(G) Ensure that employees 11M the 
hygiene faciULiaa and obMrv. the 
decontaminatioa procedwu lpecilleci"ln 
paregraph (j) oC thi.a 6eCtioa: and 

(H) Enaure that engioMr\na controla 
are Cunctionina properly. 

(ill) In addition to tha quaWlcadoaa 
lpeCified in paragraph (b) of thia 
aection. the competea.t peraoa aha1I be 
trained in aU alpectl of ubestoe. 
tremolite. anthophyllite. or act1nol1te 
abatement. tha conteata of th1a 
ltandatd. the ldent1llcatioo of aabeatot.. 
lJ"emoUte., anthophyllite. or actJnol1Le 
and their removal procedu.ra. and other 
practicel (or reducina tha b.uard. Such 
lrllining ahall be obtaiDad in • 
comprchenaive COIII"'M. auch u a COW'M 
conducted by an EPA A.abeato. Trainina 
Center. or an equivaleot c:ourae. 

(iv) Exception: For unaU-lClle. abort
dura Ii 'n operationa. aucb u pIpe rwpaJr. 
valve replacoDUlDt.lDatallina electrical 
conduila, wtallios or removina drywall. 
rooflna, and other aeoeral b&&1ldina 
malnlan&nC8 or renovauoa.lhe 
employer la nol r.quJnd to comply with 
the nquitemaDta ol p&rairaph (e)(&) of 
!hi. aection. 

(0 ExfJO$UIW monitorins-{l) c.nuaL 
(II Each employer who h.u a workplace 
or work operation covered by tbJa 
a18adKrd thall perform monito.rini to 
delennine accurataJy the airbome 
cooceatrationa of ubatoe. tr.moUte. 
anthophyllit .. actinoUte or a 
CombinatiOD of th.M aa1nenla to wbJcb 
employeea may be axpoeed. 

(ii) OelllnWnationa oC employ" 
eltpOlure &hall be made !:rom braalhina 
wne air aamplet that are rtrpreNQlaUve 
or the 6-hour TWA of each employ-. 

:>-4'1:1 
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(iiil Reprelentalive 6-hourTWA 
employee expo.ure Ihall be delennined 
on thll UIIIII of one or more aample. 
repre.enling full·,hift expo.ure for 
IImploYlI1II in each work area. 

(Z)/nitiol monilorina. (i) Each 
employer who hal a workplace or work 
operlltion covered by thi •• Iandard, 
except II provided for in paragrapb.. 
(0(21(ii) and (f}(2)(iii) of thi. leCtion, 
.hall perform inilial monitOring at the 
inilialion oC each .. ~sto •• lJ"eIDOUte. 
anlhophyllite. IIctinolile job to 
aceuralely delenn.i.ae the airborn. 
concentratiOlU o( ube.toa, tremoUle. 
anthophyllite. or actinolite 10 whJch 
employe .. may be expoaed. 

(ii) The employer may demonatrale 
that employee axpo.u.rel are below the 
action leva I by mean. oC objective data 
ciamonalratina that the product or 
material CODt.aWns .. belloa. tremoUte. 
anthophyllite. acUnoUte. or I 
combination oC theM minenla cannot 
relea .. airborne fibera in c:oa.ceolnUona 
exc:eedlng the action level under thOM 
work condlUona havina the putat 
potential Cor relauing ubeaco.. 
tremoUte. anthophyllite. or actinolite. 

(IU) Where the employer baa 
monilonld each .. basto .. tremoUte. 
anthophyllite. or actiooULe Job. and·the 
data were obtained duriDa work 
operat1oa.a c:oodu.c:tad wx1er workplace 
conditioD.t cloMly ,.....,bllila the 
proca .... type of maLerial. COIltrol 
methoda. work pnctJca. and 
evironmeotal coad.idoaa UMd aDd 
prevailina in the employ"a QUftDt 
operatlooa. the employee may rely OQ 

,uch urUcr moaitorinc rauJta to .. tlafy 
tha requJromeot.a of ~ (f)(2)(1) of 
th1a 

3) PBriodk: DtOniIDrilla withia 
ulatMl czrega. 'Tha employee ahall 

conduct dally monltoriDa that Is 
repreMJltative of the axpoau.re oC NCb 
employee who Is auJped to work 
-wi I bin • rqalated are .. Exr:trpliIJD: 
Wb.al aU employ ... within a rqulated 
&rea &re equipped with .u.ppUed-&1r 
rnpinalOl'l operated in tM poaiU".. 
preuure mode. the amployer may 
dLapeoae with the daily monit.orinl 
requi.red by th1a p&rairaph. 

(41 TuminatiOlJ of monillJrinl. II the 
periodic monit.oriDa required by 
paragraph (0(3) at th1a MCdoa rev ... 
thalerapJoyee expoewa. u lDdIcatad 
by atatLatJcaUy reliable IlWUUl"elUaDta. 

are below m. aclioa level. the employ. 
may dlKODtinlMl mooiloc'iq for thoee 
employees whoM expollW'H .... 
reprueated by auch moaitoriD.c-

(5) Mllthod oflltOtlitorinz. (I) AU 
ump1H tak.eo to .. u..ty the moait.orinc 
requiremenll of parqnph (0 of th1a 
Merion aha U be pel"8Ol\&l aamp1a 

[lee. 1 a:t&..Sa( f)( S )(111 
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collected following the pOroCedUn:1 
'\J~·clfied In Appcndi]l( A-

(ii/ Allumple. taken to latidy the 
.onatorins requiremenla of paragraph (£) 

of thi. section .haJJ be evaluated using 
the OSHA Reference Method (ORM/ 
.pecHied in Appendix A. or .n 
equivalent counting method. 

(iii/If .n equivalent method 10 the 
ORM i. uaed. the employer .hall en.W'II 
that the method meet. the following 
criteria: 

(AI Replicate expo.un: data u.ed to 
eatabli.h equivalency are collected in 
.ide.by-.ide field and laboratory 
comparilons; 

(8) The compari.on imJicatea that 90 
percent oC Ihe sample. collecled in the 
range O.S to 2.0 Umes the l>ermiSli!lle 
limit have ao accuracy ranse oC plus or 
minua 2S percent oC the ORM resuJlI 
with a 95 percent confldence level as 
demon.trated by a slaliiticaUy valid 
protocol: and 

(C) The equivalent melhod I. 
documented and the results oC Ih. 
compariton lesting are maintained. 

(iv) To .ati.Cy the ~onitortn8 
requirementl of paragraph (I), employera 
.hall rely 00 the result. of monitoring 
analysis performed by Iaboretories that 
have instituted quality assurance 
programs that Include the elemenll 
prescribed to Appendix II:. 

(6) EmpJoyetl noti/icotion 01 
~onitoring resuJu. (i) The employer 
-~all notify affected employees oC the . 
monitoring reauJlI that repreaent that 
employee's expo.ure a. lOOn al pouible 
Collowing receipt of moniloring reauJt.a. 

(ii) The employer .hall nottCy affected 
employees oC the resuJt. oC monitoring 
reprnenUng the employee's exP:Oture In 
wriling either Individu.lly or by poIting 
at a c:entnlly located place that Is 
accea.ible to .ffected employee .. 

(1) ObRrvation 01 monitoring. (I) The 
employer IMll provide affected 
employees or their designated 
represent.tiv .. an opportunity to 
obeerve any monUoring oC employee 
expoaure to .. be.toa., tremolite, 
.nthophyillte. or actinolite cooducted in 
accordance with thl. section. 

(ii) When observation oC the 
monitoring oC employee expo.ure to 
.. bMtoa., tremollte. anthophyllite. 01 

actinolile require. entry Into an area 
where the UN of prolective clolhinl 01' 

equipment i. required. the observer ahaU 
be provided with and be requinld 10 uae 
.ucb clothing and equiplllent and ahall 
comply with all other applicable aaloty 
and health procedunJL 

(g) Method. 01 compJianaf.-{l) 
£.nBin~n·nB control. ond work 
proctj~. (il The employer .hall UN one 

l i r any combinatioD o( Ihe following 
~oatrol method. 10 .chiev. compUeDCe 

wilh Ihe permiuible exPOIW'll limit 
pn:scribed by paragraph (e) olthi. 
leetion: 

(AI Local uhaust venlilalion 
equipped with llEPA filter dust 
collection ayetems; 

(8) General ventilation .y.lem.; 
Ic) Vacuum cleancra equipped with 

HEPA fillen: :" 
(DI Enclo.W'II or isolation oC procc" .. 

producing .. be.tOI. tremolite. 
anthophyUlte. or aclinollie duat; 

(EI U.e of wet method •• wetting 
asent •• or removal encaplulants to 
conlrol employee expo.un:. during 
aabe.to •• tremolile. anthophyllite. or 
actinolile handling. mixinS- removal. 
culling. application. end cleanup: 

(F) Prompt disposal o( waste. 
contaminated with .. besto .. tremolite. 
anthophyllite. or .ctinollte la leak-tight 
conlalnera; or 

(G) U .. of work practices or other 
engineering controls that the ...... ilr.nt 
Secret.ry can .how to be feasible. 

(ii) Wherever the (ea.lble engJneeriaa 
and work practJce controls dnaibed . 
above are not sufficient to r.duce 
employee exposure to or below the UmJt 
presaibed In paragrapb (c), the 
employer shaJl us. them to reduce 
employee exposure to the lowest )evell 
altainable by these COlltrola and IhaU 
supplement them by the tI.M of 
respiratory protectlon that complies 
with the requirement. of paragraph (h) 
of this section. 

(2) Prohibition .. (i) Hlgh-.peed 
abralive dilc saWI that are not 
equipped with appropriate enslneerina 
controls ah.1I not be uaed Cor work 

. related to ubeato .. tremolil .. 
anthophyUite. or actinolite. 

(ii) Compreued air ahalJ not be DHd 
to remove llbatO" tremolite. 
anthophyllite. or actinolit. or materim 
containing .. beato .. ·tremolit.. . 
anthophyllile, or aclliloUt. unlea. the 
compreued air la uaed la cooJunction 
with an encloaed ventilatlon ')'Item 
dnigned to capture the duct cloud 
created by the compreued air. 

(iii) Materi.l. containing .. hatos. 
tremoille. anthopbyilite. or actinoUte 
.ball Dot be applied by spray methoda. 

(3) Employ" rotation. The employer' 
lhaJJ not uae employee rotatioa .. a 
meana oC compliance with the expcMUre 
limit presaibed to puqrapb (e) of th1a 
aectlon. 

(h) RMpiratory prol«:tion.-{l) 
GamtraL.The employer ah.all provide 
re.pilatora. and cnaure that they are 
uaed. whltre required by thl. aect1oa. 
Relpintora ahan be uaed \n the 
CollowLnr circumataacea: 

(I) Durin8 the InlaTval Deau&lY kJ 
lnat.ll or Implemant feaaib1e -nalneeriDa 
lind wont pr.ctia cootrol&; 

REFERENCE FILE 

(iii In work operationl luch II 
mainlenatu:1t .nd "'pair .ctivitlea. or 
other aClivilies for which cnllineerins 
and worlr. prectice controla are not 
CC8liblc; 

(iii) 10 work .ituations where Ceaaibl. 
en8ineering and work practice control. 
are not yet lufficient to reduce expOlw. 
10 or below the expOlure limit: aDd 

(iv) In emeraenciea. 
(2) Itospirator •• l«tion. (I) Where 

resplralora are uaed. the amployer .hall 
.elect and provide, at no co.t to the 
employee. the appropriate respirator aa 
lpecified in T .. ble 0-4. and .haU en.ure 
that the employee ua .. the relpir.tor 
provided. 

(ii) The employer IhaU aelect 
relpiratora Crom ·among tho.e Jointly 
approved a. being acceptable Cor 
protection by the Mine SaCety and 
Hltalth AcbninlatraUon (MSHA) aDd the 
Nationallnatitute Cor Occupational 
SaCety and Health (NlOSH) under the 
provisiON oC 30 CFR P.rt 11. 

(iii) The employer .haU provide a 
powered, air-purifyina relplrator In Ueu 
oC any nqatlve-prauu.re fe'plrator 
.peclf1ed In Table D-4 whenever. 

(A) An employee choo ... to ..... this 
type of relpirator: and 

(8) Thi. respirator will provide 
.dequate protection to the employee. 
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(3) R..pirator ptOgITUIJ. (I) When 
reapin tory prot.ectioa 11 used. the 
employer ahaUlD.aUtuta a respirator 
program In aa:ordaoce with 2U Q1R 
llnQ.l34{b). (d). (e). and (C). 

(U) Th. amployer ,ball pennlt each 
"'GI~ who \&aft a WlU raplratar to 
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changlt tha filter elemenll who:ntlver a.a 
Lnc.ntIlW in bre~Ihina reai.laa.ce t. 
dalecled and ahaU mainlain a.a adequale 
aupply of filter elemo:nll lor tha 
purpoW. 

(iiil Employee. who wear relpinlOrt 
lhall be permitted 10 leave work areu 
1o wuh their facel and relpiralor 
facepiecel whenever QeCeU&l)' 10 
preVeD[.\Un irrilation auocialed with 
relpiralor Woe. 

(iv) No employee .h.aJ1 be a .. igned 10 
tub requiring the UN of r8lpiralOrs if. 
bu.d on h.iJ or her mOil recent 
ex.amination. an examining phy.ician 
dt:temililea thllt the employee will be 
unable to fWlction normally wea.ting a 
reapintor, or that the .aCety or health of 
th. employee or of other employee. will 
be impaired by the use oC a re.pirator. 
Such employee Ihall be auigned to 
another Job or given the opportunity to 
tranaCer to a diCCerent po.ition the dutiea 

. of which he or abe la able to perform 
with the same employer, In the lama 
aeosraphic:.a1 area; and with the lame 
MDiority, .tatua, and rate of pay b. or 
ah. had luat prior to .uch transier, iC 
auch a different poaiUoo it available. 

(4) /lHpirol« lit tuuita. Ii) The 
employer ah.a1l tlNW"e that the re.pintor 
iuued to the employee exhibits the lea.t 
polaible Cacepiece leakap and that the 
rnpintor l.a fitted properly, 

(U) Employen .hall perform either 
qwa.aUtative or qualitative Cace Linetta 
at the time of initial fitliDl and af leut 
wery a montha thereafter for Ncb 
employ .. wearinjr a oegative-prnau.r. 
rupirator, The qualitative fit lUta may 
be u.aeci oo1y for teatina the 6t of b.a1C
mu.k rnpiraton where they are 
permited to be worn. and ah.a1l be 
conducted in accordance with Appendix 
C. The teala ah.a1l be UMd to telect 
la.cepieoN thet provido the requ.lred 
prot.ction .. pralCribed in Table 1. 

ll) PtotM:liv. clothiJt8-{l) ~ntUTJL 
Tba employ., ahall provide and req\l.ir. 
the tue of protective clolhing. .uch aa 
covenlla or aimilar whole-body 
clollWla. head covering&, &love&, and 
foot coverinaa Cor any employee 
axpoaed to airborne COQcentraUona of 
ubHtoa. lnlmolite. anthopbyllite. 
actinolite or a comblnaUon of theaa 
minanLl.a that exceed the penniaaible 
exposure limit pretaibed in parasraph 
(c) of th1a aection. 

(2) Laundering. (I) The employer .halI 
en.aW"e that launderiDa 01 contaminated 
dothlni la daoe 10 .. 10 prevent tho 
reJ,e ... of airborne .. beltOa. lntmolite, 
anthophyllite. actinolite. or a 
combination of theae minerala in exceu 
of 1M expoiure Umit ptMCril>cd io 
paragraph (clot thia wellon. 

(II) Azly employer who give. 
conlaminated clothing to anolher pel"lQn 

7-\()-.M 

ror laundering ahaU Inrorm luch pa~n 
of the requll"Clmenl in pU'8graph (1)(2l(i) 
of thil lecUon 10 .lTecu".ly pravenl the 
rell!uCI of airborne .. belloa. trcmoUI .. 
anthophyllite. acdnolite. or a 
combinatioD 01 theae minerala 10 oxu .. 
ollhe expOlun: limit preacribed in 
paragraph (c) oC thia loctiOn. 

(31 Conto.rrUoolMi clothing. 
Contamiruttod clothins .hall be 
transported in aeaJed "nne able bag&, 
or other c1~ Impermeable containen. 
and be llibeled In accordanea with 
paraKraph (Ie) of thl. aec1lon. 

(-II ProlttCti,·e clothina lor rwmoval. 
demolition. and renovau·on OfJ<llOtiOM. 
(i) The competent penon .hall 
periodically examine woruuila worn by 
employeea for rip. or tean that may 
occur durina performance of work. 

liil When rip. or tean are dotected 
while an employ .. l.a workina within a 
negative-pre •• W"e mclna"" rip. and 
taan &hall be IDUDeCilataly lDAIadad. or 
the wOrUuit ahal1 be Immed1ately 
replaced. 
m Hygien.laciUti •• and praclicn

(1) ~nt:raL (I) The employer ahalJ 
provide cleaa c:baqe are .. Cor 
employee. requJred to work In reaulat.ed 
areu or requintd by paragraph (1)(1) of 
thi. aection to wear protecdve c1.othma. 
Exception: In lIn of the c:baqe are& 

requirement .pecif18d in parap-aph 
(JJ(1)(i). the employer may pennit 
employees anaased In amalllC&1e. abort 
duration operatioaa. a. de.aibed In 
paragraph (e)(G) of th1a MCtiou. to clean . 
their protecUve cloth1q with. portable 
HEPA-equipped vacuum befcn auch 
employeea leave the area when 
mainlE:nanea wa. perfonned. 

(ii) The employer ahaU 8l1IUte that 
chanae are .. are equipped with 
aeparate .torqc fadJiliea forproUdiva 
clothina and atreet dothiag.lD 
accordance with MCtloa llnG.141{e). 

(Iii) Whenavu food or bnerqu are 
COIUwncd at tha worblt.1Ind 
employee. are expoaed to airborne 
concentrailona of .. be.loa. tremoUta. 
anthophyllite. act1aoUte. or a 
combination oCth.eH m1aenale III ex.ceaa 
of the pe.rm1ulbl. expoaW"e limit. the 
employer .baU provide IWlch are ... III 
which tho ailboma coocenlratioaa 01 
ubnto&' lremoUte, anthophyllite. 
actinolite, or a combination of theN 
mineral. ara below th. action level 

(2) Requiremllnu lor removal. 
demolition. and renovatioll opcrotja.
(i) Decontamination area. Except for 
.maU ac.al .. ahoc1 duratJoo operatiON. 
.. deacribed Iu paragr1Iph (e)(O) of thJ. 
aection.the employer ah.all HtabUah a 
decontamin.lion area tha I l.a ad)&am 
aDd connected 10 the regulated are. lor 
tho decontaminatioa oC employees 
contaminaled with aabeatoa., Irem.oU,-. 
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IInthophyWI'. or actinolilo. Th. 
decontaminalion area IhaU COllII.t of an 
equipment room •• howu area. and cla", 
room in lori8l. The Imployer .halJ 
enlUH that omployeel enter and exit the 
regulaled area throuah the 
deconlamination area. 

(iiI Clean room. The clean room shall 
be equipped with It locker or 
appropriate atorase container for each 
employee" uu. 

(iii) Shower tltea. Where fe8lible, 
&hower raciJilie. &ball be provided 
which comply with 29 CFR 
191o.141(d)(3). The .howen then be 
coDliguoua both to the equipment room 
and the clean change room, unleu the 
employer can demon.trate that thi. 
localion it not feaaible. Where the 
employer can demonatrate thai it is Dot 
Cea.iblo \0 locate the thower between 
the equipment roocn and U,e c1eilQ 
chanso room, the employer thall en.Ute 
that employee.: 

{AI Remove aabe.to&, tremolile. 
anthophyllite, or actinolite 
contaminatioD from their worbuita 
uaing a HEPA VKCUum lw=funt proceeding 
to a &bower thAt it DOt conti8uoua to the 
work area: or 

(B) Remove th"ir contaminated 
wo~uita. don cle.n work.uU .. and 
proceed to a &hower that it nol 
~~tothewo~areL 

(iv) EqwjJm.nt mom. The equipment 
room ah.all be .uppUed with 
impermeable.lab4tled baga and . 
C<Qntainera for the containment and 
diapoaal of COGtaminated protectin 
clothing aDd equipmeaL 

(v) Decontaminatjon artta entry 
proc«iura. (A) the employer aha1l 
enaura that employeea: . 

(1) Enter the decontamination area 
throu&h the clean rooD\; 

(21 Remove and depoalt atreet c10thlnt 
withl.n a locker providtld foc their u.w. 
and 

(3) Put on protective clothing end 
re'piralOry pro~tion before leavtlll the 
clean room. 

(B) Before enterin,th. endo.ure, the 
employar ahall eI1aW1l thet employee. 
pua th;rouah the equipment room. 

(vi) DecontominOtJ"OlI artta uit 
proc«iurn. (A) Berore leaviDa the 
rqulated area, the employer .hall 
en.IW"e that emploYeGa remove aU groea 
COQt.a.mination and dobra Crom their· 
prol.ectlv. clolhin&-

(B) The employer ah.all aaura that 
.mploYHI remove their prolac:tJv • 
clot.hJq in th. equipment room. and 
dopoait tha clolhina lA labeled 
lmpermubla bail or contain.en.. 

(q The employer aha.l1 anaure that 
employen do not remov. their 
rupintora in the equipment room. 

ls.c..l~2)(",)(Cll 
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CD) The employer shall elUure thaI 
employeel Ihower prior 10 enlering the 
clean room. 

IE) The employer thall eruure that. 
fler Ihowering. employeet enler ilie 

.lean room before changing into .treet 
dolhel. 

Ikl Communication of hazard$ 10 
empJoy~s-{l) Sign_. (il Warning .igru 
iliat demarcate the regulaled area .hall 
be provided and di.played al each 
localion where airborne concentration. 
of .. be.toa. tremolite, aniliophyllite. 
actinolite, or a combination oC ilieN 
minerala may be in exce •• aC tha 
expo.ure Umit.prelaibed in paragraph 
(c) of thia lection. Signa .ball be POlled 
at such a diltance from .uch a location 
iliat an employee may read the ligna 
and take neceuary prote;ctive Itep. 
beCore entering the area marked by the 
.Igna. 

(ii) The warning lignl required by 
paragraph (k)(l)(i) oC thi. aectiOQ ahall 
bear the Collowing inlormatioa: 

DANGER 
ASBESTOS 
CANCER AND WNG DlSEASB 
HAZARD . 

AUTIiORIZED PERSONNEL ONLY 

RESPIRATORS AND PRoncrIVE 
Cl..01lilNG ARE REQUIRED IN nus 
AREA 

/'.' (iii) Where mineral. in the regulated 
!, I :a are only tremolite. anthophyllite or 
. tinolite, the employer may replace the 

tenn -ubeatcn" with the .ppropri.te 
mineral name. 

(2) LoIH1h. (I) Labela lhall be Iffixed 
to all product. containing .. beltoa. 
tremolite, anthophyllite, or .ctlnolite 
and to all containen containing .uch 
product.. includins wa.te containen. 
Whe .... Ceaaible. in.talled •• be.toa. 
tremol1te. .nthophyllite. or .ctinolite 
productl Ihall contain I vilibla label 

(U) Label. ahall be printed in Large. 
bold letten on • contra.ting 
b.ckground. 

(iii) LabeLa lhall be \LIed In 
accordance with the requirementa oC:zg 
CFR 1910.1200(1) oC OSHA'. Huard 
Cornma.n.\catioo .tandard. and Iball 
contain the Colowing lnformatioa: 

DANGER. 
CONT AlNS ASBESTOS FIBERS 
AVOID CREATING DUST 

CANCER AND WNG DISEASE 
HAZARD 

(Iv) Wh4ra mineral. to be labeled are 
only tremoUt., anthophyllite and 
actlnollte. the .mployer may nrplaca the 
term " .. be.toa" with the appropriata 
mineral nama. 

Ivl Label, Ihall contain a warning 
,Ialemenl again,1 brealhing airborne 
ubetlo" tremolite. anthophyllite. or 
Ictinolite fibcra. 

(vi) The provision. Cor 18~' requlntd 
by paragraph. (kJ(2)(iHk)(2)(iv) do nol 
apply where: 

relpiratora .. requ1rcd by 21) CFR 
1910.1J.4; 

(F) The appropriate work practJcn Cor 
performins the .. bMtoa. tremollte. 
anthophyllite. or Ictinollle fob: and 

(G) MedIcal lurvelllanca program 
requlntmenla. 

(AI .. be.tOI, tremoUIe. anthophylUte. 
or Ictinolite fiben h.ve been modified (li) A review oC thll Ilandard, 
by a bonding asent. coating. bindu.? _. lncludlna appendl~ . 
other materiaL provided that the.. (4) Acatu to training mGt.nou. (I) 
manufacturer can demonatrata that. The. amployer lhall make reldlly 
durins Iny reaJOnably Co ....... bl. \LIe. av.ILabl. 10 all affc:cted .mploy ... 
handling. atorage, di.poaal, procalling. with?ut COtt all wnUen mat.eriala 
or traruportatiOIl. no airborn. relating to the employ .. tr.lnl", 
concentraUoru oC aabe.toa. tnmollt.. program. Inclu~ a copy oC th1a 
anthophyllite. actinolite, or. regu)aUoa. 
combination oC the •• mineral ftbera in (II) the employar .hall provida to the 
ucesa oC the action level will be Auiltant Seaetary and the Director. 
releaaed. or upon reque.t. alllnCormation and 

(H) .. be.lo .. tremollt .. anthopbylllta. tra!nJng malerialJ ral.Un, 10 the 
Ictinolite. or • Combination of theM Imployes Information and tra1n1ac 
m.inerala II preaent In • product In ptOiram. 
concentrationa I ... than 0.1 percent br (1) HollMkHpins-{l) Vacuuming. 
weIght. Wh ..... vlcuum!os metboda are Mlacted. 

(3) EmploY" inlonnotion and HEPA mtered .. amm1n, equipment 
troinfll{J- (I) The employu .balllnatituta lIluat be used. Tba equlpmeat ahall be 
• tn.1n.in8 program for.ll m:,loyeu UMd and emptied In allWlDer that 
expaNd to alrboma c:oncantrationa of mln1mlza the reentry ol.abatoa, 
.. huto .. tremoUIe. anthophyWt.. tremoUta. anthopbyWte. or .ctJDoUt.e 
actinolIle. or • combinaUol1 or the.. Into the woricp1aca. 
mineral.a in u.ce .. oC the lcUoa laval (2) Wcut. di_po«Z1. AabHtoa w .. te. 
and ahallenaure their parUdpatfoa In acrap. debria. hap. containua, 
the program. equipment. IJ1d coataminatad cIothiq 

(u) Tralning I~ ~ provided prior to CODIlsned Cor dI.poa.a1alwll be coUac:tad 
DC' at the tim. of Initial aulgnrnmt. and diJpoNd olin ... led.labelad. 
un1~11 the em~l~y .. ~ recefved Impermeable bap or other clOMd. 
eqwvalent traUUll8 Within the previoua labclod..lmpermeable coat.aJnen. 
12 montha, and .t leut annually ( ) Medk:oJ uneOl------.J1) 
tlientafter. III - ..... --. 

(iii) Tba training program ahall be CawraJ-{1) Employ.- CtWfIrwd. 'l1MI 
conducted In • maDDer that the emp~yet aha.lllDatftul •• mec:Ucal 
employ" la able 10 undentand. The turnil1aDce prosram Cor .u empl0JH8 
employer .hall enaura that each aucb mgqed In work Involving Inai. of 
amployee ia informed of the Collowtna: ubealOl, tramollta. antbophJWte. 

(A) Melhoda oC recogniJ::l.aa aabeatoa. .c:tiDoUta or • comblnatioa ol theM 
tremolil ... nthophyllite. and .ctinolits; mJnerala. .t or abov • . the actloa '"-' for 

(H) Tba bealth e!feeta auod.ted with 30 DC'more days pat year. QC who are 
.. belloa. tremollt.e. anthophyWt .. or requfrad by th1a aectiOQ to wear 
actlnoUI. expoaure; Dqatfv. pteUUI'W reaplratora. 

(q the relationahip betw.,.n Imokina (U) Examination by a plry.ician. (A) 
and a.hntoa. tremolite. anthopbyllile. Tba .mployer ahall m.aara that all 
and actinoUI.1n producing lUDI cancer, medical cxaminaUooa and prootehna 

CD) Th. nature of oparationa thaI are performed by or under tha 
could nt.utt in expcnure to ubeatoa. aupervialoo ole 1Ic:en.aed phy.ldan. ud 
tremolit.e. uthophyllite. and actinoUte. are provided II nO coal to the anpq .. 
the importuce of neauary protective IJ1d at. reuonable lima and plaoa. 
controla to m.1nl.mWt 8XpOftI'W lncludlna. (8) Pu.ona other fhan auch 1IC8DMCl 
II applIcable, mginatrtng contro... pbyakiana who.dmln.l.atu the 
work practJcea. raplraton. pulmonary fwu:tloo taUna required ~ 
houaekeeping procedurea. hYJiene thJ.a MCtioa ah&ll complete a traJnlnc 
fadUllea. protective clothJ.n& COW'M lD .plrometry.pou.aored by an 
decontamination procedurea. em.arpDCJ' appropriate acadami.c or prol .... \on.al 
proced~ ud wuta dI.poMl iDatitutioa. 
pl"Oaldurea. and any ~ (2) Medical u.tJDIinolJoru and 
iDalrUCtion In tU UN of th ... coutrola COflIultotion.-{l) Fiwquency. 1he 
ud procedure.; employ .. ah.all m.ak.a Ivailable medical 

(EI The purpoae, proper 11M.. fitt1ni anmloaliona and coaauJtatioaa to ad 
lrulIUctlon.a. LIld UmJtatiolu of emplo,.... covered under paraaraph 

[a.c. 1 ~-)(2)(I)J 



(mll\J(il of tlti. 't:ctiun on the following 
,.:hedule~: 

IAI Prior 10 IOssignmenl of Ihe 
employee 10 an arell where negalive
prt:uure respirotors "Ie worn; 

(BI When the: elllplo}·ct: i:l assigned Iu 
lin area when: expo.ure 10 hlJeitu •. 
trf'molite. anthophyllite. IIctinolitr.. or II 
comLinatjlln o( these minerul. mlly Le at 
or above the aClion le\'c1 for 30 ur more 
day'S por yeM •• medial examination 
must be Rivt:n wilhin 10 workint: days 
Collowing the thirtielh dilY oC elCpo5ure; 

(C) And alleillt annuli II)' therellCter. 
(llll£ the eumining phy.icilin 

determines thllt lin}' of the CURlinlllion. 
.huuld be providt"cJ more frequllntly thlln 
'pcl.:ified. tbe employer ,1..,11 pm\'ide 
.ut:h ':Xlaminillions tu .. Cfectc.oU 
employee5 Itt Ihe fre:qucncies specified 
by the phy.icillo. 

(E) Exc:eptilJn: No mediclil 
eXtloUoalion i. n.'quirecJ or lin)' 
employ~ if ,ulcqUllte rec:ords muw Ihlat 
the employee hal been eXlimioed in 
acconianca with this pw'aRfUph within 
tha pllall-yellr period. 

(iiI Contflnt. Medical exuminoliun. 
made available pUt'luanl to parogruph. 
(m)(2)(i)(AHmJ(:!)(i)(C) o( Ihil acelion 
ahall include: 

(A) A mediClllllntl work hislury with 
lpecilll emphaai. directed 10 the 
pulmuolu)'. cardiuvasculur. und 
glialrointe.Unlt! 'Yltema. 

(D) On inililt! euminulioR. thl: 
'tllndanlized qucstiunnuirc cunluinc.oU In 
Appendix O. rart 1. and. on IInnw,1 
c).Uminulion. Ihe IIbbrevialed 
Itnnduniizetl quelliunnuin: conlained in 
Appendix O. Pllrt Z. 

(e) A phYliCliI exomination c1il"f'Cled 
II) the pulmonary und RltstmiuleAlinul 
aystema. including II chell 
roentgenogram 10 bi'udminililerud "tlhe 
diacrelion ur the phYlician. lind 
pulmonary (uncliun tl:lta o( (orC4.cJ \-i1al 
capacily (FVC) lind force, I expiralory 
volumc al une lecond (FEV.). 
lnl.rpNrtaUon and c1 ... ificutiun uf chesl 
roentgeoograml ,halll>c conducled In 
acc.onillnca with Appendilo. E. 

(D) Any other clUIllIinatiun. or Il:allO 
decmed noceuary by the eumining 
phYlician. 

(3) Information pru."idt:d 10 the
physician. The employer ~h .. 11 pru,"ide 
thelollowing inlormlOlion to the 
examinin" phy.ieiim: 

(i) A copy oC Ihil IllIndanllllld 
Appendicu 0, E. and I; 

(ill A deacriplion of the arTI-(:tcd 
.mployee'. dul ies III Ihey reilite to the 
employee'. expo.ure: 

(iii) The employee'" n:pn:~elll .. ti\"t: 
expo.ure le\"eI or .. nlitir"Il:J I'~pU~"".' 
lenl: 

li\") A rie,criplion of any person.1 
proll:O:\I\ c .. nJ reapirulory equipmenl 
used or to be uud: and 

1\"lln(ormlOlion Crom previou. medical 
t:xamin .. tion. 01 the allee/ed employ~ 
thill i, not olherwi .. available 10 tho 
examining phy.ician, 

1"1 Ph)':;icion', wr;lten opillion, (i) The 
eOlplurer .1uI1I obtain II wrillen opinion 
from Ihe eXllmining phYliciliR. Thil 
wrillen opinion Ibll contain the relulll 
or the medial examinatiound ,haU 
include: 

(AI The"phYliclMn'a opioiun 11110 
~"hether the employee hal Iny detected 
nh:dical conditiona Ibal would plaa Iho 
employ~ II an increoMd risk o( 
mlilerilil hellhh impaitclenl (rorn 
e"'pullurc to asbe,to .. trcmolite. 
anthuphylllw. or actioolila: 

laf An)' rocommcndod limilationa on 
Ihe employce or on tha "'. of penonal 
protacU\le equipmenl IUeb lIa 
relipirillora: and 

(e) A Itillemc:nllhit Ihe employ .. ha. 
been infonned by the pbylicillA of abe 
reaulla of the mediad exarniDaUoo and 
o( IIny medical condiUoaa that may 
relull from a.baatoa. lrernolita. 
InthophylUl .. or actiaoUle upoaure. 

(iiI The emplClyer .baU inatrud the 
physician not to reveal in the wrillaa 
opinion given 10 the employer lpecific 
findinp or difl8DOla unrelaled to 
occuPl'tlolUI1 axpoaure 10 .. beltO" 
trcmolilo. anlhuphyllit .. or acllAoUI •• 

(iii) The entployer aha1l pto\1d. a 
copy of Ihe phyaiciaA'l wrillen opiDioa 
II) the affected amployue withill30 dMy. 
Crum il. nrceipL 

(n) R«.oniklHlpin8-{l) Objecliv. dola 
fur ~}(lImpttNJ optIroliOM. (I) Where the 
employer hili relied on objective dala 
thllt d&:monalrate that producta made 
Crum or conwiuing asbealoa. tremolile. 
IInthophyllile. er Actinolite are nol 
Cllllllble of releaaing Rben oI a.bealoa. 
tremolile. anlhophyWt~ or .c:tioolite or 
a eombin .. IiOD of thelO mioanl&. in 
cona:ntratioBl at or abon Ihe actioo 
levclunder the rxpac:lad conditlonl oC 
procelling. UN. or handUna 10 exempl 
IUch uperoliclIla (rorn the Initial 
monitnriR¥ mquiremenu Wldrr 
paragrllph (0(2) of \hia MCtiOR. the 
empluyer lluaU c.tobUsh IIJld malutaill 
an liccurotll record oC ouleclive dulll 
!'ChonliLly reUed upon in ,upport uf the 
excmptiun. 

(ii) The record ahan Includr 111141 .. ' 
tho lolluwilli inlunnalion: 

IAI The produc:t quolif)'l~ for 
cxemp:ioo; 

In) Th. 1OW"Ce oI tho oiJjr.ctive dwta: 
(C) Thllle,tina protocol reaulu of 

te'lina. .. .wIer IlNlIYI~ o( tNt materi .. 1 
lur Ihl: relcll'" of ubliltos. lremolile. 
anthupbyllite. or IIClino1ile; 

(01 A dUCIlplion 01 l1Io opcr .. iiun 
exempted IlI\d how the dalll IUppa'"1 the 
ex.cmplion; and 

(E) Othor d:lla relevenl to the 
opera tiona, malenal .. proc.elling. or 
employ~ expolures covered by the 
exemption. 

(iiil The emplllyer sh .. 11 mainlain \hil " 
n:cord for the durlltion o( Ihe employer'l 
reliance upon IUch objectivo data. 
. (21 £'tpo.urr measurrmt!nlL (il Tha 
cmploy.r ahaU keep an accurale record 
oC 1111 mauurements !.liken 10 monitor 
employ" expolore 10 asbelto .. 
tremolite. anthophyllile. or actinolite al 
prescribed In pllrllgrllph (n of thil 
ltIClIoo. 
Nom: The employer may uilllzll 
th. 5Orvia:s of cwnpetenl oralUlizalions 
IUch u il1dlUlry Inde auocialionl lind 
empluyee a .. ocialiollS to maiatein tha 
recorda required by this aeclioQ. 
" (UI nu. record .haU Include allOlil1 
dwa (oUowtna infocmation: 

(A) 111. dMle oC mcatunu1Mnl; 
(8) n.. operation lavolvi.nc expolunt 

10 IlIhelloa. IrelUOlite. anlhophylUta, or 
actinolite llutt Ia beans moo.ilored; 

(el SIlmpllnl and analytlc.d IMlboda 
used and evldena of their lIc:cu.racy; 

(D) Number. duraUon. and reaulta or 
aampla lakaa; 

(E) 1\1MI 01 prolac:ti\"e devicn worn. If 
any: aad 

(F) Nama. ~wJ HCUrity Dumber, and 
alt~ or th .mplo~ac. WbOM 
expo&W'H IlfI repr ...... le-d. 

(Ul) The asnployer Ilu.u mailltain thia 
record (or at 1It .. 1 thirty (30) yeara. in 
acconwu:a with 211 CFR 1Qlo.2O. 

(3 I Medico1slUVtlillDJJC4. (i) The 
employer abaI aatabUah and maintain 
an Iccurale record (oe each emplo)," 
lubJed 10 medcalawwUlanc:e by 
poIlligrapb (m) o( thia teCtiun.la 
aCCGl"daaoe with 211 CFR 191Q.2Q. 

(Ii) The recod thaU Include alleu' 
the (oUowlna ~onnatioa: I 

(A) The OaJDf and ~al aecurity 
lIumbrr o( lba ~plo)'ee: 

(8) A copy oC ~ .mployee'. mftdlc-al 
OlUUI1WlUun reclt .. laclud1ntllhe 
m4rdiCIIl blltory:qwalUoana1re 
retponaa .. relullt of any lee II, lind 
phylidan'l ntCOClmel1<U tiona. 

(C) Phyaid.an'awritten opiDioaa: 
(01 Azly .mploJN medical c:ompl.a1nu 

relaled 10 expo'," to .. beltoa. 
tremolil .. anthopkylUte. or actinoUIer; 
aad 

(£) A copy o( U. lnlonuallon " 
provided to tb. P~Iic:i&.n aa Rquirod b" 
p&llI&nIph (ml oC taia ~tlon. 

(iii) The emplo)V ah.all .naura lhat 
thll reconf i. m.a.irta.in8d loe the 
dur"tion of emplo,ment pllU thirty (30) 
yean. illaccnrdalU with zg O"R 
1111 Q.:!:O. 

T-I~ 
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141 TraIning recorus. The emplo~er 
-h .• 1i mdanldIO ilil employee Iroinrng 
'~C:llru!'o Ir.r r.ne 1 yeAr beY!lnd Ihe last G ·'C oC ","ploymcnl by IhMI employer. 

~1 .. II'o"nbIJily. (i) The employer. 
"p\Jn wnllen requesl. shilll makl! all 
tl"l.lIrJIi rrQui;eu 10 he milinlilined by 
Ihl:! !J<!clion 8vdilable II) Ihe ASSlslanl 
"rc:rclary and Ihe Uireclor Cor 
"'.,mmalloll and copying. 

Iii) nle employer. upon reque~l. ~hllll 
.".II..C lin\, f"polurl! records rr.quircd by 
n.If.,)(rallhs If) lind (n) oC Ihis arclion 
•• cub!>lp. Cur euminali"n and cop)'ing 
hi HHP.CI\,oO employee:.. former 
'::/lllltJy~cs, do:siJ;;'Ialr.d rp.Il""o:nl:lIivcA. 
.II:J Ih.! .'\~HisllSlIl Sr.a:rr.lurv. in 
•• ::r:t1nlilncp. will: 29 CFR 191O.~IIHf!) 
,.m! (gHi). 

(iii) The emilloy~r. IIpon requp.II. ,hall 
lTIilk~ f:nlployee medici records 
"!cluired by para;raphs (I'll) und (n) ul 
1111:\ sCf:linn avuil~blc lor c,(Hminalion 
• 1;:.1 ':"J.I~·inli to Ihe !\uhjecl p.mpluyee. 
aayune hlt"'ing Ihl! sper.if:c written 
•..• 'n~nl ollhe luhjecl empll)yc!f! •• nd Ihe 
"' ,'l'Ii~lanl Sec:mlary. in accordance with 
~I CFR 1!1l0..:n , 

In) Trons,fer of rcconis. (i) The 
t:mployer sh.d! comply wilh .he 
rrqu.rcmr.nls concr.minR Iransfer 01 
fI"Cords sci Corlh in ~ CFR 1910.20 (h). 

(ii) Wh"never Ihe employer ceasel 10 
'II lJu,incSJI and Ihere is ItU luc.ccuor 

( ~IClyer lu receive &lnd relain Ihe 
~rd~ (or the prescribed period. the . 

1~1-:'I"lu) cr Ihull notlly Ihe Dlreclor at 
1~lIsl 90 days prior 10 dilposaland. upon 
n:quesi. Iranlmil them 10 the Direclor. 

(0) Dote~l) EffeclivtI dot.: Thil 
,r.ction ,hllll become effective Iinlert 
lldl" JO day. from publication in the 
rodenl Rqla&.rJ. Th. requiremenll of 
Ihe albellos .Iandllrd IU4Ied in Juna 
1972 (37 FR 11318). aa amended. and 
publilhed in 29 CfR 1910.1001.(1985) 
:'l'm"in in eUecl unlil complillnca il 
lIl:laic\'~d with the paraUel provl.ions 01 
Illi. Iland"rd. 

(2) Siort-up do~ .. (i) The 
r~uir\.·mcnll of paragrapha (c) through 
(nj of Ihi •• «tion. including the 
enllineering conlrol, 'pecified In 
pllrugnlph (g)(l) 01 this aeclion. .hall be 
complied with by IlnMn dale 210 d.ys 
from pulJlicalion In tha Fedatal 
It.,pterJ. . 

(p) Appt!ndice6. (1) AppcncUcea A. C. 
D ... nd E to Ihi. aection .re incorporaled 
u pan of lhl. aecllon and the conleDla 
oC Ihe .. Ippendicea ara mandalory. 

(Z) Appendicea B. F. C. H. .nd 110 tht. 
s~llon are informatlonal 'and ant nol 
inlended 10 ereale .ny .ddilional 
·Ibligalion. nol olherwiM imp<Med or to 

[rom any exislina obligalion •. 

Appeadl& A to S Ig18.~HA L*n.<:>e 
Melbod-M.nJ.olory 

Th .. m .. n ..... hJr)· .. ppeIlJ .... r-woli ... Ih" 
I'~d .. re (olr ~n .. lyxrnll "ir .amplea ror 
~sbdloa. Ircmoillr. anlhOphyllil(' ... nd 
• Lllll0Iilc: lind apct.:l:iu q .... hly conlrol 
pr.,.,c:J .. rea Ihal mu.1 be implc:mrnled by 
luhor;JIUnCI pcriomulIS cl.8 .. n"lroia. Thl! 
l"m~'linll and .n"lylical m"lholll dncribf,d 
br.lnw repreacnc Ih. el"m!!nll ol( Ihe anilOlhl!! 
mnnolnrinll melhodl 'ouch .. Ihe NIOSH ~ 
nlrlhtldl whir.h OSHA cnn.iu!!u 10 be • 
nlen"011 10 .chin ... cJ.qu.Ue empln)"efl 
IlltPOI"nt munilorins ""h,l .... lIu""i:l1l 
I!mllluycB 10 UK mellllxl, Iha! lira tllrc.u!y 
CI! .. lIliahed wilhan Ih,"r o'¥;,niulio:1a • .'\11 
emllloycra who arc requintd 10 cund.ot:l .. ir 
mum!urin, IIntler parlOJ;ruph In of Ih. 
1I001II1IIrd arc required 10 IOllliz. IIn .. l)"tir~1 
lul""nol"rica Ihill u-'- Ihi. pror.e.Jure. or 4.1 

~"i\ .I1 .. nl mllihod. (or coIlK"'" und 
.MI~"7.inK N41plea. 

$.tn/I'lil'S: and AIHJ/}·ticu/ Pror.t:dufll 

1. Th. aumplin, medium fIX' lIir IIoIImpl .. 
.hull b. mixed c.ellul~ e.ler fill .. , 
memhranca. TheM .hldllx cJcaipwll!d 1.y lbe 
m:Jnuf.,Nra- •• auit"bl. flW Pllwel"." 
lrenlolile. enlhophyllilc •• nd IlcUnollle 
ClJWllin" Se. below (or nrjec:tfoa 01 blun" .. 

z. 1M ptwferTCd c:ollecllon cilNiClt .haU be 
Ihe %.>nlm diameter c. ... 11e wilh .n oprn
f.ced »nIDI IIllI!!nalon cowl 11M 31-G11D 

a .. eUe _y be I&3ed if necaMIIrJ' bul only if 
wrillen juallrlCoDfioa rOf' \he need &0 u.. lbe 
l7·fMl filler ..... 11. accompani .. \he aampla 
mull. in tha employ .. ·, aapoaure IIIOCIiIc.rina 
rr.coni. , 

l. An "i, nuw ral. balwllCft o.s IHar/mili 
.nd U U'lln/min wU be acllCled Coc IhI 
r5/mm c. ... lle.. IF the 37oft1l11 CANeU.11 
uted. .n "if flow hi. betwflcn tlitar/min 
and U lilen/min ,haD be IWtleded. 

4. Wh",.. poaaib", I aumcienl .ir VolUAl. 
fOf' eada air _pia ahlll1 be cou.cted 10 Y'eld 
belWaftl 100 anet 1.:100 fibera pat aqu,oIN 
millhnclar oa the membr.o.a nllar. U. nil.,. 
d.tkeaa In .PlNannc. Of' if 100M dua( ia Meta 

on Ihe filler •• MCOnd .. aapI. IhaU be 
,I"rted.. 

S. Ship the _pi .. In • n,td c:onlaiMr 
wilh .ufficiant packin. m.atarlailo Jlr"eftl 
di.lod,int!he c:oIkrcleci fiben. PIIdt.laa 
m:.!eriollh¥t hal a high .J.c:tro.tallc chuwa 
on ill .unite. I •.• - ... pandad polY'Irr-ne) 
COInnol be I6Cd becal&M NCb mal,,"-I CMQ 

..... u .. 10M of fiben &0 !he .Id ... IJllhe 
ca ... ne. 

a. Calibrwl •• adl p.noa.al "'I:'II!II" pump 
befor •• nd .(Iet' Id' wilh • "'IlNMnloalive 
filler c. ... u. IMlallt:d be1wecn lhe pwap 
.. nUl'" r:allbrwtlon dewlcn.. 

7. ~I .amples ...... 11 be Id ... In tIM 
-braalhln, zone- of Ihe .mploy" II .... 
.lIl1chod 10 Of' nur lhe col"'r or L.peI_ 
lbo WOIUr'. (MCC). 

a. Flbcr eounlt ab.1l be _de b, poe!t1ve 
ph .... conlrul uainc. microKope wilb an. 
lu 10 X eyapiec:a .nd • 40 10 U X objectl .... 
(or. lulill m.lp1inClillon of .pproxUnaI.ly 400 
X .nd a numeric:.ol • INn..,.. of 0Jt,S 10 o.n. 
"1lw! microtcOpe .""11 .1.0 be Du.d witb a 
lI~n or III"" IiIler. . 

II. The miCT'Oacop.. Ih.1I be nH.d wtlh a 
W .. llon·8et;J.r.1I "y"l'l..ca arwllcule calibnted 

REFERENCE FILE 

for, 0 .. 111 di .. mt:lcr or 100 micromelen ( ... I 
- 2 ""r.rnmel,,"I. 

10.11,1: \I"".", .I:ih Jclr,Uon limit of Iho 
n. ir.m..-np4< sh;:!: be .buul 1 d"lIreta 
mC'dl.o".J u~illB Ihe II~E phese ,hilll!!11 alide 
.R nuriinNi bduw • 

a. PI"Cl' Ihl! 1".1 .Iid!! on Ih. micm~Dpe 
11811e .m1 cL-nlrr it 'Ind« Ihe phu~ objecli ...... 

b. Bnn. che blud.1 o( grooved line. Inlo 
(oro .. 

~rh. 51id. culuiAa of _n IIIlI of 
~oo\'ed linn (r.oa. ~ groo ...... 10 e .. ch block) 
in Je~ndll:lI order of vilillilily from Mil 1 10 
7. lI:v!!n bl!illit Ihtl leul "i,ible. The 
l"C\IuirP.men!. for utw.slos. lrelnolile. 
IInlhophyl!il<!. ;11111 aClir.Ollile coolRlin. are thlll 
Ihe IIlir.macolN uplia mu.1 reaulv. lhe 
~ .. ad lin ... in Hll compl.ltlr. allbou,h 
lhey "",y ~ppc" SOIM",,, .. I (.inl. IlIId thel 
lhe 1VOO\·r.d liMa in Jel' 8 an ... 7 mu.e be 
in~iai"'lrt.. s"I. 4 and SmUll'" .. llr .... 
puti.lly ¥iaibl. bUI nwy y.uy .liplJy In 
yi.ibilily tlClwc"!n miaoac.opet. A 1I\ICl'OKI'Ip& 

tJwl '.iL. 10 me.-.IU .... I'f'quirwmrnll baa 
either 100 10 .. Of' toa hlBh • ...-olullon &0 be 
u...d for..t..cnr. tmuollt •• IIIthophylllte, 
and •• :t!nolila COWIlin .. 

e.. U lhe Imap deleriore .... derIA .ad 
adJuac the mlt:rOeC;Opc optla. U the probIe. 
poersill .. r,wuh the lIIicroec:ope aanulactarw. 

11. Eilc:h Nt of WIIIpM. &aUn wUlInd_ 
10 parc.aaal blub Of' • mlnimlUll 01 Z blaaka. 
The blank rMuha ahliU be awnced and 
",btracled front the 8CUllytical ,.ulll Wore 
,..porti"" Anr IBUIP," rr.prnaated by • 
bl.onk hllvln •• fibercm&nlln ucna 017 
fibera/10t) f1eldl .IuIU .,. rwlected. 

11. 1M _pie. sheU be _led bJ Iba 
ac:alone/lrt.ia:lia _Ibod or a __ hod willa 
IIa equlnLaAt indn 01 rolractJoa &Ad aImi1ar 
darily. 

11 Obaa\ .. the rollowtnc couatlaa NI ... 
.. Coua. ani), 6ben P.qual &0 or loae- tbu 

5 lllaocnelft'L M.aa.ure the I~ of c::urTed 
I\ben aIoaIr the cwn. 

b. Counl .U petticJa II' ........ trwmolIte, 
.nlbop!arlllle. .net actiDoIllc that Iaave a 
'-!ldHo-.idtb ... lio (upKt hllol 013:1 or 
.,-eelA::r. 

Co Flbcn lfilll ealttely wlthia the bcMand.ary 
01 ... Walton-8f!cbu vaUc.l. fIdd abaU 
NC&iw • COWII of 1.. Flbera aoaainc Iha . 
IaouDdary ~ _In, ODe eod wibl. the 
circle. MilO NCeiww-!he COUDt 01 one b.If (~). 
Do not 00IIft1 aay flber that ~ ... 
pwtJcu1e ~ __ than oace.lteject 
.od do not COllman), o~ f1ban .
I~ Ibqt fUJ be viNble OIItdde Itt-
P"II~le...... , 

d. c-I bwndJ" ol/lbera.s _ 6Mr 
&Gina Indlvidw1 fiben QQ be ldealiled by 
obeenil1ll bach ends 01 All lndiv1dwd Abar. 

.. COIInI IftOUIIh pwllcWa nelda 10 rtald 100 
m-... COIInI a nUni-... of zo n.1da; .top 
COUDtina al 100 f\eJcL. re..,-d1ae oflUMr 
_to 

14. Blind recounta.hal1 be conducted.t It. 
ra .. 0110 percrnL 

Quality C«rtrv/ Prvc»cJu.r. 

1. Intralabonuury provaa. Eacb L.boeelocy 
Uti/or Hdt C'OIftpa.oy willa __ u-. _ 
~ COWlltnc aUcL.. ah4ll "tabWa a 
1 ... t1aUc:..l1r dl:'ll,ned quallty......-.noe 
~ .. In .... IYinsr blind r-.counll.Dd 

[---'~~AJ 



c-.onlpane.on. lJ.e1""'ffn In.cnu.cupl~l. lu 
0'100110r lh" vMn.Lllaty O( cuunling !ly .lIch 
m.croacc.pill and between ",icrolCo(li~tL In " 
mmp .. ny wilh mo ... Ih.on on" I. bora lOry. the 
procram .h"U include all ",bonoloriU. &lid 
~hllll Mloo ,"valuale Ihe laboralory·to
I.b.ulltory vMriabllity. 

2. lnleriaboralury program. £.och h,bonlury 
an.lyWli ub4t .. oa. lIemolile. "nlhoph)'Uilc. 
and aCllnolite .... lIIpl •• ror compliance 
dclemllnalion .hllU implem.nl an 
inlerlaboralory qu .. lily allUl.lICe proe,..,m 
thai 'I to IUIRlIIIWI\ include. p41rlicip&lion 01 
al leu I Iwo olher iodc~ndenl labonllonr.L 
E..oLh lahonlory .h,1I p&r1icip&l. in round 
rollio 1 .. li~ ,IICA.I tlnce .very 6 monllu 
with ,I leu I "lIlhe ulher 'alH,r"lonn io iI. 
inl.n..bor.lory qu .. hly lI .. urlince ,",up. Eo.cb 
llibotatory ,h.1I ,ublnil .Iide. Iypical 01 ill 
0"'0 workload fut "" in Ihil pruln,m. n:. 
round rabia Ib .. " b4t de.iRned and rnuha 
aJlAlr~ed uainl IIpproprilile allliatiCMl 
methudoIOO·· 

1 A IIlndividutol. perfunninl .. bealoa. 
Il'emoli .... anlhopbyllile. and .clinolil. 
an.a.Iyaia lllual have llkeo lhe NIOSH COIUM 
lor Ml'DpWIa lAd .".Iuatina airborne 
.ab&ollua. IIwO\Olila. .nthophyIUI •• IUId 
acllnoli .. duat or IA aqujvalenl COIU'N. 

'" Whea the uae ol diffllrent miaoacopM 
conlrib&:1H to diffuaoate bcl_ COWIlcrI 
and IIIt.oratori ... the .ffltd ol tho differeol 
miacMCOpe ahall boI.".IUlled &Ad th. 
lRiuoacope abell be ",placed. II oecaaa.ry. 

5. CwTeal l"1l&I1 .. 01 tb.a quallt)' 
aaaunnc. pnlp1I/N &hall be poaled In .ach 
labwalory to K"P the mlcrotCOp"ta 
IDlunrwct. 

Ap~ ... § lau.sa-DeI.aU.i Pnc:M ... 
IfW A.o..ao. T~~yw...Md 
~ .. 1kaIpWta lOll AAalYMe No. 
Naed"ocy 

Thia appeodix contalnl • dotllileci 
proc:edurw lor IImplina aad anal)'ail and 
lDdudH thoee critic:.a1 Hemeoll lpecilied Ua 
Appendix A. Employen IR 001 r.quired 10 
UN th.ia procadW'l. but !hay IR required 10 
11M Appendix A. Th. JNfPOM or Appcodix B 
ia 10 provide. d.t&i1ed 11.p-bY-Il~ a..mPIinI 
• nd ualyaia procad.url that cocConna 10 lhe 
clameAII lpacified in Appaodix A. Sioa thi, 
proccdlll'lIDMY alao alandMrdize lhe aaalyail 
and reduce varial.tilily. OstIA eDC:UUrlll" 
emploYln to uae thi.' .ppcndlA. 

A.abHloe. Tresnulita. ADtbo"hyllila. and 
ActiooLile Samplina and Anely.ia M.thod 

Tachnlque: Microacop),. Phew ContraiL 
AAalytc Fibcn (Muual collAll. 
Sample Prapara 1100.: AcelOoe/lriac:r.tio 

method. 
Calibnotion: Pha_thin d.lection Iimil 

.bo.&.t 1 dqrwH.. 
Raoa-: 100 10 1300 fib4tn/lIlI1I" filler lin&. 
Eatimalad Umil oC o.laclioo: 7 fillcn/mrD' 

fiji'" &I"e&. 

Sampler. Filter (0.&-l.Z WD mhed cellulo&c 
nler mc.mbnne. 1.S-mni di,melcrJ. 

Flow Ral..: 0.5 I/mOo 10 Ul/lUin (2.S-mm 
C ...... II.I: 1..0 I/min 10 UI/lllin (l7-i1U11 

u.MU." 
5.omple VuIWll4l: AdjUlllo ot.lllin 100 I" 

llOO fibeR/dun". 
Shipm.nc: Roulll\.l.. 
$.mpl. SI"bllily: Indefinil •. 
BI..ru...: I~ or oall'pl~. Inunimum ~I · 

St.ndan.l An.lytlc..1 £trot: o.a 
"ppli .. ~Lilily: Tho worit.ln. rMna" U Q..Ul rl 

cc 11IIw-t. .. ir OAmplello 12S rlcc l~ air 
... mpl .. l. Th. method alveI an ind.lI ol 
a,rilornc: .. b..cO&, 1ra"",1 ..... nu.oph)lllltc. 
.nd .ctinolit. filH,.. bul may b. uud Cor 
uch~r m.leo,La ,uch .. fiUraua 81 .... Ly 
in..,nina IUII.ble paramelen inlo Ih. 
counhnl rulea. The In4Ilhoc.l don nol 
dllrcrcnll_le w.lween .. bnIUa. trcmolila. 
IInlhuph~Uil •• and acUnolile .nd uthat fibuL 
A.belloa. Intlllolile •• olbophyillte. and 
actinolil. libcn I ... thlll c:a. 0.2.5 11m 
dialllt:ler will not be d.lected td'ihi. melhod. 

Inlerferencaa: Any olher allbom. fibet l1li)' 

Inl'rfere lince all panicIH mlCli", !ha 
counlina crileri. IR COIIAIed. ClwJo·like 
particlel m.y .ppalll" fibroua. Hilh ,."." 01 
nonfibroul du..1 p.lticl .. IDly obacww fih.ra 
in the n.ld of v~w and raia.e the d.lacllon 
IiI'DIL 

Re .. acnll 

t . A.ccWOI. 
1.. Triacelin WYCII'OI trillO:lllle). nua-at 

and •• 
Specilll PrcCIIul10aa 

Acelone ia III aalrctDll)' flaauubJ. Uquid 
lind precaullooa muat be tU.n DOl to lpita IL 
Heeliaa 01 IUlClDlmult be done 10 a 
venlillltcd lebanlory fume bood ""'" a 
IloAmcle ... epark-"'" bHllOIIrCL 

Equipmaol 

1. CoUadion dew.: 21-_ CUMtta willa 
6O-1IIlIl UtacWolI oowI willa ceUwote .. LIt 
niter. ~ 10 U aw paN 11M &Ad bacIwp p.d. 

Nota.-Analyz. ,..,.-.-lItiM Dban eM 
fiber bII~ bclora uae MOd d1acud the 
filter 1.01 if awn Ihaa, raben/l00 fWda .... 
10UAd. 

1.. PenonalllJllPllnl pump. snatar thaA or 
equailO o.s L/mi ... wi1Il f1nib1e COCIDK'IIII 
rubin&. 

:I. MIcroec:ope. pbaac 0QIl1raaI. willa ItMa 
or blue rdl .... I to lOX ayapieca. &ad 40 to .we 
pba .. objective (loCal....,wlcadoa ca 400X): 
nwnerialapanu.rw-OJI6 to Q.1$. 

'" Slidea. ala ... ~ pre-doaAed. 
z.s x is rom. . 

5. Cover 5lIpe. 24XZ$ I11III. DO. 1 ~ .w... 
oche ..... i .. apeciDad by miaoac.ope 
mllAwllclW"lf. 

8. Knil .. _1 aurpcal "eel CUl'Yed blad&. 
7. Twea.an. 
L Auk. Culh-Iype.1Aaulaled oedt. ZSO 10 

SOO m1. (wilh ~ rubb« llOppII" and 
elbow-Jointed al ... NbIna. 16 10 n em 1ooal

a. HOlplll .... lparlr.-frH. aliniaa type; 
b""Una maatla:: M Ialnuocll.tamp and 
1DI1&IM11c ltitTer. 

to. SyNlIl. hypoderaUc. witb n .... 
ne.dlc. 

11. Cralkulc. W.ltoo-Back.an type with 100 
10m diameler dra.tlu ftald II the lpacUMa 
plana (IR.-o..oa7U _." (Type C-ZZJ. 

No&&.-Th. vallcule la cual.oat-aaade 1M 
e"ch lIIicroacopa. 

lZ.II5r./NPl. ph ... conllUl tnt alldo. 
Moo"" U. 

11 Tclcacope. oaJar ~ caolOrint
. ... SIIIIIIIIUU'OaMIat (Q.Q1 .... divi.U0R6J. 

Samplinc 

L Calibnla •• ch paraoo;J MlD9Iioa JNCI.P 
with. nlp ...... OI.ti'" MJDPlor In lio.a. 

1. F •• ton Ih. '."'I'I.r to the ...... (11..( .• i.pc; 
D' clo.., "' poauLJl. to tho w"n"r. moulh.. 
R~DIO"e Ih. lOp CU"cr (rum th .. aPod u( Ih. 
e ... wl oAteoaion (op4:n fou, _01.1 unent rllea 
down. Wnop Ih. j01R1 belwe<D Ihe elo.lcodcr 
and ch. OIoniIO", body wilh .hrink. IO[le to 
pre"cnl air leulo.L 

1 Submil .1 leullwo blank. (or l~ or Ih" 
101 .. 1 .. mplea. whichever ia llrelolef) lor Citr.h 
lei 01 .ampl ..... Remon Ih. cap. Cront Ih. 
r.,ld bl .. nk ce ... Ues lind .Iore the apl .. nd 
auelle, in • cllln torell (h.1 or boll) ttutil\l 
lb. ulllplina panod. RepJ"c..e the atp& ill IIw 
aaUII ... wblln umplina ia complc1ed. 

•• Soample al o.S L/Illio or il'Cliler. Du not 
exc:ec-d t /Ill 10111 dUll 1000dina un Ibe lilter. 
Adjualllll1plina Dow ",I •• Q (L/Dlin). alld 
time 10 prutluce II fi~r den'il~·. E IfiI~ra/ 
mill"!. of JOO 10 tJOU fobcr./m'llJiS ·, tOO tu 
5" 10" libua per Z!j·mm filt~r \~ith .ffl."Clin 
collKlioo area (A.~3M tomlU for uplimulO 
COWltina preciaion (aea lIt:p %1 ~lowJ. 
c..Jculllle lhe minilllulII umplioa 11m,. 
'-(lIIinlat lhe aClion Inol (one-htoU 01 
th. CWTIIot llloAdardJ. L II/ee) of th. fibroul 
... ro.Gl beIDa .. mpled: 

(Ae)(E) t..-----
(Q)tL)'lO" 

L adoVI tM fleld moaJlfW at tba .nd 01 
IlUDPUaa. rtplace che plMIUc lop cont lind 
ama1J eod cape. and Ilott the awnilor. 

e. Ship the _pl .. 10 a ri&id cooiaioK 
with auma.al puckina lnllterial to pravaat 
Jo-diaI fW daraaaL NOTE: Do DOt UN 
poIyatyreoe f_ 10 the ahlppina coollln.er 
bcc.ot_ ol.lldl'cMllilic lorces which II:.IY 
CIUN Db..- Me lroa the aamp1er 011 .... 
Sample Prepahtioo 

NcM-1H ~jocl it to procSuc. IIImpla 
willa a amootJa laon-sraUa)') btad;atouocl in II 
medJuaa with a .fractJva Iada. aqual to or 
I ... th&o U4 .. 1\e IDIthod below coU.p6a 
the 61terlM .1Iier Cocuaioa lad proth&ca 
p.nn.aDIAt moun" whK:h IR uac:CuI lor 
Q-'1I1 cootrol .ad Interlilltoraewy 
c:ooa~ 0tJMc- mount1oa techniques 
_tlna!ha abov.criteria lDAy abo be uacd. 
..... th.e nonpIrm.IoIIll fi.1d 1D0000tna 
lcchaiqlM uad in •• CAM Z:Ja. 

7. EDMn IhIIllhe alell a1idee aad COVet 
5lIpa IR rn. 01 dloll aod fibers. 

L ~ 40 to 10 at olacelooe Inlo a Culh
type n...L. S&opparthe lleak witb • aiaa"" 
hoM rubber llOppc lhIouP whe II alau 
luLe lu.ndl' to k1111o~ liM Ilaalr.. Tbe 
porcioa ollhe ", .. Iuba that eJUII the lop,>f 
the ltopper (I to lOem! " beat downwAld la 
III elbQw tbill -u. I0Il aoale ol2O to 30 
~ with lhe bcrima.taL 

a. Pltw:a the fiuku. •• titrina botpl.ta or 
WT1lp ill. baalina cant1&. ,"*1 liM acaton. 
~Iy 10 ita bot"" t.empInIlWI (ea. WQ 

CModoe __ Tba aglOGa vapor muat be 
pccn.led ID a vautbled lv.ma bood .w.y 
CtOeD all opea no.- &ad apark I04UCIa&. 

AlIanUlIa ~Iina _thcxla CoD be uaed. 
pto\'1dinc a.o open fame ..... paritl .,.. 
pfYSeQl. 

7-1G-6G 

[a.c...1t24..S, ~ B) 

~ by THE: BUREAU ~ NA TlOHAL. /IoFFAJA!1. INC.. ~ D.C. 2OQ37 



(~ 

( 

31:3116.8 

\0. ~Icunl r.ilh .. r Ih" .. hnle '''m\ll~ Ol!cr or 
• .. Milt'" LIII f..-wn Ihc ... mpl" fillu on • clun 
~I ..... 1"lc. 

II. elll WNaC. ul ell. 2l I",r-ct"nl ,.r Ih. filler 
,1"1:4 wilh • c:un,·f1.I·blw.Je .1 .. cI ... r .. iul "nif" 
u.;nl' 4 rudin. moliun hi pre\cnl lellrillll. 

b IO: .. ce the filler or "'c!.lgc. dwi elide up. 
on Ih. ,Iidc. Sl41ie c:I"clI icily will uIlWllly 
~ .. t'p lit. filler on Ihe Ihde unlil il i. d .. r..J. 

c. Hold the .1 ... ,lid" lupporlinl Ihe mlo:r 
.. ppnl.im .. lrl!' 1 10 Z an from the al ... lube 
pur1 wh,.,.. Ih. ,"celOM v"por il ....... fli'" 
Inlm Ih. hulc<i n;,.k. Th, leel"ntt UfIO'" 
alr,.IIm .huuld eaule • coooenlAlioQ Ipnl on 
Ihe .1 .... allric CA. Z lu 1 .. .m in dl:1melr.r. ~ove 
th. III,... ,lid. acntly in Ihe npor llre .. m. The 
filler ahould c1e., in 2 10 S ~ IIlhe Oller 
curt.. di,IOna. or i, olherwiae renckrcd 
un ..... bl .. lhor npnr .tn.m j. prulMbly nul 
'1""'1 enoup. Pariodieally WIIM Ih, oUllel 
P'lrt wilh IiNIaC 10 pre\'cnl liquid ace lone 
dnppinlt unlo Ihe Dlle,. 

d. Ulin.lb4t hypodermic .~ wllh e U· 
IUII"a needle. pl.CA 1 10 Z drope ot lItecelin 
on Ih. filler. Cenll)' Il)we, • cl" .. n !S-mm 
IqUIIN cn\ er .Iip down onlo Ihe fdlcr.1 • 
• lighl anlli. 10 reduc:.c lha polAibilily 01 
Corminl bubb~H. II loa !Mnl' bubbl~ lann or 
lhe .mounl ollriacelin in.uRlufficlenL lhe 
cover .Iip !My brc:ome deladM:d within. Ittw 
hours. 

.. Clue Ih. edses oC the cover .lip 10 Ihe 
al .. e eUd. uai". • t.cqUIII or n.il polith. 
~I decrin,le .Iow. Ihe .tide 

pt'CpInllloa In.y be he.led on • holplal. 
' .. urr.CIt lempenllvN SO"Cllor 1S min 10 

.Ien deerina- Counlinl mel' proceed 
:.&medlalely .Cler dearin, .nd lIIOunll"l aN 

complelr.d. 

C.dibralioa and Qulllily Cuntrvl 

11. Calihrelloa ollhe Wallon-Beckett 
gnaliaJ .. The diameler. d. (mmJ. uClha 
circw.r cnunllnl .ree end Ihe diac diAmt!ler 
muat be 'pacified when orderinllhe .
lVelie¥l,. 

•• 1n.tCft .ny n.i1.bl. I"IlIr.ule inlo lhe 
cycpicc:e And Cucue .0 Ih.1 Ih. iI1.elicula linctl 
.re .h~rp and den. 

b. Sel the IIppropri.l. inlerpupil1~ry 
di.htnCCl and. ir Ipplicahl .. reaallhe 
binoculur he.d .djualmcnl 10 Ih.1 lho 
mlllP'ificalion remain. eon.l.nl 

c. wlIIII Ihe 40 10 .s X ph ... objecli;'e. 
d. PI~ •• llIle micromeler on Ih. 

miaoKOpe obi«1 .I.IIC .nd COC:UI lhe 
micruacope on lha (lndualed Iinct. 

c. Me",ura the m.lP1ificd arid leltJllh. L. 
(ural. u,iRA the .1 .... miCTOmelcr. 

C. Remoy, Ihe ,",Iieul. lrom lhe 
microecopc .nd m" .. ure il. IICI\I.III arid 
knilih. L.lmml. Thi. can be.1 be 
la:ompliahed b)' uaina I '11IRe filled wllh 
vcmlen.. 

a- Calculille lhe circl_ di4meh'1". d. (RUllI. 
1M the Wallon·lkd.ell JInIlicuw.: 

L.xD 
d.-

I. 

E.,"mplc. II L. w 106 um.. L.- 2.93 mm ~nd 
D - \00 um. Ihtn Ii. - 2.n mm. 

h. Cl-~ Ihe field diamelu. 0(:l0:'1l,"1I1" 
rnns-e 100 mm:2 mml wilh. ua!C 
mic:romel,.r upon ~ipl ul Ihe IIflIlicul" from 
Ih .. manuf;lcturrr. Oelcrmln~ fidd lrea Imm '\. 

12. Mi.:ro.cnP'l "dju.:mr.nl .. rull .. w :h. 
nuonur .. .:lurer'. inRlruction. lind "I.., Ihe 
lolln",inl: 

I. AoJju.1 Ihe Iij:/ll snurcP. fur n'cn 
iIIumiulion lIanu th" fiuld ul "K:"" al Ihe 
wndr.nsCt' ina. _ 

No\c..~ohler iIIumln.llon il pr .. Cem!U. 
whcnr lveileble. 

b. Foc:ua on the parti\:Uh ... 1DM1eri .. 110 be 
eJlAmined... 

c. MMk. lure Ih;,1 Ih.lield iN Ie ia lucua. 
cenler..J on the aampl .. aoo opel) 0(1)' 
elWlush 10 lully iIIumin .. l. lhe neld oC view. 

d. UN Ihe lcir.acope nc.ul;" .uppli~ t,y lhe 
m.nur.elurer 10 en.llre Ihal Ih. phllac rinp 
(;,nnul., diephraam lInd ph ...... hifl!nl 
,I_menial .re concentric. 

13. Chcclt Ihe ph ... ·.hin dttlrcUnn Ih"il ul 
Ih. lRiaolCOpe periodiallr. 

a. R .. muv. the HSE/NPL phlll+COnll1l.1 
Int elida Crona Ita .hippinc conlainct- .nd 
oml ... II under Ihe ph ... obfedive • 

b. Brinllhe blocke of pooved Unn inlo 
focve. 

NoI&.-Th •• lida cunei.11 oC Mvcn kll 01 
pooyee (ca. 20 sroovee 10 e.da bluclr.1 in 
dncendi". orde, 01 vilibillly (l0III .. I. 1 lu 7. 
The requiremenll (or counlinl .N thAI Ih. 
miC'OlODpc opllca Inuel malv. lhe ~vcd 
linn In eat 3 compl.lel, •• lthouah they ~y 
.ppear aomawhell.inL.nd IMllha IfOOVcd 
linea In eell 6 10 7 mual be lnvilible. Se .. 4 
.nd 5 mu.1 be aI1 ... 1 IMlti."y "ilibl. b4il 
may vary alilhlly In vi.iblllty belw"" 
Iniaoacopea. A IIIic:roICopa which r.i1llo 
meel IheN requiremenl. hee eilher loa low or 
loa hijJh a malullon 10 be u..d (or ubealo&. 
trerDolile. .nlhophyllil ... nd ICIinoUI. 
wunlina-

c. U .he im.le qualil, delmor.olca. delln 
lhe mlaoacolM oplica .nd. lllhot pmbl,.m 
peni.l .. c.an.au11 the microecope 
/I\W1uC»ctura,. 

14. QUlllil, conlrol 01 iii ... , c.uun ... 
c. ~puc .nd counl field bl .. n'" .10", 

wilh th. field .. mple .. R_pGf1l1w cuunl. oa 
uda bl.nk.. Calculel. the lDellll ollha rleld 
blank counl. Ind .ublnact thia v.lu, 1l0III 
eada NlIlple counl before reporl,", Ih. 
re.ull .. 

NoI, L-The Idr.nlily oi lhe blank fillen 
ahould be unknown 10 1M coun ..... uolil all 
counl. han bHn colnpleled. 

No6e L-Ir • field bl.nk yfalde nber exMIol. 
.,..elel" IbMn 7 fibera/l00 neld .. report 
poNible conl.lIlin.1ion oIlha _ploa. 

b. f'wdoma blind recounte b)' the .. _ 
&:ounler 00 10 PftUnl oC fiJIan COUGled 
I.lid .. relllbelad by • pe~ olhcr than lhe 
c:nualer). , 

U. UN lhe lollo""na Int 1(\ delcraLl". 
... helhet- I peir oC cnunl. on the ...... nlhl1" 
thou Id be ..;.a.d becau..aa ol p«Maib&e b1a.t. 
Thi •• 11,i.lie .. liOl»I" lhor counllnl 
..,.".. .. I.hilll)' .1 Ih. ~'" cnnI\deoca Inet 

REFERENCE FILE 

Oi:)CJotd 1M umpl. If Ih, dirTe~nc.e betwtt1l 
1M IWO counl, Ur.ttdl l.n (f} ... wh .... 
f _ .ural!" til the 1.'0 Ii!"r counl. lind 
S.~n:I.lh\l II11nd4rd d~yi .. lion. ",hich ."".,Id 
I .. : d,·~i,·r.oJ h)' CII,.:h lu(,oral"". b .. cd un 
hialllri,,,,1 in·h""M Itlili. 

NnM.-lf • p~ ir nC counl. ia rrjr.cllld •• a 
If!1IUIt nl Ihi. Ic<ll r-r.counllh. ter.I.ininlf 
umple. In Ih. eel end 1r..1 Ihc new counl. 
"" .. in.1 Ih. finl wunl .. Oi.eud ell ~~Ir.d 
p .. 11?d counl .. 

16. F .. llroU ucla All"" I.:oun!.". In • Intinina 
r.oww Ihill WOIperel prrlonn.nc..c 01 
counlnw on • v.riely ollAmpl .. vain, thlt 
pn!Cedurc. 

No4a..-To 'Mute good reproduciblllly. eU 
1.lK>ralnrica ana.ted III e.~1Oc. INIDUlil .. 
JlnlhupJ\yllile •• nd ectinolile counlin, .nI 
~uired 10 participal. In the Proficiency 
A .... lyliCilI Te.lin, (PAT) Prosra ... nd .twW&I 
roulln.ly participale with other .. bel eo .. 
Ircmoli ... anthophyllil .. end .ClinoUe. fiber 
COWlII".Iabonalori .. In lhe .xc:h.n .. 01 Reid 
IAmpl .. 10 cocnparc padonn.ence 01 counlcra. 

Mout .. ~1 

17. PS..c:. lhe elida GO lhe mechanical el ... 
allha ealibraled Iftlaotcope wilh 1M c:.cnl" 
01111. nit ... under Ih. objccll .... lcna. Faa.I 
Ih, mlc:macope nn th. pltn. ollh. fiitlt'. 

tIL Rqvl.rly check pheM-rina .UplftCnl 
an..1lCohlar 1I1l111linctfon. 

lV. The loUowina .N the counlllll rvIec 
.. Count only nbcra ~.Ihan S wn. 

Mc .. UN lhe "'''Ilh 01 CW'Yed Rbcna .Ions the 
can .. 

b. Cowal onl, ribera with • laaallH~widlh 
"'Iio equaJ 10 or pal. I han 3:L 

Co Flit fibcna thai croaa lhe bouncIarJ 01 the 
p1Ilieule field. do the loUowin,: 

1. Count aDy fib.- IoCl8ctr dIaa 5 .... thai 
liora eatu-.J, within the pwliclll • .,... 

z. Coual .. Y, fib.- any liber with only 111M 

end l)'ina within lbe p1Ilieulc .,... 
3. 00 not counl Illy fiber IhIl c:roua lhe 

1Ml11cu'- boundalJ IaOft than once. 
.. ReJect and do not counl all other fibers. 
d. CouIIt bundIa ol fibcna .e one flbar 

""leu ladividuaJ nbena CIft be JdentUlcd by 
~ both enda 01. nbct. 

c. Counl -sh .... daa'" neltlilo yield 100 
nben. Count • minlmu. oC20 Btld .. St09 .1 
100 nctda ..... nil ... or fiber c:oual 

20. SWt covntina lroat one -.& 01 the ruler 
and provna .Ione • nadial U- Ie the other 
end.. ahllt eilher up or down oa the lilter. and 
mnllnVlt la the ravena cUraclion. Salad nelda 
randoaaly by IooILint .wlY lroas 1M cyapfece 
brieny while edvcAclnc lhe ~I .1 ..... 
Wilea .n .aI.-nal. coven ca. '" or ___ 
oCIbe ndd aI view. reject the neld.nd .Ieet 
anolher. 00 nol repcwt Njcded n.w.1D the 
nWllber of total flelde counled... 

NoM-WlMn CXMIAUac • field. matln_IJ 
ICIUI ....... ofloc:aJ pla-. b, ~ the 
n ... locu knob to cIctect YW)' floe a-. 
which haw beooaM ... bedd.d I. lIM fll...,. • 
The aaWl-diamaler flbcn wlU be"'Y I.int 
bul .... lUI tmpenlAl conlrlbulioft 10 .. toUI 
COIU\I.. 

.. 



( , 

( 

UlcuLo uoa. 

21 _ Colcul.I ... nd report fib..- denail)' on 
Ih. fill.r. R (fiben/mm '): by dividin, lb. 101 .. 1 
nber COWlI. f: nUn ... lh. m.oan tI.ld bJ..nk 
counl. a by u.. number 01 n.lda. D.: and u.. 
fl.ld ~ A, (Q..007Maun' lor a prop.orly 
caUbntt.d W.hon·BcdeU.,.llicuJe): 

P-B 
E - -- ftben/mml 

(n)(A.) 

n.. CalcuJale !he aJGOIn'n'ioa. C (I/ce). 01 
Ilt--. in the AU' volume aampl.d. V IL).1I&iat 
the elIKlive aJUection ..... 01 ,be railer. A. 
(386 mID '10(" a 2.S-nuu fiJlu): 

C _ (El(Ac) 

V(lO'! 

till'" P.riodkally check aDd edluat 1M 
wall .. 01 A. it DeCIaUtJ. 

QlxJJjllUi~. Fit Tat ProI~ 
L ~yl M:etata Pro/.oc:ol 

A. Odor thtaboJd ~ 
t. l'hrM l-U,ft' alaN jan with !lid" Uck 

( .... ~ or BeU Ian) .,. NqulNd. 
J. QdoH,... wa'_ ( .... dI..w.d or IIpriJIt 

wa'_) .. appcoxilDataly U ·C a!t&1I be lINd 
for the IOIWioA&. 

J. The ,-,I ac.t.ata (lAA) (aJ.o bowa 
.. I80pearyl acetata~ l&ock aolutiaa II 
pnpatwd by edd1ac 1 ce 01 pure lAA to 100 ce 
01 odor he wa' ... in a l.Jiler jar and aAU.iaa 
b)O ~ ThieIOlIllioG aha.I1 ba 
pnpand DeW at "eat WMkJ,. 

.. n. Kl'NIWIa I .. t ehaJI be coadlldad ill 
• .-MpU8ta lrom 1M rOOm lINd lor 
adlIal at latiq. The two ~ .ball be _U 
¥CAillateci but ahaJI IaOt be coaDaded to abe 
Mmc rwdn:W.Linc veotUatloG lyatcm. 

L The odor latlOlulioa II prepueclill a 
MCOGd Iu' by pbdna 0.4 De of the ltock 
lOlucioG inlo ~ ce 01 odor "" w .... r uaint a 
dna dropper or pipellL Shake 10(" )0 

MCOada &Ad allow to lland lor two '0 thtH 
1DiAu ..... eo thai the lAA COCIceurrailon ,boY, 
&be UquJd may ,..ch .quilibriwa. Tlale -
lOIalioa may be uaecllor oaly one day. 

L A tat b1a.Ak Ie prepared IA , t1Urd Iu' by 
~ $00 De of odOI" fTM w .... 

7. TI , odor In' &Ad te.' blUlk jan ahaJI be 
labelled 1 aod z lor jar identiJlcalioa..lI the 
labeU .... put GO !he Iida !-bey Call be 
perlodica1Jy pecJad. dried off and Iwit.c.bed 10 
malAI.1A lha inlqriry of the leIL 

L 1M lollowm. \M1Nd1ona .haU be Iyped 
oa • card .ad plaoed on the labM IA Inwu of 
lha two tat ;an (i .... 1 aod Z): -n.. pu.tpoN 

of thia \.nlla 10 ~ il,eMA caa amaU 
~ oa .1 • low cooc.atra&loa.. The two 
bottJ.. Lta frool of you CORI.IA _Iar. an. of 

7-1D-M 

u.. .. boill.. ~ 1.00 C<><\ ""M • &ID.oI1i AmOUO I ol 
!wnena oil. a. lut"tI It... on ....... a,.. DO "¥hI. 
Ihtn dI ...... tach t.oltie I..,. Iwa MGDnda. 
UnlO'olw the lid 01 e.ch boltle. ona .1 e 11m .. 
~nd .mff II the _th 01 u.. bolt1&. lDdicala 
10 I!wI Inl Woducl~ whlch bolU. COQI..tOna 
beoan. all" 

II. The 1D1a.lwWI UMd in the 1AA odor 
dal.eCtiOD 1 .. 1 abaII be pntpuad in AJI.,.... 
acpanlilrom wb.N the 1 •• 111 perfOl1Ded.II1 
order 10 pnnnl oUlctoIJ CalillM in !he 
MlbjecL 

10. II !he tal Mablacs II IIIUIbM to eotnctIy 
Identify !he j ... coalalniDa the odor lal 
IOiIat1on. lbe lAA qu.aIU_allve 1M tat _y IaOt 
be liNd. 

11. 11 the -Int Mabjact c:arrectly ideatillaa the 
j ... COGI.miAa the odor tat aoJutioa. abe tat 
aubject _y proceecI to .... pinetor MlKtIoG 
and III ..... liq. 

a. R.apinlor ScIacdoa. 
1. The I.ataub;.a abaU be a11o....t 10 ptck 

!he Il1081 comICX"lable rnpintor froca • 
MIec:1ion iDducJiaa rnpinton 01 variaua 
.izn lrom difT_tllWlulac:luran. "The 
Mledioa abaU lndude .t iaaat 8ft Iiza 01 
alMaloGleric !w.1f lacopMcM. Lrc. at t.a.t two 
--Cac:turera. . 

1. The lllecdaa pnIC8M IbU be 'l't"'dltded 
In • rDOIa lipan" &0. abe lit· .... c:lwnbcr 
to pNYmt odor lad.- Prior to abe MIactioa 
pnx:aa. abe ..... 1 MbJect IhaU be aho_-how 
10 pul 08 • rnpiraaor. !.ow It IIwMaId be 
pc*~ oa 1M face. !.ow to lit IInp 
taftIioa aod bow to det.arm1oa • 
-comlonable" .... piratot. A calnw ahall be 
• .alilable to .... the II&bj.c;t ill naI ... ttaa 
the lit uad pc*tloaiaa 01 abe I'Wplrator. nu. 
IAItnIdioa cur ao( caaaUbda abe Mabiad·. 
lanaallraiAiac 0Il"""_ -. Mit la oaIJ 
atrtMw. 

1 The talt ..II,. Mould IIAdantaDd abet 
tba _pIof" II beiaa uked to ..&.c:t the 
.... plntar whldl prowldM abe -a 
comIortabM flL !ada rapira_ re..-aa & 

d.iII' .... tllM uad .bape Md, II at pcoped, 
aAd UMd properi, wt1l pnMda adequ .. 
prolectioa. 

.. The tat MabJect Wda aada factpMoe up 
to lbe lace uad .UaiAa .. lboee tMk:Ia 
obvloua.ly do DOC at" • cacIoItabia ilL 
NonuJIy. Mlec:aJoa will b.Fa wi ..... ba1I-1M" &ad II a fOOd lit ca-a be fouAd. abe 
IUbject _iU be ubd to ... the fIdl tac.pI.ace 
.... plnton. (A ...u peroaa .... 01-. wtU 
DOC be able to ...... ea, balI __ ak.J 

s. The _ CDaIIortab&e r.c.piecM .,. 
DOled; abe _t CIOIDIanabIa __ Ia doooad 
aDd worn at Wa.I/i.,./lfUwbM to __ 
c:ocnlorL All docmiac &ad ~ .. 01 abe 
I.apiece ahaU be pcr{otmed by the lilt 
Mabject wio-.. uailt.uc. from the .... 
c:on.hM:\.or or o(h.,. ~ A •• i.le DQ Lta 
.unaina c:oaaIon caa be PYM by di ..... tdn. 
the paUlli in q below. 11 abe .... aubjed Ie 
nol I • ..uli ... _Ith uaina • par1icWar r.piratar. 
the ..... 1 aubjed abalI be dInc:I.d to doG the 
muk M"raJ "- aod 10 adjuat at.. ftrI~ 
each Ii .... 10 bec::o.e .cIepc .1 MC1lAc propw 
leuOoo 011 \be 1MnIp&. 

L ........ ·_1 01 CIOCa!ott IhaU Ladude 
Nvi.wina the foUawiAa po&Dla willa tJr.a Iael 
Mltliccl aDd aUowiac cha .... aubied 
adaquale U- 10 delanDi.a.a at.. -Carl 01 1M 
.--pUlo Lor. 

• PoaitioG&ac '" -" a. -. 

• IWono I", ry. pnlle<: I ioa.. 
• R04lII 10 1.1 .... 
• Poaillonin, mult on lace Ind ~ 
7. nw lollowinl enl""a ahaU be UMd 10 

help dalamune tha adequ.cy ollh. rnpiNlor 
til: 

• Chin prop.rly placed.. 
• S .... p llnaion. 
e FlI ICr'OM \\OM bridae. 
• Olllal\Ol lrom no .. IQ chin. 
• TeGdomcy 10 allp. 
• Sc!U-obaon.tioa ill minot. 
L The tal lubjec& .n.U coaduct abe 

connaUoAal oq_lin aAd paaidva-prwawa 
nl c:hedu balUN coaducUna the IMpII __ or 
poai&Jv~ 1,14 tb. .ubjac;t alwU be IoId 
to - ... t- the I1UIIk by ,.pldly -Yini the 
he.d from Iida-~da aod up &ad down. 
wbi" caItiaa a lew deep breath&. 

II. 'IN lui .I&bjeclla DOW rudy Ilw fit 
....uu. . 

10. AIlM puaina the nIl .... the Ie.t 
IUbject -ala.&Jj be q .... tioned apia rqanlina 
the comIort 01 the rnpilalO(". 11 il bu bec;oma 

- uac:ocaIora..bIa. anotbar modal 01 rnpit.tar 
ehaJI be lrIed. 

lt. n. ampJayee IhaII be .. vea abe 
OPpnrlllAity to IIiect • cliJJ_tlllCapiaca 
&ad be I'IIIaMad II abe cboeaa 18CI8p&.c. 
beco-.lacrauiaaly ~ a. U"I 
~- -

c. Pitt .... 
t. The fit aa.a cbambar .... be .-au to • 

dnr 56 pi dna I1Dar lUapeoded iIIva1ad 
OYft' • 2 loot diamat ... mama. 10 abe. the lop 
01 abe cbaab.r Ie about • inc:b. abo". abe 
tat 1Ubfec:t'. bead. The iDIida lop ceutar 01 
abe daaabet Mall ... ". • -U book 
.uadMd. 

I. 1acIa ...... &or iliad 1M the IIIUnt ucI 
1ll-..1bU be aquipp.d wida orpak 
vapor cartridpa M oa.r pro&ac:liOG .~ 
orpaic waporL n. c.arIridpa 011 .... .NaIl 
be cbantId .t Nut WMkl, • 

1 Aller..&.cuna. donaina. uad propcriJ 
adj-daa a rapUatar. the tu. Mabject IhaJI 
WMl It to !be III Iaadna ~ Thia rDOIa aJaaIl 
be -.paRle fro.. abe .-UNci lor odor 
thruIaoId IClMGl.aa &ad .... pinator .. I.c:Uoa. 
aDd .uu be waD vmtilatad. u by III .wuat 
I .. M lab ~ to prevml .-...u I'OOC1I 
coataalaadoa. • 

.. A cop, 01 1M lollowla .... t ~ 
aad reiAbow pe.uall IhaU be taped 10 1M 
~ 01 abe .... t chamber: 

TouEJi-a-
L Bruabe--Uy. 
11. Bruabe decply. Be ca1a1A braalha ... 

dHp aad rqtJor. 
iiL T..,.'a...d all the way Iroaa _ aide to 

the olJI,er. InJwJa oa each Ude.. Be cen..ia 
/aOft.-t ia ~ Do Dot bump the 
rwp(nlor apiaaC tbe aboulden. 

Iv. Nod be&4 up-.od-dowa. lnha .. wbee 
IIe.ad ie IA at.. fLU up poaitioa (1oo&1ac Ioward 
ca~ Be carW,q ..oUooa .... camp .... and 
-..de abo.a .wrt MCDGd. Do DOt bump &boa 
raapVa\.or a. tA. chaet.. 

v. T aJ.Ir..iaa. T alit aloud aod aIowIy lot 
.. --.I airw&eL TMIoUowUIc p.Rp-apb Ie 
c:aU.d It.. a...iabcM p ......... ft.aadinc II wiU 

_ ..-II La a wide noc- of Ca.cialmo.a I·nl .. 

aad ca- b. uaa:W 10 MtWy dUe Nq..w._ rtf 

[Sec.1aa.51. APPIA* C) 
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JtenuU ... ~--IIU which eocrve th. aGme 
... rpoM may al.o be u...-d.. 

Y\. )0Ul118 In place. 
• it Br .. u.. oormaJl y. 

/Ioinbo.~ 

What· the ru.allaht link" noiodrope In !he 
al,. they ad lIk.e a priND and rona a nolnbow. 
TIM r-.lnbow la a dlriaJoo 01 wbit. llaht into 
aan)' b.a1J1iluJ ~ TheM LUI tha ahape 
or a 10111 rOUAd uch. with lla p4I th hip 
abov .. and It. two coda apparentl, boyond 
th. borlzoa. Then ... accordl", 10 lepnd. • 
bol11nc pot olaold at DOe end. J;opla look.. 
bul 110 ooa .-vw ft.ad8 IL When • Inao looka 
ror -ch1Da beyood ~ach. hi. frimda Ny 
he Ia look"" rOC" the pot or aold al tha and or 
th. nJnbow. . 

L BAcia Idt wb)ed .a..U w .. , the 
resplralor rOC" at "aee 10 lRinul" beron 
.1al11nt tb. ftt taL 

.. Upoa enterint the tnl ch&lllber. the ta.I 
wb)act ah.aJ.I he pYatl a • IDda by 5 Inch pl_ 
of pe~ ton OC" oth« porDlLI abaofbal 
atnaI. pi, _terial. lolded III hall &lid wwtted 
with ttu-quut ... 01 ana a: 01 pIIIW IAA. 
The \at IUbIect Ih.aJJ haaa the wat lowel 011 
the book at the top 01 tb. daaJDbar. 

7. AlJow two aziDUleIlor tD. 1M.... . 
coocaatntSo. to be .... ched belore .IartinI 
the flI·tai cx.wd-. TbIa ~ be &II 

appropriate time ID La1k with the LMt .ubJac:t. 
10 .xpbla the ftt taL the ImpGfUDCe 01 
coopwatioG. the purpoae lor the Mad 
~ ... to ct-tnLl.a- of the 
~-. 

L !ada a:urdM cJe.albed ID ... bon . 
~U be pedGnMd ror .t laut ana alaate. 
I. lI.t .., u.. duriac lite ..... the 1II&bjac:t 

detec:t.l tIM beAaGa-liQ odor ollAA. the ae.t 
b.. 1aiW. na. .abfeet ab&Jl qWckl, u.lt &0. 
the '"' c:haat- &lid _n tbe I .... rM to 
.void oUKtor)' hitl.-, 

10. II the .... Ia r.Ued. the -wled Ih.aJJ 
.... h.m to the MMclioa .-&lid .--.. the 
.-..pintor. repeal tIM odor .. ,*Uritr .. L 
Mlect .Dd puC oa uoth.t rnplntoc". ,..l1II1Ilo 
the tat cha.aab.. &lid ... ID bqiD the 
~ cS.cribed ID tbe c(41 tbr-.h ctal 
abowc. 1M pr-. oondD.- IlAtiI a 
..... plntoc" that Ilta _U baa been found. 
~ the odor MQlJtiritr teat be I.it.d, the 
eub)act .a..u w.1l .bout , mlnDt .. balon 
I'Ittft.I1aa. Odor MQlJLlvU, will _11, hn. 
.... Nmed by th1t time. 

IL II. ~ C&AIIOt p41u 1M nt tat 
~bed .bove w .. rln •• baU-me" 
rnptr.iOI' fraoa the av.llabl ... lecUoo.llI1I 
I.cepleol model, IIIl11t bot uud. 

u. Wbaa. resplntar" round that p41aan 
th. I .... the INb)act bnaka th. racac.1 and 
talL .. I bruth before aJtInt the c.b.ambet. 
11Ila Ia to.--. thai the ...... 00 Iha 1 .. 1 
..abJect" DOt .-tllq the lAA Ie lhe tood ftt 
01 u.. .... plnlOC" faapleoa ....t and not 
·oU.acwy I.LI ..... 

13. Wbea the tatlNb)ltct I .. ,," the 
cha.mhc. the aub~ ahaJJ reawv. the 
Mturated to....! and rwtura II to lhe penon 
coadw;tlnc the tnL To u.p the a,..a &om 
bec:ooa.tna oontaminat.d.. the UMd lowal. 
"-11 bot kept In ... If-Maline ba. 60 tb«e Ie 
, .1pill\canllAA conanlr-.Uon buildup In 

t..( cbamb.r dun", .ubwquenl lo.ea.. 
U. AI 1 ... 1 two faoa-plec.e ahall be 

MI.a..d lor Iha IAA 1_ prolocol The tnt 

eubl.cl .h.U be alvan the opportwIlty 10 _ ... 
them lor on. week 10 choo.e th. ana whleb Ia 
IIIQt"I c.omlona ble IQ.we .... 

11. Pw-aonl who hav. IUCCeMrully ~1Md 
Ihle nllal with a hall-ma.lt resplralor 1liiy 
be ... Iantd the UN 01 the IHI rnplr-.lor III 
,tmOlp!laaa wilb up 10 10 tIJDn 11M Pm.. 01 
.Irborn ... be.loa.lD .tmoepberu IIIMt ... 
lhaa 10 IIIDd. and I ... thaA 100 Umft the PEL 
(up 10 100 ppm). the .ubject anut pea. the 
lAA t ... IIItna • lull race DeI.Llve pre........ 
..... pl'.Ior. (The COOCftItnllloa of the 1M 
lna.ide the IHt chamber IIIUIt be 1ncnued by 
Ian UmH lor QLfT oftha lull l.capl_1 

1a. The tnt ahaU IIOt be coaducted If there 
I. any b..lr pvwth belWMII the ak1a &lid the 
r.upiec:e ... lina ,url.c:.a. 

17. U hair .,-owth or .pperellllterf .... with 
... Llar.ctory tiL theft lIMy ahaU be alinM or 
remoYeCl eo •• ID cllmlDaLllDlufermce and 
allow. utiallClory ilL II. 1Iu.c.ctcxy fit 11 
,tW not .tLl1nad. the .... IUbjac:t IIllllt ..... 
poelUv .. ~ rnplratClC euc.Il .. po-.d 
.ir-pwtIyina respinton, IUpplied air 
.... pintor. or .. U-coatalDed brulhlDc 
IppuetDL . 

lL II. tnl .ubjed uhlbita cWDcult, III 
braAthiDa durtn, the tall. abe or 1M IhaU be 
rclatred 10 a phyakiut tralDed III ~lrator 
d1Mua or pulnIoaary IIIedic:iM 10 delenn1De 
wbeth.r the teat eubject CIII _ • 

raapiralOC" whUe pacforml", ba- CIC Ilia duliel. 
llL QualILllfn 01 LII&t abaJl 1M rapeeLlcl 

at lM,t I'¥UJ Ilx _the. 
:zo. Ia edd1doa. beca_ the NalJq of the 

raepUetoc -1 bot afJ"1dIecI. qualltaUve III 
te.Una ebeU be repeat.cl 1-medle.te1l __ 
the .... tubJKt baa c . 

(I' Wefahl chanae oIm powxIa or mora. 
(%1 Slpitlcul ladallCMrlaa La the .,... 01 

the Cr.c:apIec:. ecal. .-
(31 ~I dealal cbutM; I.&.: mulUp&e 

ntNcUOQI wltbovt ptOlbeaia. or ~ 
daatw.. 

(4) ~ve or COMIItSc: eurpry. CIC 

(5) IVa., other coodlH. thet -r IDled .... 
wtth fecapleca Mal",," 
D.~ 
It. IUIDIDatJ' 01 .U Idl .--Ita IhaJl be 

1Il&iDta1Aed III Ncb olftca for S ,..,... 1M 
IWftm&I"J IhaU lDdudc 

(I) Name 0( tnleub)ed. 
(%) Deta 01 111 Una. 
(ll Na_ of the tnl CDDdIldDr. 

. (4; 1lnpUatore ulacted (1Dd1caLl 
lIlaDIIlact ........ D>OdeL ... aDd 'ppc"OYel 
numbotrJ. 

($) Tnttnc &pOL. 

0. Saa:bariIl SoluUoa A.woeai Protocol 
A. R .. piRtor Selectl-. 
IlnpIntan ahaU be MJect.d .. daeaibed 

III MCUoa IS (rwplraiOl' aa&ec:uonl abo-. 
ocapC lhatuca rnpU-aiOl'.t.aIJ b. eqatpped 
with • ~nkWat. ftllar. 

II. Tuc.. n.r-boId ~ 
1. Nt aac1o.ure .bout b.ed ud ~ 

ahaJI be uaed lot thrHboIci ~ {to 
d.tanDlne Ir th. ladtridual call teate 
IIGCharlnl aod ror 61 tnrtoa. The eod()eOlR 
ahaU be appraxJm.laI, U IDchM In diame1 .... 
by 14 ~ till wlth.t!M1t the froal dew 
10 .11ow tre. moUlnMlt 01 the "-d .. 1Ma. 
..... plrtlot Ie worn.. 

1. "The \laC eocW.aare ah.aII uve • Ihr-
quart.,. Inch bola to froot 01 the teat eubj«:l· a 

REFERENCE ALE 

DON lind D\U\lth ano. 10 aa:oaunociall th. 
D.bulblf nonl •. 

l. The eullre ICnertilll and InU", 
procedure ahaJJ be expl.ined ID tha t •• t 
.ubjed prior ID conductl", the aa..nina InL 

t. Dun", the threahold aa..alnc teeL the 
tnt wbtect ahaU don the t .. t endOlUle and 
breath. with opaa lIIOulb with toqu. 
Ulended.. 

L U.lq • o.Vllbl .. MocI.l40 Inha&lalion 
MtdlcaUoa N.txa11ur or lqulv.II1IL the tnt 
conductor .ball 'pn, the thrnbold check 
eoluUon IIIto the .acJo.ure. Thi. n.bullur 
ahaU bot cIarl, \I1Irbd to di'linpi,b Illrom 
lbe fit tnl eoluUon oebuJiur. 

a. The thtnbold cn.ck eolutJon conal.ta 01 
~ IIJ"&IDI 01 aodJIIIII .. edwin. USP In 
Wltar. It CID bot praparad b, puttJn. 1 CC 01 
the Idl eolutloa (ea C 7 belowlln 100 CC al 
water. 

7. To procIUC8 the IIf"OtIOL the aebulJzer 
bcalb Ia firm.Jy·equeaeci eo thelll CllJI1apH' 
compl.LlI,. thea ...... eed and allowed 10 
full, upeDd. 

.. TGlIqUMDI of the aebullur bulb .... 
r&paated rapidly ud tbca the leII .ub)ec:t ia 
ukad .bath.t the IICCb.rta caD be tailed. 

1.11 the lint reeponae 11 nea.d ... tea IftIIN 

~ 01 the aeWIbar bulb .... repe.led 
rapKll, &lid the tac -feet 11 .. ala uk.ed 
wbetb.r the aaa:baNa cu be tutecL 

14. II the MOOOd raepoaae .. Dlpd" 1_ 
DOn ~ .... repeated rapWI, uct the 
tat eubjad II .plD ubd _that the 
aac:daerID caD be laMed. 

It. 1M .... COI"k'CUlr will taka 1WIt. 01 the 
aurabar oleq...- raquftd 10 aIIdt a &aile 
rapoa8L 

U.II the MCC!Mria .. Nt ....... an. 30 
~ (Step 10), the..-..ua &1 .... 
caono( be pecformed oa lIM .... IIIbfeat. 

n.lI. lute r.poaM ... licUed. the lat 
wbtad ehaU be uk.ad to taM ... 01 dae 
t.uca for ref_ III the al ..... 

14. Cocnd ... 01 1M aeWbw __ thel 
apptQJI1aatelj 1 CC 01 HqWd II ued .1 • U
ta the nebul1ar bod,. 

U. ".. ...ouu- aIaalJ be tianlucbl; rtoeed 
III •• 1 ... ahaka drJ". &lid raftIecIal ..... 
wary row t.oar... c.,,,,-,-

1. 1M .... aubfect ehaU doa &Del adtuat the 
rnpIniOl' wltho.t the • ..,,1-"- aar 
penaL 

z. 1M ftf .... _ the _..a-... 
da.aibed ID au .boY... 

3. !aQ LIet aubfect abaI1 _the 
.-...pIralOC" for at ieul 10 ~0eIwe 
alart10c the nt LIet. 

.. The .... av.biad Mall doa tIM swLa I • 

whUe ....rt.nc.tbe rnpU-aIor ..&ea.d Ia 
IMdlc. IS aboft. l1I1a ....... lOC" IbalI be 
JII"OtNIi, edjuNd &lid eqllipped ..w. a 
pu:tiaa1ete iii&.. 

LThe ... ~_,DOC""~ 
(excapt plaia .a'-\. CIC dI.w twa I« U 
MiAula baIore dw ..... 

.. A MODnd 0. VIIb4aa JobW 40 blaaLatJo. 
u.d!atioe Neboalb. ta -.i to oap., the ftl 
.... eoIlIl1_ 11110 the .. d • __ l1Ua 
...o..u- ab.U bot d-rlJ ~ Ie 
dladDpl.ah It rn- the ac:nadoc ... aoIuUo. 
Mboillur. 

{a.c.. 1tl11.5&. ~ q .. 



-/ .: 

( 

-_ .... _ .... _ •• __ "' ... __ .... _ .. __ C' 

............, •• ~ • I""'u,", •• "" ... oj. "'. ___ "n ..... ..;) 

7. 1),. 01 , .. , .olullon .. pnp.N!d by· 
.ddin, III ar.m. of .odiwn .. cch .. nn '0 tOO 
cc of ..,ana wal.r. 

&. IU belar.. th. I .. , .ubltICc ah.1I br ... 1M 
wIth moulh op.en and lon8'" .. 1.ndAHl 

Q. n.. n.ebWi1u i. inauud inlo the but. ia 
th. fronl of Ih. udo • ..,.. and th. iii 1111 
IOlullon i •• prayed inlo the .ndo.u,.. lUiII!I 
Ih ... 0.- ledwq ... u few lb. I<lal. lhnIahold 
auHniIIa .nd the MInI number o( 1'1_ 
rcquiRd 10 .Iicil a 1111. lYlPOAN la 1M 
acno.tn,nl. Is.. sa Ihrouah 810 .bove.1 

\Al. AA. aeo.nUOA 01 the .. 1OIOl ned Ihe 
(oUowina inalnlC,ion. 10 the lal I"bjecl. The 
1IIIlUbject abaU perio"" the elW'Ciaa for 
one lIIinua. .ach. 

L Breathe nonnaJly. 
iL Bre,1be deepl,. Be c:uula bruthl"" 
~ .ad rrrular. 

iii. TW1I lMad .11 the w.,.. .1'0111 OM dde 10 
Ih. ulher. Be cutain IDOv.lllftll " CUGlplec .. 
In''''l. CIA each &Ide. 00 IlOl bwDp th. 
rnpntot l"illlC the.hoWden. 

iv. Nod "'ad.~-down. Be cmliA 
_ InOliona Ire complele. 1nh.1e whoa bud Ie Ia 

the fuU "p poajlioo (wbeu IooIdAa IOwltd Ihe 
c:ailiAaJ. 00 IlOl bualp the tnplratot 00 Ibe 
chal. 

v. Talltina. T,11r. ,lOud and Ilowly (or 
.. vend minua.L The (oUowina pansnpla Ie 
aal1ed tbe Rainbow Pa ...... JlHdina it wiu 
rnu.lt Ia , wide nqe 01 facia.l1DO-.-ta. 
and thua be ""fuJlo NII.(y INa requiremeGt. 
Altcroalive pa.aaalft which MrI. Ihe NIIM 
pwpoM may ,leo be IIMd. 

vi. Joainc ill plica. 
vii. Breathe DOrmMlly. 

IWinbo",~ 

Wbea the -upt Ilriba nlDdrupa ID liM 

air. lbey ad Iika a priam and (0nII , rainbow. 
Tba ninbow ia , diviaioo 01 whil. Iipt iDlO 
lII&JJy buuUful coIota. n- take the eJaap. 
or , 100a round arch. willa ILl palla hiP 
,bov .. aDd III two aoda appaready beyond 
the horia.oR. There ia. aa:ordiaa 10 Iepad. a 
boiUna pot of aold .t oa.e end. Paople look. 
but DO OGI ,v~ flnda II. WMtI , .... Ioolr.a 
(or tOlDllhiAc beyOAd Ilia ruch. b.Ia friea,cIe 
.. , be ia IoolWli for the pol or aold at the aDd 
or lb. raiIlbow. . 

lL At tIM beaiDDina of ,.ch PMCi ... the 
.aroaoI CODCIalnUoo &haU be rcplecUahad 
u.!ac _bal{ the _bar ollqYeCZa .. 
InhleU)' dHcribecf la·a. 

11. The tat tubj.ct abeU 1DdI.caa. 10 lhe 
Int c:ood..aor IC ,I any Ibu ~ the nl tnt 
lb. lui, or aaccharia ia dalactld. 

13. 11 the aaa:h.ariA Ie det.ectad lbe 81 Ie 
deemed _tial.Cloty and , diU_t 
ruplretot &haU be triad. 
1~ AI Iaaat lwo facapleoH tlwU be 

..dec:I.ed by Uw lAA ... 1 prolocol Tba tat 
lubjecl ahaU be livell the oppcK1WJily 10 _u 
them for OIM WHir. 10 chooM the __ which " 
mare cocnlcx1,bl, 10 w.ar. 

1S. s..oo...IuI CXMDpI.tioa o( the tat 
pc-otocoI ahall a.Uow ,he ..... 01 t.b.e &aU muk 
1 .. led rnpicaloc in cont.aminal*i ._pb-ns up 10 10 11_ lbe PEL or 
• .o...oe.lD otber warda Ihla pt'Oloc:oIlUy bI 
u..d 10 .... prolectioo fActon aD b1cbu 
thaa t.n. • 

tIL n. las( ,JWI 001 be ~ illb.efoe 
I. &Dy baIT arowth bctWHn lhe aUa .nd th. 
f..cepieoe .. aline .url .. ca. 

17. U h...ir vowth at" app.nol inl.d .... with 
••• II.I"Cloty Oe. then they thall be aJlaAd or 
rwmo"ed I.Q .. 10 .1I1n1A& ... In'erl .... ~ an.ci 
allow I aalWacc<Wy nl. 11 I aaUal.cloty nl " 
11111 not allainoad. the Int .ubjeclll1ual ..... , 
po.ih" .. pr ...... ,.. rupi.-.Ior .uch AI po_red 
,lIr·purifyinl "'Ipinlan. .upplied aU 
I'Hpillloe. ew "U-c041&iAed bRathini 
Ippara'lU. 

111. If , lilt aub;.ca ohibil. dlmcuhy in 
b,..alhina dllrina the ...... aha oc be .hall bI 
re(orred 10. pltyNciu IniAM1a tapir,1Ot 
diM ..... c. pu~ ..di&a 10 dal.ef'aWM 
whalher lb. a.at",bJect CIA WHl"' 

lYlpinlor whi1a ~ b.ar or b.ia cbatJ .. 
111. Qualia.tI..,. fit tatina ahaIJ be rwpeea.ci 

,I .... 1 .ucy alx _Iha. 
:zn. Ia ,dditioa. b.c.auae abe IMliAa or tb.t 

rnpinlor may bI aBeaad. qUoaUtali..,. Ilt 
1.luna ahaIJ be repMa.ci ~ .. Iy wbe6 
Ibe 1 .. 1 1Iili;.ct baa -= 

III Weipl ~ 0120 pDW)da or--. 
(21 SipWkaat flda1-ma, Ia lb. _ or 

the (.ccpiece Hal. 
(31 Sipific:ut .taI cbanpe; La.: 1Il1l.lt1p&e 

IlItlraCtioa.e witboul pnKba&a. or ecqu.iriDc 
dantwa. 

(41 Rec:onaINcd..,. or =--t1c 1UoIpfJ. or 
(51 Ally other c:oodIUoa lb.t IDa, ia ..... 

willa flQpiace MaJiaa. 
D. R.ecordkeeplac. 
A lwamaty 01 all .... n.ula. ahaIJ be 

maiaa.iaed 10 Mdt orne. b S fMlL The 
.WI\IDatY abeU Iadudc 

(11 NUN or .... 1Uhtact
(21 Daa. ollatiac. 
(31 N.me or lat CIIIIduc:1or. 
(41 RapinlOn .. 1ad.ed (iadkaa. 

lNUIuladww. model. aile and approval 
_bcr~ 

(51 Teatiac ..... 1. 

W. lrritaar f'~ Pro&ocol 
A. Rapitalor Mlectiaa..-
Reepinlora IhalI bI "*-I u d.Maibed 

ID ecctioa lB ,boY .. UC8PC that Mdl 
IYIpintor ahall be equipped with. 
c:omhinatioa or ~ aa.ci .c:id-tu 
c:anrida-

B. Pit Inl. 
L The teat aubJ«:l thal1 be allowed 10 -U 

• _ak conccalnUoa 01 abe IniLaAl emoU Ia 
(amiliarise Ibe IIIbject willa tb.t ~ 
odor. 

1. 1M .... IUbIad thal1 pcoperl)' -. tIM 
rapi.nlor..&eccad u abow. aDd~ It (or 
.t "lit 10 1IIiAu ... beIon ltanIDc Ibe lit ...... 

1. The Int cnodYdor thal1 revWw tbJa 
pt'Olocol willa the &a& tubJ«:l before "'dDc-
~ The tnt aubJ«:lIhall perl_ &be 

ClOQvaoliDnal poeId..,. ..-re aod .... d..,. 
pnuure nt c:hKIr..a (_ ANSI zau leeo~ 
F.ilUIW or eilber c:.beck eJaall be ~ \0 
.. !act aa all __ a. rapinalOr. 

$. ar.ak both eoda or. veoUlaUoa IIDGke 
lube conlainiDa euaaJc: ~ .ucb .. 
the MSA part -56&5, or ~a1valeo1. Attach • 
ahoct \aqIJa or tubiDc 10 OM eod 01 the ~ 
lOAd&. Altac.b t.I. oeb.r eod 01 lb. --.. tube 
10 a low pNNUrI air ~ .. kI deli_lIOO 
.. illilia.n per lDiAul&. 

.. Advi .. &be .... ...bJect that &be -*.e 
Caa be irrica tiQa kI t.I. .,... -.d I&atnrIICl Ihe 
.t£b;.ct 10 ILMp lb. .,... doMd wbile u.. .... 
I, performed.. 

7. The teel concbldor aba1I cI.Ir-.c:t the 
• .... _ 01 urit.DJ --*a &0. I.be tat. 

S-:1I': 
;j i :3 i i o. 11 

lOW 3rda I.be I,"",,,, III u.o I 01 the t.1Il ",b;.ct. 
1M penoo oondW:linllhe ... 1 a.haU be&ia 
wIlli the luo. &1 I.ul 11 IAcha from the 
lacapl_ .nd arad ... Uy rao". 10 wllhlA OM 
inch.. 1DO"lnc .mund !be whole peri_ur or 
1M maa&. 

II. 1lw a.lliubject ,b. II b. inalNClad 10 do 
the foUowint ",.rciM-I whil. the ruplnlor " 
beine challcnaad by tIM U1l4U.. £adl .MfdM 
ah..U bI poarionuad (ew _ miaula. 

L BrMthe nonAlUy. 
Ii. BrMthe deeply. Be OIftaia btulha.,..· 

dwpaod~or. 
liL TW1I bud all the way rroca OM tida 10 

lhe other. Be ceruia IDOVCDft1I " CDGlpJ. ... 
!Aha" oa .ada Iida. Do DOl blimp the 
I'HpWIor ... Wl abe ab.oWdara.. 

Iv. Nod Iwaad ~ Be eet1a1a 
molloa ..... CXMDpt. .. and made .... ~ 
MCOAd. lahale wllea head " IA tIwi Iu.IJ up 
poeUloG (1oo&iDc IOwani ce4J&qJ. 00 not 
bump the reapUalor ...-. abe cbeel. 

v. T.Jklaa.. Talk aloud and dowly f~ 
.. vmal aaIAIIIaI. The (oUowiq pouqraph Ie 
called abe IlIiAbow faaaata. Raadiaa 1& will 
ret4li11ll • wide n.ap 01 faci&llDOVamalta. 
and &hue bI_(1II 10 Ndaly I1Ua 1'IICl~1 
AlIc1aatn.,....... wlUck ~ the lama 
pwpoM _y aJ.o be I&IId. 

RDinbow~ 

w-. tt.lIIAliaht acnu. raJndrop. III &be 
Mir. tbar act lib • priam aDd rona • raiAbow. 
The raiAbow Ie • divleba 01 wbJa. I1aAt lAlQ 
lIIoIIDy bauIiluI colon. n-. lake abe .a.p. 
01 .Ioac ~ atch. willa ill palla h.Iah 
.bow. and III two aDd .ppanntI, boyond 
the borizaA. n.- "" ICICOI'dlaa 10 Iea-d. • 
boiUat pot 01 FId.t OM aod.. ~ ~ 
bul DO ODe ncr DAda II. Whao ...... Ioob 
(or ~ be)'OQd b.Ia rMdI.lIia friaDda 
.. , be 1e\oo1r.iae lor the pot at sold at the aDd 
or the rambow. 

vi. Joaiac IA Plac&. 
vU. Bruth. --U,. 
a. The Inl ~ 1halI1Adicaa. 10 Ibe teat 

cnod"'''or It the Irritaat IIIIGke Ie d.aLlClK..II 
emoka Ie dea.c:t.N. the laIC ClOQdndor Ih&ll 
.1Op the &Mt. Ia t.Ua c:ua. the LMtId 
raplnlOr Ie re~ aDd aaoc.bar re.pntol 
.a.U be .. Iacaed. 

14. £ada IN( ~J«:I ,...., u.. -.aka Iaet 
(La.. .w-t cINdiaa cbe -.oM) .a.u be 
atv •• ~vUy cbecIr. olllDOlta lraaa tha 
..- tube 10 ~ It lb. &a& IGbjct 
NacU 10 the .-oIttl rana.. 10 noU • 
...-poAM IAaI1 vo6d the At leaL 

lL s...,. k BIiI. kO 01 tbia 6t .... protocol 
aba1I bI perlonDed ... IocalIoQ wUJa cxA.au..t 
venli1atSoa .,ffici.,lkI pnv.at ..-nJ 
coal·· i a.II011 or IbekStilla _ b'l the tat 
.,.a ... 

11. AI ..... two (acapMcN ehaJ1lA 
Nledad b.,&be IAA t.c pnMocol. n. tat 
aubjed abaIl be ._ u.. opportality 10 w-, 
tA.. (or ____ 10 ~ u.. _ wbkIa .. 

- c:o,.lonabIe to _. 
11. a...pn1Gn ~...-. by u.. pco«.oool_, be tI..t * mptam In IeIi 

:=::-lIP kI '- 'r- dMo PIlL 01 
14. The '-C Iha.U DOl lit QXMiw=ted il u-.. 

La aay bair ...".nb b.~ ... aLia &ad ... 
~ ....tine ...rtACII 

{a.c.l""~CJ 
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;:;- , ~ I( h.or VO .. th or "pp.onrl inl~rienr wilh 
',.r"clnry fiL II-en ther .h .. 11 be IIh • .-.u Of' 

"o,'"d 'u .. 10 .lim,".I&: inler(en:nc. and 
.. lIow" lallaraclot)' fil, If a ."h.r"clury filla 
~:III nnl allalDed. Ihe lell a"t.i~1 mUll 11M a 
po~ilhT·ptHaw-. rapma&nr luch .. poowred 
IIr'punr)'ina rupllDlon. aU;JpH~ "ir 
rnpi ... IOf'. ew .. U-conh,incd brell1hina 
a I'pera III.&. 

to.. I( a le.1 lubled uhibill diffi&:uhy in 
brealhina durina III. lui .. abc: Of be IhaJJ b.r 
rere.rn-d 10 a phY~lcian trained in n:.pirator 
dJaeun or pulmonary rnedic.tne 10 delcnniM 
whether Ih. Inl .ub;.cl UII .... .,. a 
rcapinlor whil. perionnlna ~ Of" hia dulles. 

17, QuAIII.lh·, iii Inliq shaU be repe.led 
.llea.1 n-cty all moolh,. 

1& In .udition. beau .. Ibe K"lin. Dr the 
tHpir.lor lMy be .rreclad.. qu,1iI.lh'e fit 
luUna lluoIl be repaaled Imra.Mll.ldy wheu 
th. In( Nb~ tau'a: 

(1) W.ipt chan .. 0120 poundll ot more. 
(ll Silnlficant radal ec:.antna Ia the.,... 01 

th. rla~J.ca ... l 
(3) SipIRcant dellal c:han,.c La.. JaulUple 

axtnctlou without ptVthnia. or acqwnn, 
denh--. 

[4' R_lnIdiw Of" co.mettc: 1lI1'JC1'Y. « 
lSI Any olher condiuoa thai lMy Intcrl.,.. 

with r.cepiec.e Malina- ' 
C. RecorcikeePin&-
A lummal'7 or aU Ical resultl IMII be 

mainillined ia each orne. ror 3 )UI'S. lbe 
lUaunary IIhaJ.I include 

(11 Na_ or Iftl IUbject. 
(%, 0. .. 01 l"Una-

", '3' Nama or tat coadUCIOf". 
~ RHplnlOf"l Mlected (indiCilla 

_ _wlldlUW, modeL abe and approvlll 
Dumber). 

(51 TaUaa qmL 

Quo'ltUotil'fl Fit T~ Proc«IUrN 

I. c.:_ral. 
L Th. _thod appUH 10 the nqaliv ... 

pRUIUW oonpowen:d .ir-purilyina 
rapinlOf"lonly. 

b. The employ ... IhaU a.111ID one Individual 
who .ball a_ the ruu rnponaiblUty r« 
L.plaateattqlbe ~10f" quaoUtath·. ftl 
,,"I~ 

1. Drfittition. 
L '"QyantiLattve Fli Tnt" _aM the 

8OCU~1 01 the errecttvev ... oIa 
1'ft9In1« ... 1111 ududm, lhe ,",blcftl 
.tcnospbft-&. TM 'Ht" periormed h7 
div\dlnc lhe -.euured conoc:ntnlloa 01 
du,lIen ... 1ft11111 • In. ct.a",bct- by lhe 
In .. .u.n:d COftClnItRllon or Ibe eN IJ.nra 
alftl 1n8!d. the ,"pintOI' raceplece wluG 
the nonnal air pwil)'int " __ I b.u beea 
..-placed h7 .. ~t1aU,. perfect pwtfytDc 
a1etDenL 

b. "OWl-.. Aacnt" IDC&Da the ~Ir 
CDCl ... lDioaAllntroduced Into. tal cbambc
eo lhat tta ooncentnlioa In.dda and ~ 
the rftpUelOf"_y be ~ 

Co "'..c Subject" IIM&Q6 the pcnoa -nn. 
the "'""tnICC' b quaotl ... Uw ftl taw.. 

ei. -Nonnal Standlnc PoetUoa- aMana 

.... ndln. ared &ad .tn~1 with anu dowa 
aJoac lha eldon aDd Iookint .tn.!thl ahaad. 

L '1'\. Pactm" -aa th. rano or chaJI.ente 
,. CXIOCa"IItntJoa outeide with rnpect 10 

'de 01 ..... p1nlex lolal c.o".nn, 
llec.pieoa 01 eAclo.ure J. 

3. ApparoluL 
e. I",trom.nlatian.. Com ull. aodlwn 

chlondc or olher eppropnal. uraMIl 
lIene ... tlon. diluhon. and mClllurem.nl 
lyllCm.a IhaU be uud ror quanlil.live fil leaL 

b. Te.' chamber. Th. Inl chamber IhaIJ be 
I.rge enoullh 10 p.rmll .11 I ... wbtecu 10 
Ire.ly periorm all required uard ... without 
dlslribulina Ibe ch.llena' aJICnl c:onc-alralloa 
ot the m ... uremaU .pp .... IUL lbe teM -
chamber iMll he equipped .nd c:onawc.:ct 
10 tluilih. <:hallena. e..,al ... rredlvaly 
Iaolaled frolll th. embienl .Ir ya. unUonn III 
a>nccntrlliioa Ihroqboul lbe chamber. 

Co When 1,..1m, .ir-purilyillll reaplnlora. 
the notmalliltcr« call1id ... lecneal lhaU be 
repleced .ilh .. hl,h .. mcimcy pertlcu'er 
DlI.r .upplied by the lame mellulac:tvnr. 

ei. Tha Mmplin, iaatnua.al .heU be 
Mlvc:led 10 thai a luip chart rKOI'd 1DA1 be 
mad. or the Inl II)0wina the riM aDd rell 01 
cb&11""" allfl\l ooacentnl1Oft willa Mdt 
lnaplratiua aad .xpiral1Oft al fit faaon oIal 
.... 11.OOQ. 

.. lbe ODIftbJnatJon of IUbetlhale ..... 
purif)1nt .'-all (ilany). cban ......... 
and c:haUetI£e ..... 1 CCInOIIIInItoa Ia the lat 
chanabet aha" be 1Ul'.h lhal lhe .... tabf«:t Ia 
aOC ~ Ia aueea or PEL to the chan, ... 
apal al any 11_ durinc 11M taUnt proonL 

f. Tba wapUna pOf"l OR lhe .... apedlMR 
rnplralOf"lheU be placed aad c:oulnlded _ 
thai the ..... no detec1abJ.leak &I'IIUnd abe 
pot1. a he air now I. allowed lata riM 
.. aapllq line al aU tI_ ud _ there Ia DO 

Intanereace .lIh the fil or perfanaaac:e 01 the 
rupinlur. 

.. n ..... t chamber ud tnt ... 1p Mall 
pcmaIl the perIOft Idmlnl.llriDt the tnl 10 
obaene ODe Inl ",bjed Iaaide abe chamber 
cfutiQI the Inl 

h.. The aquiplMlIl a-nq the daaIlmte 
a~pberw Ih.n maiailin the concmlndoa 
at chellanp lI~enl conatanl wilbla • 10 
pm:aul variaUoa (or the duraltoa 01 1M taL 

L lbe 111M ... (1a1.,..,.1 berw..a La .. ant 
aad Ita beUa, rac::orded on the Ilrtp dw11 01 
the m.lnaan .. lloa mey DOC.ac.ed Z 
MCOOda. 

~ lbe lublq !or til. IHI cIuuna
atmoapbera aad rot the raplralOf" aa.cnpIlna 
port Ihall be tbc lalDA dJaa.t .... IqCh aDd 
INIleri.l It Ihall be UPI aa abon .. pouibl&. 
The unalJal cUamelet' 1w,1Dc ~ 
h7 the IDelWlacturer theU be \IMd.. 

k.. lbe uhelUl flow rro. the tat ch.mber 
theU pa .. lhroupa • h1~ ruler 
IMfOtW reJ_ 10 the I"OOnL 

L Wbaa aocIhua chloride .. ro.oI .. UMd. 
Ch, relaUve bwn!dlly lnaJcIa the lMl cAambet 
theU DOt axce.d 50 perc.enL 
~ ProcwIIJIVI IUqw~" 
L Tbe ftCIint 01 halr ....... rMpiralore

abo.Jd 1M .tart..! wilb thoM NVu.. mwtlpla 
aJ.a.n .nd • variety oIlD~bIe 
c:artrldpe and caoil"" ...cia u tbc J4A 
c-to U-U.. ~ .... Sumvair .... A-O .... 
01 Scotl-M. UM .ither or the '"" 0II1lJ0,ad 
below 10 a-.. daal tbc ~ Ia prop.riy 
adtWlIed. 

11) Pwiuv. preuwyt I.-t. WII1a the a.beo.t 
portll) bloclud. tbc ~11'" pr--. 01 
lliabllnhal.11oa aboWd -.Ja oo.ac.ul lor 
MYWAI MODnd&. 

121 N.goII.,. ~ur. ta.L With tbc Int.ak.e 
pcw1tal blocJ..ed.. the nepU". ~.l~ 

REFERENCE FILE 

1.""llIllon lbawd ram.alo ccnul&lll rew an ..... 1 
ae-conda.. 

IJ. Aller a (ar.epir.u II .dlu.led. Ihe lell 
.ul>~cI Ihllll ",",,!at Ihl raoepiece ror .lle .. 1 ~ 
mlnulO8 before conductin. a quelltatl"" teat boo 
uaiRA eilhe: or Ih. melhocU dncribed below' 
and ulin. It-c: uatci .. rqilM dncribed in 
LJ~ b.. c... d. .nd a. 

(11 IlOOm}'/ oc.talll InL When utlna 
ora.nlc Yapur C.IIttrid,... the tul lubJact who 
C.IID .maUlh. odor abnuJd be un.ble 10 delKI 
the odor of loaoemrl eullllll aqulrtc-d inlo dI. 
air Mllr Ih. _I vvlnanble porIlona or Ih, 
laccplec. MIll In • loc:.atJon whJcb II 
Mp4II1Iled lrom the '"I llreL the Inl lubjed 
shaU be 'MINded 10 dON ha-/hia C')-e. 

durtaa the 1 •• 1 pc:riod. A conabinaCIoa 
cartridae or c.anlaler with orpnJc YaPOf' and 
hl~mc:imcy rule,... aheU be lINd wbca 
avallabla rOC' lbe pe.rticWu!lUlak bcI.na 
'"~ The led wbjc-ct ahall be pwea ao 
oppor1l&11ily to emeU the oW 01 '-m,1 
eceta .. belon the laC .. conducted. 

(Z) Irritanl/UlJ" lIlA. Wt- utlnc JUab
e1I'Iciaaq Ill ...... the lat -feet thould be 
IIMbla 10 dated the odot 01 ""faat rw.. 
(llMnak chloride ... Ulani_ tetracIlloride 
waUlatloa -u tuba) equin.d IIlIO the I&lt. 
MAl' the -' n1D.rabie portIoaa 01 the 
f~ _l The lat eubject ... U be 
inltnadad 10 doN _/Iala " .. darriaa 1M 
\est period. 

Co The c.allUbjed ma, antar the 
qIILIIUIau-.. toelint chaaabat 001, II .. ... be 
h.u obt.iDad a a:at~ lit .. _tad Ia 
~ 0I1hia AppmdI'C. 

d. Before lhe tubject anima Ihe taat 
c:bamber. a reaoaabIy ,tab&e dtallanae apnt 
_tnlla. .... U be _..-ad la the .... 
dtaatber. 

L IIIUNdI.'tl, an ... the IIIbfed ..tan the 
.. c:Mftlbar. the dWlenp lilal 
Concealrltioa laaIde the rupinl« .,.n be 
~ k) .-ure thai the peak peaetnllon 
doa not axcnd I percent'''. baU-.k 
aAd t percanl rOf" I fuU ~ 

LA .... bIe elMl ..... ..-al c:oncealntlon 
IIbaII be oIMaLlMd prior 10 abe KtuaI .tart 01 
~ 
(ll~ ...... ~.trap. .. , aot be 

owntaht.e..d Cor ~ The Itrepa abaU be 
adj..c.d b, the _10 pv. a ~ 
comIortab&e fil typk:aI 01 DanD&I ...... 

L Ex.rei .. ~_ Prior 10 ""aine abe 
"* chouDbar. the .... aubfed ahell be Ii .... 
~ .. lnatnaodioca. .. 10 Mi/Iaia pcrt Ia ~ 
tat proceduna. n.. tal...bfeet.haU 
pen- the roUcnrint axwct-. Ia the on:t. 
Ii_lot Mdt iAdependenl t.Mt. 

.. Non.oJ ar-lJIi,.. (NB}. III the -..l 
.wwJlne podUoa. wlt!.oct talIWaa. the ..abfeat 
a.hell iw-tbe --.uy for al '-at _ 
-'-I&. 

b. J:lHp ~ (DB). In the--.l 
~ po.iU- \be -teet aball cSo deep 
tw-thu. far .1 Ieut ODI .w..te ,....,. ao 
u D04 10 b,.-pel ..--tiIaM. 

Co Tlunu.. Iwod eida lD MI& iSS). !keodinc 
La pIaoe u.. Nb+e<:t ab.aU NowiJ tuna hia/bar 
aa-d &0. eide batw_ the UIraGe 
poeIUona fa .act. aide. n.. beed a.hell be IM&d 
at eedt D~ podlloa Jew al '--' S 
...-i&. Pwf_ rew al '-ec aN-~ 
c:ycl... 

(a.c. 112U&, ~ CJ .. 
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d. Movinl/ hcod up and cloOfn (UV/. 
51.ndin, in placa. lb. lubjecl Ih.1I Ilowly 
mo.,. h •• /ll.er hud up .nd down bel", ... n lhe 
... treme po .. llon l,ro"Chl up Ind Ih .... Ihlm. 
poI' lion Iln"shl dowlL The he.d Ih411 be 
h.ld .1 each CJllnme polilion for ., leul S 
wcond .. Perform for at I ... t t.hrH complela 
cycle .. 

.. fl.lIOding (fl.). The IIlbject .ball n:ad out 
Ilowly and loud ao a. 10 be heard c1.arly by 
,he le.t coodUClot or monitot. The , •• t 
lubject &h.1I n:ad tha ~raillbow pauap" at 
the end of !hi. Metio!\. 

C. CnmoCII(C}. ",. tat ,ubjecl .haU 
,"1IUIu.. amilc. frown. and a_nerilly conlort 
the £ace u.ioa the faciaJ mu.clet. CoDlinua for 
.tlea.tU~ 

.. /knd over and touch IDN IS). 1M Ie. I 
IUbjec:t ah.aJJ bend allha w.i" and toaada loa. 
&lid reluna to upriahl poeitloA. Repeal lot al 
1 ... 1 30 MCIOnde. 

h./D1i6in, in pJo,o, II), lb. 1111 ,ubject .haJJ 
p.riona jot in place for It leuilO MCOnda. 

L NomtoJ Sr«llAinI (NS). Same U IlWciM 
L 

R.ainbow~ 

Wb.o the IWlliabl ,Irikee raiAdropain tb.e 
Ilr. \heJ1Ct liW a priam and lona a rainbow. 
The rainbow I. a dlvi.ioD 01 wbila!iahlinto 
__ y beautiful colora. TheM take the .upe 
oIaloq round an:h. with Ita palb biab 
abov .. and Ita rwo.nda appanalJy beyond 
the horiz.oA. There ia, &CCOf'dillllo IeaeGd. a 
boillna pol 01 told at OM eod. PeopJ. look. 
bUI DO DOa Iver llAda iL Wheta a lllaa Iooka 
lor -tlUna beyond ... ach. lUa frieade My 
ha i, lookina Cor the pol 01 aoJd al the eod ol 
the ,.i!Ibow. 

6. 1M lnl ,b.U be lenztinaled wbeaevllt 
any'. peak penetralion o.c:eedt S 
pcraI1l lor hall-caub aDd 1 perc:enllor II&lJ 
C6CBPieca. n. 1 .. 1 .ubjed lllay be ... fitted 
Ind n:lnt.ed. II two ol the ltv.. required letta 
are 1enDi.aa1ed. the fit abalJ be de.med 
lAadlqualL (s.. parap-apla u.J, 

7. CJJaJOUOIJ 01 Fit FoctDn. 
L 1M fil lec:lor deletmined by the 

qUoa!llitaUve ftl Inl equala the avuqe 
c:onc.en ..... Uoa IIWcie the tapiRtor. 

b. 11M .veR" lui chamber c:onceatralioG 
ia the erithmellc 'Verql ollb. ... 1 chamber 
c:oncn'I ..... lioo althe bqi.M1.nc &Ad allha IDd 
olth. ... L 

c. Th •• .,eraae ~." COI\CCou.1Ion of lhe 
cn..Ucnae .ceol inaidc the rclpi"tor &hall be 
Ih. InlhmellC ,,,.,,te peak COI\Centratioaa 
(or ... ch o/lb. Nn. eurdan oC the IH' 
which 4rc computed u the .rilhmelic: 
avcrlse olche peak COnCllDllllioM lound fot 
each brealh dwilll the exucl .... 

d. The I"trl" peak conceolrllioo lot aD 
exerei .. mey be d.lermiJl.d p-apbkelJy it 
Ihe ... i. DOt • IP"I" variatioQ ill the peak 
conoentr.lioru durin(. ~e III.ftCiIa. 

a. InterpretlJuOII 01 T .. , ~uJl& lba a, 
I.clor m ••• ured by the qualitativl f11 lettina 
.hlll be tb.e Iowal ol the IhrH proLectioa 
I .. clon rnullina from thne Indapeodalt 
IHI&. 

II. OtMr /UqWIWIAlUIl& 
.. Th. taat aabjea ahalI DOC be penailled to 

weat I baJr·maalt OC' full fac.piece auk 11 tb.e 
aWWnlAlJl III lad« oC 100 or t.OOO.. 
.... pedivcly. c:aanoI be obta.ioed.lI haJr 
JrDwth or .ppareilolarl .... with a 
MlialKlory lit, th.tG tbay ahalI be ala..d or 
... moved eo U to el1aIAale Inlarl __ .Dd 
aJ.Iow • aaUalactory at. 11 • Mlialadoly fit " 
atiJl DOl a'l&Iaed. t.be 1a.lUbjea 8IUIt 11M • 
poaiUve-ptHI4InI respirator web .. po-.d 
aif'opl&rifyiDa ~ tuppUeclair 
"'apiRlor. OC' aaU'oQIGIII!Md brMtIaIq 
• ppanl .... 

b. 11M .... ahall DOt be conducted If ..... 
" &Ay hair powd& becw.a &be ak1D &Dd the 
faceplece M&1iaa awfac:,a. 

c:.11 a lett 1Ub~ ~tII dltna&ltJ III 
bna tblq durtna &be ...... abe OC' be ehall be 
... 11ft'td 10 • playUdaa traJ.aed III rupUator 
diMuu or pulm.oa.uy med'dM 10 ~ 
wbeth.r tb.e !at aubied CIA wear • 
....pirator wbile perfonDiaa bel' or b.Ia dutJaL 

d. Tba let, aubjea ahall be pwa the 
opportwUly 10 weer the u.i&ned rap&rator 
loc one weck.1I tbe rapirator doee DOt 
pI'CJVid. a MtiaiadoC'J lit ciuriItc ecna.aI -. 
tb.e letl aubjec:t lDAy nq ..... ~ QNPT 
which ahalI be perfOl'lMd Ltaaediately. 

.. A .... pintor lit lact.or cani abalJ be 
""tMId to tb.e lett aubjec:t wida the roUowt.aC 
1Ai000000tioa: 

(tIN.-.. 
'2) Dale ol at *" 
(31 Prolldioa ladors ~ tbtvucIa 

uc:b manufactlU'llt.1DOdel aDd .~aJ 
IlUDI.ber 01 rupCntor IetUd. 

<c..-.,~ ., 
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(41 N .. ",.. Ind li&nAfUn of the pcno.a th.al 
conducl..i the luL 

I. Fille,.. u..wd COf' qUAlitatl.,e or qu.&Dtitallv. 
filIUIU\a lhAU be replaced w .. kJy. WMn..VIC 

Incre.Md br .. lhina re.i.tana i. 
cncowuered., or whaa the lell eaant bat 
.h .... d the inl.&rily or the filter JUdiL 
O'llwc: Vlpor urtridie./uai.1an ah.aJJ be 
repleced daily or lOOOft'if there i. any 
iodiutiaa 01 brukthrouab by the In, apnt. 

10.10 addition. bccauaa th. ... Uaa ol tb.e 
.... pintar lllay be alTected. quaatitativa nr 
tulina.ball be reputed imIMdia&.ly wb_ 
the tell .abject hu a: 

(tl Weiahl cha~ 012:0 pou.a.da or-. 
(2) Sipiliunl 1&cial1CllTini io the ..... ol I 

th. feoepicQ ... L 
(3) Slanilkanl deatal chaqac l.&; mulUpIa 

utracdoa.l wlUwM&1 pt'OdIaia. or acqu.ItiAc 
denl",", 

'4) R.acoclaInlCtiVI or coamet\c tuIJIIfY. OC' 
(!l)Iul'l otbet c.oaditJcq thaI 1M, 1A1«f .. 

willa la.c:apiece aaa1int-
tL~ 
A IWDID&IY 01 all t.uC multa aJW1 be 

ma'Dl·lged .. 3 ,...,.. 1M II&mm&IJ tbal1 
1Acl,*= 

(1) Name olleet aubJect. 
(2) Dale oItulillc-
(3) Name 01 &be Int CGDdIidcr • 
(4) Flt fedOra obtaiooed fraaa nfIIfJ 

rap&rator Iet&.td (iD4ka1e _vLadurw. 
mocW, .a. aad appoyaJ auabet~ 

AI. #3 D _'nult ,. M-.& 
Q d .,....uwds'rJ 

T'bb IDUldatory .ppmcflx COIataiDa tbe 
IMdIcal q1W'rioaM1 .... tbal -a be 
admiD"'and 10 all ampIoy.a wt.o are 
upoeed 10 l"'loe. traaolita, &AdIopbrWta. 
..... 100"' .. or a ~tIoII 01 theM IIiDeraIa 
above the acIiaa MN. &Dei wbo will 
lberefont be Iaduded Ia ..... ~. 
m.dIc:al awweiIaAce procraa. Put t 01 &lie 
.ppeAdbt ClQII1&aa &be lailial ).MdIcaJ 
QlMadooAain.. wtakla __ be obciaed loc aU 
DeW au.. who will be cownd by the 
-.dIc.al ~ reqw-ta. Part Z 
IDdudu the .bbwvllted I'-riodk.al a.Mdical 
Q-udODPrli .... ...eudl-a be.daalA!atend 
10 all ~ wt.o .,.. pnwided periodlG 
...dicaI ex-.IAatoaa ~ tb.e ..dIcaI 
~ prov~ 01 tb.e al&Ddard. 

, , 
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Appeedb. I .. § 1112~~ &Ad 
Oewiflc.atioa 01 ChaM Roenlp1>op1ln»
M.odAIOf} 

r .. 1 Chul rocnlrnl¥'OIml Ihall be 
inl~led and clul.ficd .n accordMnce wilh 
a pro(c: .. ionaUy ac:crpled eli,uifiuliM 
ly~lrm and rKorded on a Roenlllrnlllrllphie 
In'ect-Iatiun Fonn. 'Funn CSD/NIOSIIIMI 
U 

It I L., :ll~nognml .hllU be inlerpreled 
.nd c1 .... Uied only by • S-rellder. I buoInl 
cllilble/unified radjolOllill. 01 In 
Iltpcn~Clld ph)·.ielNn .... ith known UpenlM 
III pncwnoconi_ 

lei AU inlcrpreten. whc:le,-er intrrprcUn« 
eo" .. 1 rocntanloaram. D1ade under Ihil 
K'C1iun. ahall h..,e in.mflli.lrly .nilllLle (01 

re(eftOCe • t:Omplele .ct o( Ihe ILO-U/C 
lnlemlllion.1 O.66iflu"tlan o( RadiOllraphl 
(ot ~l1M)CQfIi_ 111OQ. 

Appeadia F to lAUlt-Woric.l'nctba aDd 
~ c-trola (ew t.c.1or ~ 
~aI. a-.Uan. .... 0 ~Iiljoe 

Opar' NOlI MIDdakIrJ 

Thil la • ___ ncllltOl)' appendix 
dcsiped to providl auidelinn 10 a .. ia& 
eD1pio),er. ia cocnplyine with lhe 
reql&in:lDcnll olllJ c:R It:e.$l. Spec:iJIcallY. 
thia 1~nd1. dncribn th. equip_I. 
melhoda. and procedures lhat should be uted 
ID major .abnloa tmIOwal project. 
cooduclcd 10 aball • m:oanlzed .. basloa 
basard or In pn:paraUon (ot build"" 
rwnov.tlon or delllOliUoa. T1IeM pro;.cta 
require lhe t:OnIlnlclioo oloq.liye-p ..... ure 
tcnaporafJ ~ 10 c:onlaia the ubealo. 
_Ierial .nd to pAyant the IXpoaurI 01 
byatandcre and othu _pIoy_ .t the 

WOticaitL hra.,..pb (eKel or the .Iandard 
requlrn lhal - ••• IWlheneYe:r r ... lbJL lhe 
employer .n.U ealltbliab aegIlUY~ 
eAClo.un:s bcron c:ocnmenci"l ubeat.ua 
rftDO".L domoiltloa. ew renGYllioa 
opentlona. - Employwn .t-Id .~ ba a"''''' 
lbal. when conduclina •• bestoe remowal 
proJ«.1 .. IIM1-y ba required under the 
N.tional Emiaaiona sa.nd.rd, rew tlaurdoua 
AU PoIIDIaDt.INESHAPS). 40 en Purt 11. 
SubpArt M. ew EPA rqul.Uooa UDder the 
CUI' Waler Act. 

Con.lnlCtlon of. nq.Uv .. prwa&UI'I 
mcJo.ww I •• Ilmple hulliml-COnll&ll\lna 
pnKXMI""1 rcquirn carer,,1 prepanollon Ind 
elLKIIlion; howcYa-. illhe prucadurn bdow 
.re rollowed. CDOlnclcwa .bould be aaaur.d 
01 achlevin, a lemponry barric:»dc thai wlU 
prolect IUIploy.a.nd olbcn ouliide the 
encI064IIW (rolD upoqn 10 lI~oe and 
D1inimi" 10 the nlml pGUlbl. the 'XpoeuN 
ol.at-toe wcwitorn I~ the boorrift· .. 
well. 

n,. equlpmenl and CMleriale required 10 
conelrVd Ih_ barrien are readily .wallaille 
&ad e.16ly iMlalied ~nd u...d.. In .ddlllun 10 

an enclo.un: around 'hr rr.mo ... 1 lilt. Ih .. 
aland .. rd requln:. tmplo~'rn 10 provide 
h)'Kiene '_c.lillf:' Ih.1 enlun: Ih .. 1 llleir 
.a~lla. conlamlnllied clI\plo~ do nol 
le .. \"e Ihe ,",ont .ile with llbaloa on Iheir 
person. or clolhing; Ihe wn,lrUcUon or lhe .. 
'.lcililiu i •• 1.0 ducnbod .",Iow. The Ilrpa 
In Ihe procell or pl"Cpo!,;ne lhe .. balM 
n:mov .. 1 ,ite. buildjn. the eDC.IOlure. ..,. 
corulructin. ")"Iimr r/lelliu .... remo~ the 
.. besloe-c:onlainlna awieriHL .nd mlMlll1 
1M lit. Include 

It I Mannillllhe remonl proJect: 
(ZI Procvrflll the neuaNry malertl&la.nd 

equipment 
131 ~parin. 1M wun area; 
141 Removint!lhc .at-to.-amltll,dnll 

ma II:';. I: . 
(51 OClmill8 Ihe work .rea; and 
(61 Oi.pl'linc 01 the • abatoe-c:onlalnlna 

wa.a.! .. 

PiUllllittzlthe Rt'fnC't'ol Pruj«t 
The plMnninir 01 a .... Walo. ~:III 

project it crilicallO c.omp1al .... the project 
.. rely .nd coat .. aecttyely. A wril..,. 
.. bHtoa remov&l pLus ahOuJd be prepared 
th.t dncribd the equiptMnt aDd ptDOCdura 
lbitt wiU be lINd tJvoupout 11M protecL The 
ubnlo. abaa-at ptea wiD akI QOC onlr In 
neculi"ltha proJed ,bII, .Iao III CDIIIPl)"1nc 
wilh lhe IqIOItina requl.-I. ollbl USEPA 
aebeeloa "'I"laliDDl(to CfR 11. S41bput M). 
which CIIU fOl' .pecUIc lnComullloa wch ... 
dnaipllon 01 control methodI aDd coatrol 
equipmenl 10 ba lINd .Dd the cIUpoeaJ altea 
the CDnInc:tor propoIOI to 11M \0 d1apoM 01 
lhe atbnlo. coalainiac "ateri,1I. 

The .,betto. ablilemnt pte .. IhcruJd 
conl,ia the followina laronulloft: 

• A pbplc:al detc:riplloa ollb. __ area: 
• A dna;plion oltha Ipproximall --.at 

ullM&er1al \0 be _ved; 
• A Kbadule rew h&nI1nt oa lad _u,. 

ulan,. vaaUl.11oa .,... ...... 

..... -.*bnllM~ 
• LAbclinI prooeciwa; 
• A detalpUoa 01 penonaI proWdlv. 

equlpmenl and dotbl,. 10 be wona by 
caspIoyea; 

• A dnalpUon oltha IocaII IJ.h."" 
'fmlilaUoa .plema 10 be ued: 

• A dncrIpilan o( woR pncl10aa 10 be 
obMrYed by emiJorecc 

• A deecripUon ollha IDrihodI to be -t 
10 remcrve !be ubalc»ClOlltaJnlnc_t.ariaI: 
.• 1M _11Ine .I"t \0 be UMd: 
• A dnalpUoa 0I1b1 Malut \0 be I-t .t 

the end oliN profect: 

• IuA .... ~Iorini pL.a; 
• "dncriplloa 01 the method 10 be I-t to 

traoapon w~. _Iarial: aod 

• n... Iocallon 01 the dIuafJ ...... 

REFERENCE FILE 

Moltln·nl. nnd ElJu;pm.nI Ncct' •• ory {t'r 
A.J>c,r'&M kmo"o/ . 

Althoullh Incli"idulIl 1I.I.rllol nlmu.· .. 1 
projrcl. ury in lenn. o. Ih~ "fuipmcnl 
requ.red 10 Iccumpli.Il Ihe remonl or Ih" 
_leriliL 101M equipmenl .nd maleriala .re 
common 10 moel .. bnloa removal 
oper.lio<1L F..qulpmml .nd m.lerial. Ih.1 
.h""ld be .".i1l1ble .llh. bqinninl 0' ear.II 
project Ira: It) roll. o( polyethylen. _heelmg; 
I!) rul" or .".y duct lipa or c1e.r plllllic 
tapc (l) HEPA Iiltcnd Ylc:uwn(.): I~ tlEPA
n11at'ed portlbla vanlilallon .,..Iem(.): ISla 
wetliq , ... nl: 101 an .inHi Ipntyer. (71 a 
pGftatu. ahowar unit: (al.ppropr!ole 
rnplnlun; 1111 diapo .. bla cover. II a: ItOI' 
liana.nd h,bela; Inl prw-prinled di.poul 
bap; aod (UI • manomeler nr pn: .. ura 
aauae. 

Roll. 0{ PoIJ·e-tItJ·I_ Pla.'ic end Tupo. 
Rolla or polyethrlene ptel4ic (e G\illn 

, thlc:ltnt-Nllhou1d be ,vail.bI. 10 con.lrucI 
the ubntoe remoTa! ancIOIure and to ", .. I 
wtndowa. doon. ",,1II.Uan .y.llma. waU 
penell'lItlona. and ccllinp and IJ,)ora In the 
wort .,.... Gray duct tape or c1c.r plulltlc 
t.~ Ihould be uae<ilo ... 1 the edce- 01 the 
pl..adc: aod 10 ... 1 any hoIn 10 the pllo.tlc 
ancJneut.. PolyctJaylma pl.ltlc ahetttln! (".lin 
be pun:blled In rolla up 10 1~ reat in wldlh 
IIDd up 10 100 ract la 1ePflh. 

HEPA .. Filtn'Cd "oa/WI. A HEPA-lillmKJ 
vacw. .... Nnllal (~cI .. n.ine the woR 
...... n., the .. beIt.oa haa beea ranoved. 
Sucb YlClUlcna .... dnlped 10 be uaed with • 
HEPA (1 lIP ElDdency httIa&I.&e Air) fill ... 
w!alda la CIIlNlbIe ol_~iftlllllJl7 percetlt or 
Ibe ubaloe pattJdoe r.- lbe 1Iir. VIlIiou 
aI_ aod CIlpadUOI 01 HEPA VlQluau are 
anl"bk. Cae lMAulllCNRr. NiUlek of 
.a.-;c;., Inc. •• producn ..... 1nOde .. IMt 
re"P In CIIpKity (rona UlpllocM 10 17 
pJIoaa (_ Flpre F-l). All ollhae InOdda 
.,.. ponable. and .U ba .. -. hoMe Cllpable 
ol....chlna out-of-tbe-w.=-- NCh .. 
.,.... .bow 0tt11q tn... "'pea. lIe.. 
~ All' nJtl'DtlOll SyMaa. A ponabl. 

_UJatJO. .y"- la DeCIIM&IJ to en.11 • 
llepu.. pI'C8IIII'I wldWa the ..-.0. 
rasnonJ eodoawa. s.ch 1lAit..,.. equipped 
wltJa. tlEPA RII .. encl.re ~ \0 
alae_ and dN.ca the .... 1nIJcI. the anc:loeare 
belon exbe~lIna It \0 the outIJM 01 the 
IIIiCIoMn'I (Sea F\pre '-%). S,...... are 
.".u..bIe rroat ..,,-.ralmaaulactuwn, One 
MppIw. MIao-Trap, Inc.. • baa two 
_Ulatioa 1MIit. ~l ....... 1n capKJly r.-
100 aabk (011 p.w lIiAuIe (Oldl .. t.7OO 
Cf).(. Acc:ordlq to the taamJactuM'1 
UIonIwa. Mkro-Trap. wdta rutarputklee 
01 CU IDkroa t.. aU. wtUI .. cmo-c:y 01 
_ ~ The -w aod ap.clty 01 
..u. rwqWrwd 10 YeQlllat. ... ~ 
cMpeod 011 !be .. 01 the ana let be. 
-ula&ed. 

·~"b-'e_.cc doll ......... oioaoa_~~. e. 
M ' ... _ ....... 

[ ..... 11211..N. A.F ,I. ... I') 

,. 
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__ ~ c.w..s. ~ c-.I Tn I" -. ......... N.J..1IIL 

.... f-L HD'A.-... V_ 

..... ......-ca c.w.c. ~ c:..nI 
Trl '. a.c... .... ~ N.J., UM. 

....... 1-&. r..ruw. tu...ot V~ 1,.
"'HOAf\Iw 

WMtiltJl A..-llta. WatUna-lidla 
(aurfaaanla) era add.d &0 water (wbkla II 
&baa called .-nct.d water) aod lINd &0 -a 
aeba.U»<Mt·inina malarial.; &IUfIdad 
watat panatraaaalllCira affectlvely &ban pla1n 
watar aod parWta IIIOR lborouah .oIIkina ol 
the ubalOa-ConlainfDl material&. Wallin, 
the ubnta.cocaaain.i.na mataria.! reducn the 
DUIftber 01 fiben that wiU break "" ucI 
b.c:oma altborne wbaa 1M .abntoe
CXlCllaiAinI_leria.lle baa.dl.d 01 olh«wiM 
cUaturlMd. Aaba'-"COOI.iAint _Lari.1. 
aboWd be lborouahIy IGoak.d berore _val 
Ie attempled; the dialodged malarial abould 
r..t .poDIY &0 !be toudL WeUIq ..... ta era 
..-nU, Pftparad by mW", 1 &0 1 OUDCa or 
_Itina as-t 10 S pUona 01 walar. 

One type 01 ~ UlWMiIa.I. reLath,aty 
nsiltaAl 10 eoaJU.,.. eilb« with pla.Ia 01 
.aa.oded walar. "The won pnalca of c,bok:. 
wlNa woriliDa with amoaita conl&iniAt 
malarial era 10 .oak the m.etari&l .. awch .. 
pouiblc and then 10 boa. it (01 cUapoai&l 
~.Laly allar twmOvaJ.. .0 thai the 
malarial hal no lima 10 dry and be ~ 
Into am.lkr partlcl.. lhAl .... mora 1U..aly 10 

Ubanaa airbonw • abe lIoL 

7-10.... 

In • v.ry Umltad nUmber ollituatloAl. It 
IDA)' not be poMibie &0 wt the .. bette»
cootaiG!na InlIIrial Wore maovina IL 
Examplea 01 ~ fIN litualiou an: (1) 
RaInOVal or uba&oe malarial rn. • -Uye' 
e4adrical boll that w .. ovenpnyeci wilil the 
malltial wbea 1M NIt 01 &be .... w .. 
lpt'8yed with ubaIOHl!!Ot.inl ... coaliDl: 
.nd IZ) removi ... llbatoe.cont.ini ... 
LDIulaIioa from • Uve .1aIIa pipe. In bolil ol 
theM ailualiou, 1M preIetnct .pprOKJa 
would be 10 tum orr the dactridty 01 .team. 
""!*=liftl,. to pannit wet ramovalmatboda 
to be uNCI. Howev .... whera r-Gnl WOIk 
llluat be pet{armed dariaa -tiat boun. La.. 
wbc4 nonn.al operatloaa CIADoOC be dU.napced. 
the ubftlo.-<oolalninc _tari.al1'AU&l be 
ramoVid dry. l.amMd!aaa baaica II &baa the 
only _!hod ol-in l .. m ... the u.ou.c ol 
.irborM uba&oe ..--Iad. 

A;n.. Sproywr. AJriaM apn,.. an uecI 
to .pply .~ waear &0 .ab. ... 
contaiAlna _&aialI. A1dae apn," allow 
1M .-nded •• ear to be applMd Ia • !IDe 
Ipra, thatminimlua 1M rtla ... ol ubeatoe 
fiben b, radudna t.ba IInpacl 01 &be apny oa 
1M malarial &0 be _wd. Airlaa aprayen 
eralanpanaiva ud raad.iI, .va!lable. 

PottabM ~I'. UoIeM the Ii .. ~ 
.vailAbM a ~ ehow« ladllty Ihat Ie 
coatipoua 10 !be removal uaa. a ponabIe 
lbo_ IYltem Ie ~."ry &0 pennie . 
employ ... &0 claaa 1hHu.ei,," all. 
upoaute &0 ubala. ud 10 r-ov. uy 
&abasia. coaLaminatioo Cnxa tbair' IWt ud 
bod.iH. Tak1Dc a eho_ prneata -P&O:r
hotn IMvinl th. work.,... with ubeatoe OQ 

lbaU dotbee ....t tt&a&. ~ th.1pC'Md of 
ubalo. coatam.luUoG 10 .,... ~ &be 
a.halo. r-mo"al ..--.. ThIa ____ alao 
proHcta _'-- 01 th. familia of uba&oe 
worirAn rroa ~ .... poM&N 10 ubnLoa.. 
Shower. aboWd be e&&ppU.d willa wann watar 
aM a dRill. A eho_ .. al., lUaadoa.p&«a 
&0 fill., ubalOa tIban lrooa u.. ~ 

watar II rPCN"!D4ndad. PonabIa a!Io_ unfta 
era radi.ly availabJc, lnupeoliv .. ud a .. y 
to iAltall ud tr&Atport. 

RMpiI'OlDn. EmploY"' Iavo1vac11a 
ubaLOe ranoval protecta alaouJd be provided 
with apptOpriata NIOSH .. pproved 
rapUa&orL S.LacaioD or !be appropriata 
rapira&orahoWdbebaaedonthe 
c:oacantratioa 01 uhatoa fiben ill the WCMlt 

....... 11 t.ba COGCIIDlralioa ol ubatoa fibeR II 
1&Akaowa, acp&o,... a!Iould be provided 
with ,..piratora that will provide protecdalt 
.p.iaIt t.ba hiaba& ClDCICaAlraUoA ol ubatoI 
fibcn that cas ....-ably be .JtPICled to 
~ Ia t.ba WOIk ..-. Fot 1lII0I1 worit wit.bia 
1.11 eodoaura. empIay_ ahouId _u u.u
za.uk cWal-ftlc. c:&.Itrida- rapiraton. 
DIa9oMb1e W:a muk reaplra&ora (1In,l_l 
~ DOt be lINd 10 pro&ad .mp&oyen "
apGIUft &0 ubnLcM ru-.. 

DiapoM1ble CIJretWIU. Eap&oy... Iavo1wd 
IA ubatoa removal epentioae tbouId be 
ptOVIdad with diapoatble lqIemoue 
CO¥...u. ahat an equipped witJ. IMed aACI 
root CIOYIr'L ~ CDV..u. era. typicaUy 
-0. 01 'frwIt.., ".. CIIINIall baa • lippw 
hAt and a1utJc .rIa .. cad aAlr.Ja. 

SipY fJItd LQbU. Bclon work bapoa. • 
tupply 0I1ipa &0 ~ta 1M enlraAcl to 
Iba won. ana ~ be obtalAad.. SIpa .... 
availAbLa 'thai ha". t.ba wordlaa r-.q&&1red by 
1M IlAaI OSHA &ta.nc1aR.. Tba r-.qu.l.racl Iabcla 
In abo ~y M.ilable .. pnM-OG 
iabe!a cad pn-priIlLed ot 1M 6-cDll 
poly.thytan. piaatic ~ u.Nd &0 dlapoe. of 
ubetloe-coaleinin. w ... _Iarial. 

Prwpc.rirw tJw WOIi Anal 
Pnp&radoa 101 ~ ~dv .. · 

prtsHI't aacloeune ahcM&W bqiA with the 
rataO"Iai 01 all .,,,ahIa obpcta Cnxa th. wen 

• ~ all..de _ ... orcc .... _d:<...JJ 
~dc.._~ 1 _ .. 

M cW'oa ..... \MIa. 

UJT 
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Ire". e.i-. lieU .. ch.ln. ruas. .nd Il&ht 
Ii:o.lurra. 10 enlur. Ih"llhnc objecl. do nol 
bcc.om. wnl.min.led wilh ,,"bnIOO. When 
mOVlbl. objKIe .... oonl.minaled Of" .... 

IU.pccled 01 IMint conl.mlnaled, Ihey ,hould 
be Vlcuumed wilh • HEPA v.cuwn .nd 
cluned wilh emended w.I .... unl •• 1 they .... 
mode of malon.IIb.1 will be damqed b, lb. 
"'."Ina a .. nt: wlpln, wllh plain wal ... " 
ntCOCnIMnd iJllboM caMS where amended 
walet" will da-,. lbe obJec;L Befare tha 
ubntoe removal work bqina. obfec" lhal 
cannol be removed frocn the won. area 
ehould be cov.red with a &omil·lhick 
polyethyWtne plude lMellne th.1 la MCW"CI, 
laped with duct tape or pt..11e lape 10 
achl..,. an ~¥I M&1 U'OWId th.e obJect. 

Con.trllCliltl til. Encl~ 
Wheu aU obJectI heve ftl~ been removed 

!rona the won ..... or c:ovcnd with pt..Uc, 
,II pcnetraliona of the floor. wall .. and celilq 
IhoWd be .. eled with .. mil pol,ethyleM 
p1.ulic and lIpe 10 prnwnl aUbome aebetla. 
InMn nc:aplnc Ialo ...... oaltldit the wort 
aree of &Dm lodainIla cncU arouod the 
pcnetnlloRL PwnetraUoaa IMI rwqtdn 
.. eliDe are 1)'pir·U, (0GAd atOG-lleladrical 
coaduU .. lal~ wine. aM .el.",ppI, 
end dniA pipes. A liaFe enlraDCII to be uaed 
(or KQM and ....... ICllche -s araa IhouId 
be .. Ie<;ted, and all other doon aM wIadow, 
ebould be _Jed .lIb tape Oft be CICIIWf'IcI 
with I-miI poly.thylane pIudc: IhMtiaa and 
..aanI,. tapad. <Anrina wtodoww and 
\INMCIIIIMrJ' doon with • Ley. oC 
poIreth,.a- beforw cunriaa the walla 
~tdn a MCIIInd t.y. or pro~ ud 
.. ~ 111M la IaataJIaUoa becal&M It nctuc. 
the nwabu ol .... that IIIUSt be cut and 
taped. All oth« IUrlICet euc:b .. 1IIppart 
columna. Iecfaa, plpM. and oth.r eun.c.. 
Ihould .Ieo be connd with poI)"Itb,1eoe 
plutJc eh.etlaa and tapeel beforw the walla 
Ihtliu.l .... are ~1 COftnd wttla 
"-1InI-

Nexl a thIa lay. olepn, 1WibaeI .. .ho.Id 
be .. pel aloaa the Iof 01 all walla 
~ the aadoeed wwk.,.., doee 10 
the waJl..cetIIac Ialmace. and a Iayw 01 
poIretlayI.M pla.de "-tine abould be It1Idt 
to thJa ~ •• and lIpeci. The entire ~ 
lUrleQII olaU waU ......... conNd Ia thIa 
___ • and the "'Uac _ the walla Ia 

tlXt.Gded eaaee !be aoo.- area IIDtiJ 11 mMta 

La lb. 0nJ1.,. o( the er ... wben It Ia taped 10 
(ami a aintl.larer oflMllfial encuinc lhe 
.nllre roora uCIllt (ew lhe oailln-. Annal 
lay ... o( pilltic .bHliac i. thea laid acroM 
the plulle·conred noar .,.. and up the 
walla 10 a IcY .. of Z (HI or eo: thJa lay..
providea a MCOOd protacllft t.y ... 01 pili de 
IhHtIna 0'" the noor. wtaJdl C&4 tllta be 
retI\O"fed aM dl.poMd 01 .... 1, .n., 1M'" 
ub.ale»-containine _I.taI lhat b.u • 
cItoppeeilo the noor baa ..... ~ aad 
retDOYed. 

Bui/di/ll"HW.M FociJitiM 

Panp-apb OJ of lbelln.a.l at.aocIanI 
caandal .. thllllllplo,.,. lawolnd III 
•• be.loe rttnOval. demoilUoa. or reoonlloa 
openllona Jll'"ide th .... .,.plo,... with 
bnJ- f.c1I1t111 10 be lINd to decoatamiAa&e 
aabe.lOe-IxpoMd WoRan. equipallnt. and 
dothlna be(on euc:b ecaploJe. 1M .. the 

REFERENCE FILE 

-on .... &. Tbae daooot.amiD.atioa fadllU .. 
conal.loI: 

III A clua cha~-= 
121 A aho-. and 
131 An aquipmanl room. 
1M cIaaD chante _ i8 an .realn whid! 

employ ... ftftIO¥o lhelr .tnet dOlhn and 
doo thelt re.plrtlott ,ad dllpGHbl. 
"",teetl,,.. clothl"" Th. d .... ..- ,hould 
haft boob QQ the wall or be equipped with 
lock.,. for the .Ion .. of workln' dothln, 
and pertOCIIl artkI ... E.J.lrI eli,potabll 
c:overaIlI ancl 10_11 c:a.a alao be stored III the 
da&Il c:.baaae room... 

lMlhcnnr- .'-'Id be contlpoua wllb bolh 
the d ... a and dirty cbu .. ..-1_ Fiaun 
1-31 and ebould be uaed by.U work.,. 
leavlne the wwk are .. 1M thaw ... lbould 
alao be UMd 10 eI.en ub.atoe-arntam1Aaled 
equlpmaal aad maleri .... euch II the 
oulaidM or ubnta. .ule IMp aM baod 
tooIe lINd la the remon1 procna. 

.... ~utO~ 
COVUU .. ," PUSTlC 

'-0'" -.~ W .... ". I C"""- (lJ'A""'W"-,-,, 
.......... ~ "'-., '-'- .... 1tnII- radl6iee 

work 11M ndoewe. Two Iaywe 01 .... 11 
poa,.ua, .. pludo "'-tI.nc tMt IN aot 
tape411ae1tbw tro. a ~ n., or barrier 
~ the eq1IIpmeot I'OOCD .. the want 
..... aM bee-.. the Mow. -a ... cLeu 
daaat-~ l- P\pre ,~). 

IDa 
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• Appropri.le "OB p,..ctlce ...... UMd: 
• Necn .. ry prolecliv. dOlhlna .nd 

ipment ..... UHd; .nd 
. Approprt.l. deconiaminlillon procedunrl 

...... belna roUowed.. 

Clt:OII;n. III. Woti AIWO 

Artltf' all 01 the .. bntol-containin. 
IMleri.1 ie removed .nd .ballled.the mlir. 
work ar .. ahouId be cl •• ned ""Iii II II rre. 01 
ell vllibl ... bealol duaL All aurl.OH lroaa 
which •• besloa 1111 betn .... lnOvea lhoWd be 
deeDed bl wir. bnuhina the aurlecn. HEPA 
YlC\lumlna Ille ... urilee .. end wtpilll \h.m 
wllb &IIHIoded walltf'.1M lnaide 01 the plllllc: 

anclooW1l .lIouid b. VlcuUro.c-d ",ith a HEPA 
V8C\1U.a1 and ",.t wtped until the .... II I)() 
vII/b .. : dUlt 10 the mciOlunr. Partlwlu 
.lIenllon .1I0uid be liven 10 amall horimnl.1 
lwieen ,uch II pipe ... lectrical conduil" 
liahu. end IUpport Il"1IcU rot drop oet.Unp. 
All luch aurlec:n Ibould be rr.. 01 yialbJ. 
dlUt belOr. the nnal air MIDplH .,.. 
I:OUecled. 

Addllional MmpU", Ibould be concNc:te4 
\Alid. the eoc.IotIunr arllf' lIM cl .. map 01 use 
work .,... baa heea cocnpJ.t.d. 
Approlll_te'l lour ere. MmpJ .. 1bouJd be 
I:O/lecled lot .edt 5000 IIqUIIW INt 01 
.ncloaur. .,..a. T1Ht encloeuN thoWd DOt be 

REFERENCE FILE 

lllamantlcd Wllea. the llnaJ MDIplea obow 
eobnloa conoeotraUana or I ... then the llnaJ 
atandard·, aClion l.-vel. EPA recommeoda 
th.t. cleannew le".1 or 0.01 rlcc. be achieved 
bel.". cle.nup i. conald.,..d c:onapleta. 

A d • .,..nce ch.ddlel Ie lUI .ffec:t.tft 
_tbod of enallrlna thel aII.uriaen .,.. 
adequately dHtMCi &Ad the eodoe&&N .. 
tMdy to be dlamaotJed. f'Itunr fI-'t.boww. 
cbeckliet that CaA be UMd dwi", th.1ln&I 
~OQ ph ... or ubMtoa .batemeat. 
..-vaJ.1V l'WQOYatloa operIt!ooe. 

rinal Inspection of Asbestos Re.oval. Renovation. 
and Demolition Projects 

Date: 
Project: 
Location: 
Building: 

CHECKLIST: 

Residual dust on: I!t§. ~ Ill· t!Q. 
a. Floor e. Horizont~l 
b. Horizontal surfaces 

surfaces f. Pipes -c. Pipes g. Ducts 
d. Ventilation h. Register 

equipment 1- Ltqht& 

FIELD NOTES: 
Record ~ny probleas encounterud here. 

~IHAL AIR SAMPLE RESULTS: ____________________________________ __ 

riqure r-7: Clear~nc. Checklist. 

( ..... ll'a.A. AIIIII' .. I"J 

.- :-



CONSTRUCTlON ST ANOAAOS 

aneluaun:. Whcn.:".r po .... !.I •. Ih ••• t...~lu. 
U\ouJd be removed ond pl.c.ed direclly anla 
b"l1-& lor diapoa.1 rathar Itwn dtoppanR Ih" 
millenlliia th" flour and pldilla up 1111 ul lb. 
lIIalen.1 when the remov.1 il complllle.lf II 
IIlInificanl .maunl a/lIme .Iapace belween 
the lima Ihlll Ihe INIlenal ia removed lind the 
lilDe II ia baaed. Ihe UbeIIO' malenal i. 
lii.zI,lo dry oul lad IIcDcl'llle ubulo..ladcft 
dWI when II i. dillutbcd by people worfLina 
wilhia the .~alW"L An}' .IIlH.IIOI-

cuollllluwled '''ppILn IlOd equipmenl I.b.aol 
cannot be dotCOnlam.w.aled ahoWd be 
tlitpoaed 01 in pre-Iabel.d b..~ I",au ID thla 
caleaory includ. plutJc abaeUn&- diapoMbie 
won clathina. "'19'" lot cartridpa. &lid 
cunlaruinalad wub w,"r. 

A chcc:IrJill i. QQe oIlba mo.t .lfd". 
trlcthod. of clUW'ina Id.qual. IUlVaillaooa ol 
the inlqril, of the albeatoe RnwrvaJ 
caclOlunt. Suda a chec:ltlial Ia tho_ Ia I'lcIan 
f -4. PUliq 04It the cbec:IrJiat ".!.. the Mci Min, .. 

Asbestos Removal. Renov.tlon •• nd 
Demolition Checkliat 

Date: Loc.tion: 

Supervisor Project • 

5-212 
31 :3116.2.5 

of .....clt .bill In wlucb ubnloa rsmovaJ ia 
belna performed w iU I.rva 10 docwDant that 
I U lb. neo .... ry Pf'eCII u lioOl will be lak.ea 
durina the a.beltoa remoVAl worit. 1b4 
ch.ddiat oootaina anlri .. lot eAaUrina that 

• Th. worit &l'&a aaclo.utc .. compa.l~ 
• The Dqatl"~ IfllalD Ia in 

opentioo: 
• NeoHa&IY aip ud labela are I&Md; 

Work Area (sq. ft.) 

I. Work site barrier 
Floor covered 

Walls covered 
Area ventilation ott 
All edges sealed 
Penetrations sealed 
Entry curtains 

II. Neoative Air preasure 

III. 

I" • 

v. 

VII. 

7-IO-N 

HEPA Vac Ventil.tioD ayat •• ____ __ 

Sions 

Work 

Constant oper.tion 
Neg.tlve pres5ur~ .chleved 

Work .re. entrance 
a.oa l.beled 

Practices 
Re.oved aatarial pro.ptly ~q~ed 
~ter1.l worked wet 
HEPA Volcuua uaed 

. No .. aokino 
No e.tinq. drinklDq 
Work .rea cle.ned after coapletiQD 
Personnvl docont.ain~ted e~cb 

departure 

Protective Equip.ent 
Disposable clothinq used one ti .. 
Proper NIOSH-.pprov~d resp1r.tors 

Showers 
On site 
P'Unctioning 
Soap ~nd towel's 
Used by .11 personnel 

Piqur. F-6. Checklist 

Yes No 

-

--

[a.c.. 1tx...5C. Apl! •• ib f] 

III 
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CONSTRUCTION ST ANDAADS 

AV~1t G 10 I 1ll::LS&-Won. p,.~ 
and Ea~ Cootrot. I ... s......II-Sc.Ua. 
~-o..,aIlGO Aebe.u.. R.oovatloG ...... 
M~teclAACle AcUvi~~ 

Thi. appcndill I. nOI mandalory. In I~t 
cnn~lrUclion indu'Ir)' ~mployen may choou 
10 c.omply wilh .11 or Ihe requi'emenl' ar 
O!>lIA'. /ina I Nle ror occupalion .. 1 npo.u ... 
10 ... 1..:.10. in Ihe c.onaln.cllOo indu.lry. 
• 1~ tlowever. empluyera ",iUiina 10 be 
e .... mptcd rrom Ih • ... quj ... m~nt. 01 
poIr .. .,"ph. lelllSl antllOl211illlBI or 11a...st 
ahell c.omply wjlh the provieiocu or Ihie 
Ioppundix wheR pcrlonniAa .IMII·laIle •• hun
dur:alion ... novoliun I)( lMinleRAnC.e 
aCII\'il i".. OSiIA anlicipaln thai employ.,. 
in Ihe al,"'ClriOiL OItpenlry. ulilily. plumbi~ 
IlIld Inl ... ior c.onallvClion lnldet may wl~b 10 
.\-.. il them .. lv" or the 1i",,1 '1IIrubord'. 
uempliona rOl' ."",II-eOIl •• ahon-dulI.tlon 
n'nonlion and meinleruuw:e upoRllon&. 

~f;n;';1JIJ of SnulJ/:sa,Ia. SlHHf-DlllOf;,'n 
Activili .. 

Fur Ihe pllt'pOMe ollhi. appendix. IGIIIII
IOIlc, ahUlt-iillRtioa renovalioa and 
lUMinlcneROlecliville ..... I.ab aucll aa. bUI 
nol limited 10: 

• Remonl or .. b.'II*ConIIOW~ 
In~loation on pipet; 

• KcrnoVlll or arnell qwonlillet or lOabnw.
cIOnllliRinlluWa!lon on bealN I)( llbo"e 
ceilill~ 

.0 RoplllcA:rncnt ur"" .alJ'-.. tua-conll6inJna 
III.LaI un • \',dvr. , 

• lnatlilioalion 01' rcmovlOl of a &mall aactloa 
01 drywul!; 0 

• lnat.lllltion or .Icctrical condwaa tbrouab 
or pro .. imat. to .. bHloa-c:onl.iniaa -
milieriul .. 

Evidence In lb. record ( ... th. Sc.tcnmary 
.nd £-.plan.tion acc:tion of the prtWDbIc II)( 
poIrulnph (I). Melhoda or Compl1aAcc.(1)( 
.pecirIC cilationa) auaaealllbilt th. UN of 
c:ertMin enainecrina and work pracliOi 
c:unlrola ia OIpabl. or recJuciaa empJoyca 
UpowrH 10 ube.loa to lavela below the 
/inal.tlUldard' •• elloa lev" (0.1 f/cc). 
Several control •• nd work pBctLca. IIHd 
aitb« ainaJYI)( In combilUllioa. caa be 
arnployed drccllvclylo reduce .. bHtoa 
upo.wa durina amall.mainlen8R01and 
... novelloa opualioaa. n.... Includa: 

• W.t IIlItboda: 
• ReGlOYaI malhoda 

7-10.... 

-u .. 01 Clov. b.&a 
-R..moval of antJ,.. ~O& IlUuL.ted 

pi p- Of ooUUC\w.e 

-u .. 01 m loJ-eoctoaw.. 

• Endalu ... or .. b..toa m.leri .. la: IOnd 
• M .. inlenanc.e ProlflltD .. 
Thi. IOppeodill d .. cnbc. Lhua contra" IOnd 

won pr"clicci in del ail 

Preporalion ollh. Arao &fOlW Renuvotion lH" 

Moilllen~ Acliviti.. ..., 
The firat .tep In pr.p.rt", to pel{ona a 

ID\lU-acale. abon-dutalion .abaslua 
... novillion 01' maintenlU\Ce I .. k. .... lIrdIaa. or 
Ihe abalement CDethod that wW be IIMCI..Ia 
Ihe rrmov.llmtD tb. work II1Ia or aLI oblect. 
Ihat II ... CDovable 10 pro&act IMia rrona 
ube.toa conlamination. Ob~ thai c:IIaoot 
he removed lnu.1 b. cav..-.d completely wllb 
... mll-Ihid polyethy\ana plaede NwoeliAt 
berore lhe UK bcjiaa. U objecu bav • 
• lready bean eORliArninated. lhey aboWd be 
Ihon,ullhly cleaned with. Hi.h Emdanq 
Plu1lculel. Air ItlEPA) nUcnd ".011l.1li I)( be 
wet wiped twrora they .... r.awwad &oaa ..... 
work ..... ur campia'" aac:.ued 10 the 
plaalK:. 

lYel McfhDcJ. 
Whenav ... r ... libla. ... d ~ 01 the 

.luotcmant melhod to be lINd ( ..... _"al. 
eodueUl"&. UN of aJoy. Iwp). _t _thoda 
rnu~ be uNCi dllriaa aaudI-ec:a.Ia. Ibon 
dllRtiua CDlliotODance aad .--vaUoa 
activitie. Lhltt in"oIyo dlatwb&aa .abasla.
conla/niAa _teria1a. HaAdI1na ubotMOI 
rnaleri.la _t ia _ 01 tbe -* ... Uabla 
methode or -nn. tbat ubes&OIlibari do 
nut becoma airtlorD&, and thia pncllce ahoWd 
Lhcrel_ be lINd wboon .. rlllaibla. N 
diaaaued in th. Summary ud EK.plaoaUoa 
acc:tioa of the prNmbIe II)( pllRtp"apIa (aJ, 
Melhoda or Compliance, w.t laaLhoda c:aa be 
uwei III thl InlAt majority of workpl.aoe 
.ih",tiona. Only in ca_ wban ubn4o. 
won mllAt be pedOl1lloed oa liw alaaricaI 
cquipGSaat. oa IIv. ~_ 1ltMa.1)( 10 olb« 
...... wbera w.tar wiU MriouaIJ cL.mq.. 
rnalmala 01' eqwpmallMY dry rernonll11 
perlorawd.. ~ndad w.1oW I)( UIOIb« 
w,ttiq &lMt Ihould be applied by _ 01 
an .irlaM lpRy .. 1O DWal.Jaba tIM ulaAllO 
wlUch the ...o..ao.coata.la1at _teria1la 
dJ.lurbed.. 

Asbeatoa-<onl&lnioc malarlaLt abouid be 
wetted Crom th.IAlUaIioa 01 th.1DA1A1aaaAce 

5-212 
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or Nlno •• lion opcnl ion .. nd wallina allcnll 
.hould ~ u~ conlinwoliy throuilhoul Ih. 
won. p.nt.d 10 .n.u,.. Ih .. 1 Iny dry a&~.lo .. 
cunWNna RUlLec1 .. 1 upoud in Ihe co..n.e 01 
Ihe won. I, weI .nd .... malna weI WIlli fUllI 
JiJpoa.wL 

Rr.mo,'ol 01 Small Amount of AsbnlO#
Con/Qininl MOfMigJ. 

Seve", IMthuda OIn b. UMd 10 ... lnov. 
I&DJI U IOtDOWIla or .. be .Ioa-<.onl liNn, 
material, durina NnaU-acal .. lhon-dunlloa 
rw1IOvaUoa I)( _inle1l.llDcalaaLa. llM .. 
iAc1ud. the UN 01 alon be", 1M ... mova! of 
a.a enlirw .. b..IOI-CQverwd pipe 01' aiNCIUR, 
Alld IIW conatruclioD or miAi-.nc1oauru. The 
proad...,.... th .. t amploy.rlmtUt UN rl)( ... eb 
oIlbcM opuaUona If ~ wltA to avail 
Ihernac.lv .. 01 the f&nal Nle', • .umpltou are 
dftait.ed In 1M rollowlna MClloaa. 

Clov.&za 

At dJacuaud 10 tIM Swnmuy .nd 
£.'~p/llAMUoa MCtioa of the praamble ror 
p.n .... ph IJ). Wethoda ol CotapliaAce. 
."ideoce In the -0 Iodlceta that the 11M of 
Pav, hap to acIoM the ~ .,... durina 
~ abort-duraUoa _iAtaaaDCa Ott 

r.aovatioa acdwtt.lee wiU rMUlt III ... ploy" 
upoawwI to '*-101 that .... b.low tbe 
final .taad...td'. action laval ol 0.1 rloc. 1bU 
appca.diJL JIIOWIda raqw.--aa rOl" Po" .. 
bq proc.dunta ID be followed by .mpIoy ..... 
wiahiq 10 n.U &bamMlv .. 01 the .laada.td'. 
.UOlpIioaa rOl"..ch aalviU ... OS! fA Iaaa 
det-=iQed that .... 11M ol ....... procadwa 
wiJI reduce tbe .Itow U- -'¥hted ann .. 
(TWA) npoII&tMoi aepIo)'MIlII"olnd IA 
theM worir. operdoae to Inela below tha 
acUoa Ina uact .... u thua provide a cJ.anc ol 
amploy" protact/aIl aqwvaLmt to that 
provlciad by compilaDO' with all prcwlMooa ot 
the rlAlll n&la. 

Clov. Sa, InaUJlblioA. Clov. hap are 
.~I.ly tG-ia:lt-wida timH M-\ncb
Iooa bqa fitted wi~"" throqh wbk:b th. 
work CaA ba pedOftlllld (_ Flpra C-1(A)). 
Whea properly I.aataI.Iad uact ItMd. tbeJ 
penaU worUr. to raopalli cocapI.ataJylaulated 
froaa the ubatoa IQQIerial ~ 01" 

... pIaced IuIda the b.w- CIa •• hap CIA ..... 
PfO"ida .lIaxibl\a. "",ylul.aU..d;ud 
quickly d1aca.QLIad 1..aporatJ ... U waR 
...... ~ tballe WaaJ rl)( .meIHc.1e 
ubnloa.--..Uoa «,...lol".DOI jot.e. 
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1: :. 'I"n.l~ I.\, o:.u .... 1 Cllnl .. ':I,lunn!t 1 .. 1un: 
"nll-n,:U".,.. uprr.ui.-n .. . 
Su •. h ..I pr.rm"n"nl 1\..: .. rUI !h,· I.ro: IIr Ih.! 

.. u,;,linll' .:ndo.W"e thuu"! hI! huih ,.r " ... ". 

.:un.I",,:llon mlllen .. l. ""'! ~huuld 1M' im" .• !:1 
~,., .. nl .. nJ ;l,rh~l. End .. ,u", ..... 11 .. ,huIII.1 
I", B ••• d ... ur 10nRUI!·:Imt'GNClve 1""",Is. 
bu..rd4 w.lh 'p.ne jilin Is. nr iYp.um ~nJj 
h.,,·inR lapc:J !OO!olrn •. The undcri)"n" alruc;lufY 
RI".I be: •• Iole 10 auoport Ihl! we.!(hl "r Ihl'! 
fndll~un!.ISu.p.:lldt.-d cr.ilin,,~ "",h !;,;II in 
l.lln .. l • ..10 nul pnlvide "irli",,1 cnd".u,," 1I11J 
.hould nol be u&'-d h, .nduse Uruc;lul1!a 
CU\'''rt'd wilh "Iho:.lu.~.unh.ini"" tn.ll,,"III •. 1 
"II ju.nl. between Ihe w"lI. lind r.r.ilinK or 
I/II! endo,ure ~hnuld Ilr. c:lula.MI III prevenl 
Ih ... esr. .• pe of Q.bo:llD1 fiLe .... Ouril1l' Ih. 
iu.I .. II .. lion or r.ndo.u~ 10011 IhDllire u~ 
I,uell u .!nil, or n\'et loul., ahould be 
equippc:J _ilh HEPA·fillered vaDIum .. 
Dr.f,,", cun,lntelinRlh. cndooure. "II 
elft:lnc.ll conduili. lell!phone line .. nn:.ws ... -d 
litlh' ••• nd pipes in the lire. 10 be .nc~ 
.hauld be mt.Ived 10 anll&I1I lhul Ih. enc:IUlure 
will nol have 10 be re-opened laler for roulirw 
M emt:f'JIOncy lDQinlenanco. If .YCh lighl. or 
alMr ~uipmenl CIItII\OI be mov~ III • new 
10000liouJ rN loti.lie relllona. or illllUvina 
Ih"m wiU dialutb lhe ",beeIUH:Ont..inilll 
m.len .. l .. remov.l relher Ihan mdutourc of 
Ihr •• ~ICI.-cunlainins !riII1t.Ti ... il the 
appropri.le .conlrol method 10 uae. 

A/"illlo:nul.n: Pn'ltrum 

An ubc:stu'lMinleMnc:c PfOlll'llDl mUll 1M. 
inili41ed In .11 r.alilie. Ih;al have llbeslo.
OIRlllini"lllJeterilll .. Such • proar.m eb4wld 

ude: 
• Developmelll of an InvenlCHY or 1111 
bcslU6-CXMIl.ininK malenlli. in Ilk: flldlilY. 
• Periodk aamin.Uon or "II ubrtloe

conlaini"ll maleri.l. 10 d.lcel delerionllion: 
• Wnll~ ~U~ fM handllllll a.tw..ICM 

m.leri.11 dwi"llh. penunMnce IIr 'INII
K;JI". ,hon-cillrelion lNinlol'fJlIlIl::&: .. nd 
n:novali.,n IIcllviliu: 

• Wrillea JI"OCCdUl'ltl ror .. bala. 
d •• pu ... 1: lind --

• Wnllen pt'OOKiunn fur d •• line wilh 
•• M.IIII_laled ealef1lena ... 

Mcnlben of 11M buildilll', majnlmurna 
en!linecrinSllaff lelaclricillna. hulirll!lllit . 
c.undlli"nlnR mainecn. plum he .... elc.1 who 
m.y be r~uia·ed 10 hllndle 1I1bt!llo .. 
conlillniRjl muleriul" sh.,uld 00 INintod In IIIC. 
proc:.dur .... Such t/.linin •• bouId include .1 a 
minln:awn: 

• In forma lion ..... rdinalypH or ubnla. 
.nd ii, veriaua u~ .nd lonna: 

• Inlonnallon on Ihe IMallh eITectl 
IIwoc •• led wilb •• br.-.la. e:\pcMure: 

• o..acripllllM of the proper m"lhod. 01 
h .. ndUns •• bato.-conlaininll maleri-lla: and 

• I"form.lion on the UK ur HEPA· 
~uipped ..1 .... 1 cenn. no:spiOilory "nd olhu 
pcrwon.l prolection durina mainlmanoa 
.c ... ·ill"L 

Proltibll..J Aail/iu" . 
The traini"" provam rot' Ih. rnlliAlr"fUInoa 

rnll'neo:rina II,IT ahould deKnb. rMthoda 01 
h.nJlin ... bHl~n\ainilll ..... lcrill .... 
w~1I .. rolilin. mainln\anoe acl ivitin Ihlll 
.,.. proh.b.led when .. ~Io.-c.unlalnl ... 

alenal. a~ involv~. fOf' ... amplc. 
n\anc:e I,.rr emplo)'DCI .houJ.! lloe 

• .\"ullu Jnll hulc. In .~bc.'u.·'unl;oinin" 
m",,·n.1I.: 

• SIJI III han!! 1'1 •• nl. ur p..-tll'I' .,n 
.Inn:lure, l:uvcro:1l wilh ;tob.-''''I·':unIMininll 
rr..~len.ll,: 

• .\"ul Iu '" nd :ubftlln'-Cllnluini"ll n .. or 
III...; 

• NlJ/lu d"m .. ~ .ubC"OOI-r.nul"illinq 
I\Il1h:n~l, whll. mo"ins furniture: or ulhl'~ 
"hir.cl~; 

• .VtJl In in.I.1I cur\:lin .. drupr ... or 
di\'IJ<!ra in such. way Ih.llhey dllma •• 
",~'In.·contilinins milleriula: 

• ,y,"lu dUll noon. ceiliNlL moldillJll' "' 
III her ,urf.cel in .... 1w..IOI~nlllmlllulr.d 
cn"ironmcnll wilh a dry bruah or IWt.'f!P wilh 
u dry broum: 

• "'-01'" UM lin ordinary V4CUllnl 10.:1"11:1 
up ••• br--:.CI' -conl.ininRlfcbria: 

• .'.:., .. emove ,:c.linRlih:~ b"iuw 
.. _:":.Io.~.unlliiniNl malen .. l. \\'lIhllul 
wClirinl( the proper ntlpiralur)' prole.:tilln. 
de.nna Ih. lire. of Olhlll' peuple. and . 
o~Mrvina .. be.tal rerDO"al ...... I. di.pt_1 
proordura; 

• NOllo remove vcnlillldon 1,..1_ Rltara 
dJy. OInd 

• .'Vol 10 elwb ventilation ')'Ilem fillere. 

Aw-dIx H to IltZl 51 · 8UM't"C8 
TacbeicallAl_tioa r. AMoeMaa. NOQo 
r.c-da1OrJ 
L Sub.t"ocr. Idmllficaliua 

A. Subll.ncr. M .... bala. .. l. lbe Rlmt.I of II 
dull or m'Jll'CSium-aillc:.ala minerall dlilt 
occur in fibroua roma. Mlnenla lb.1 are 
IncludeJ ill Ihia JP'OUP .re dvylOliIe. 
CloC':uioUI .. alllOlile. anthophyllile ubalQa. 
lremolile a.besloa. .nd 1IC11no1i1. ubesto&. 

B. .... beslua. lntmoUle •• qlhctpllylliLa. ADd 
adinolile are uaed in lbe IINIQUfllClllft 01 
he .. l-rnialanl clolbirlllo .ulOIDOlive btu"'e. 
dUlch lininp. aad II " .. riely of build"'t 
IMlerW" includilll noor III ... rouflna r.h .. 
ccilinSlilea. aabesloe-c.eracnl pipe omd eMot. 
and lire-millanl drywlJll. Albeatoa. 
lremulil .. IInthophylUle ud IICIiDallIIl are 
.... , prnenl io pipe lind boiler inaulaUoo 
mIIlenlll ... nd In .preyed·an 1IIII,,".1a 
IIlC11led UQ beama. in crowlapeca. ADd 
hclwc:.!n WIIU" 

C The polenlilll for .0 .ebc'IC»Q)Illolinl"l 
prodUCI 10 rele .. e lIrealhitbie flben depclnda 
on ita dearee uf frillbilily. Friable _lIoa lb.l 
Ihe meleri.1 cen be awabled tlrilh ~1Jd 
prnsu", and it Ihr.ntfore likdy 10 _It filwrL 
1l\e Rbroua M nully 'pRyCld-on malariul& 
uacd rot' rireproufinS.lnlulatlion. or aound 
prvurana"re OJnaMJ"rad \.U" mabie. IU'" 
lhey nr:.adUy rr.lulC eirbofne flben iC 
dialurlH:d. "'"Ierilil. Iud! aa vtayl-".bot.t.c» 
nour .ilr or roofinl f .. 111 "" c:;on.idwcd 
nunfri"ble .nd sen .... lly do nol emil aimam. 
libe ... unlc .. IUlJjoc;Ir.d 10 aandillll or IIIwina 
opclrallun .. Aabul~ pipe ur abc.:1 
cen emililirbome lit-.U'!he na;d.rriada ..,... 
cui or ... wed. or If they an broka\ dwina 
dcmtolilio" opcnllOGa. 

O.l'ermi ... ilJl. elIp<MW'C Itapo&ure 10 
.irborne .ubeatoa.Ire1aolU .. IlJllhopbylli ... 
.nd Mclinolil. fiben IMy nat aJLOMd 0-2 . 
liben per cubic cmdlMtllf 01 air (0-2 1/ «I 
aventrd OYWf' the II-how -tuie'l. 
Il ..... llb IWard Dala 

A.. ~oa. lremolll .. IJlllbopbyWI .. and 
.cll"ulile CAD CAUH diaablina r-plralory 

REFERENCE FILE 

di..,,,"., "nd \·~I'OU. I)·p.:-, of Clln'-",II if Ih •• 
libr. ••.• re inh.Ic.J. Inh~"nll or inll","nrc hI ... ,., 
rrum "."'I:Im",;o'cd dOlhin" ur ,L.in (..an .. I~o 
,r.ull in 11or.1e Ji ... lI.e •. The armploma IIr 
Ih .. ~ di~M ... aacncr .. lly dll nol "pPf'1Ir for:tO 
or m'lre rr"n ~rler iniliAI up ... ure. 

O. r .... pu.lI ... 10 ub.!alos. Ircmolil •• 
.nlhoph~lIile ilnll.clinolih: h .. bo.cn .hllWn 
I" ceu .... lunR ClIn.~r. mnnlhclioma •• nd 
c:anur or Ihe "um"d! ~nd culon. 
JolcSOlhcli,,1I\OI i. iI (lire CIInc:cr of lhe Ihin 
membntnr. linins olth. ch.ll Mnd IIWornen. 
Symploma u( mClUlhuliolN include ahortnew 
ul hrelllh. p.lin in Ihe .aU. o( Ih" cheal. .ndl 
or .. bdlHlJinaJ peln. 
1\1. Rr.'pinailln IInJ Prolt.oclive Clolhinl 

A. Reapirelora: You .re required 10 wellr a 
rnpinalnr whe11 penunaina ... k. Ih.1 relull 
10 1I.br.-.10I. lremulile •• nlhophyllile lind 
.clinoille e~JIUIW'IIlh'l exceed. Ihe: 
perminib&e npoeura liaJit (PEL) or cu rice. 
1lIue condilianl cen occur while yaur 
atnploJer II iA lhe proc:n. oC irullllUna 
.,.neomna CDCIItOIa 10 reduce .ebetlua. 
tmncaUI .. anthophyUlle .nd er.tlnolila 
'1IP'JNI'L or ... here ftI&inearina contmll .... 
not recalible 10 reduce ubnlO" IrelDOlI .... 
tnthophyllil. and .ctinolile expOlU"'_ Air
purifyina rnpirelOts IqUipped with. hiab- . 
effic:leN:y p.rliaaa.la air (HEPA) ruler cao be 
ned ",here airborne 1I11M!a1ua. IreIDOUI". 
.athophyWla and .eliDolile fiber 
conoentrellonl do 001 u.catcd z f/a:: 
odJerwi ... lIiMupplied. poeiLift1ll1lMllrl. fuD 
flQlrieca rap(ralora IIU&t be uaed. 
DI'pGlllble n:epirelora CIt dual muka lira not 
permllllld 10 be uaed farubataa. ttemolile. 
.nthophylllle ~ actlnolile wodL. For 
effadi~ prol«.l1aa. rapiratan IIIUl ftl )'OUr 
flCe and be-' lAucfy. Your _p&a,.r Ie 
required 10 c»oducl fil lata ... hca )'041 .... 

flrel ueJptd • rapiralOl aad every • IDOQtba 
lhet-Mflcr. Rapirv I0I'l ahuuJd not bot 
Ioc»encd or rellloYed ia MCWk 1i1~lIo". 
... bent lhelt uae II require«. 

B. Prutactlvo CIoIhinl: 104l are ~uJred to 
__ r ptOlllc:tn'" dothl"l .. wotk .,... where 
ubAlu.. lrenwU ... IAtbo,nyllll .. and 
acrinolile IIbItt cone.ntraliaaa uc.cd lhe 
penalIIible upcMllrllimil (PEL) of 0-2 floc to 
pNYcnl omluain.lllon 01 1M akin. Where 
pro\eCllw cluthiAa .. requind. fOUl' _pIoyw 
1IIU11 pnMde )·au ... Ub cMlAaan-l .. 
Unw... 'loti lire ~ CIQ .Iup .ebnloa. 
~ ..... lbophyIUI .. aad .c:tlAolll. 
.-N.I or ~i,1on ~ fOUl' easployw 
-' • ..., prcMd. • u.".. raxD and 
tepel'Il.lockan lot fOUl' .m:.( doUJa and 
o)cu'lJlilWlad worlt do","- U\'ou are 
... onu", on • ...,. ubalOl. Inmoille. 
aalhnphyUila.IIDd actlnoUl. re.cno .... or 
dcmoIItioa projecl. and when ille reuible \0 
do to. YOW'. nnployer IIIUIII prov\:ie • de .. 
rOOG. .bu ........ IIod decoatlt'ri .... ioa .
conl~ 10 11M woriI an&. WI.. 1ee,,1ac !be ___ )011 IIIu.l ..-.ow I 

coal"aa!Galad dotiWIc bftore ~ 10 
the oboww. U the .00-1& DOC "~lto 
&be ~ .,..... )'OCI muel VIO&Wa r-r 
dothinti b.f .... procndJ.J>c 10 dI.uop the 
~ &Ad aJwJwer. To ~l ~ nbcn 
Ia coalalD .... Lr:d chane- rooau aM abo ...... 
\.4 va your rnpino lor on unl U )'0<1 Iur.,.. u.. 
tho_ and enter the clo ... ~ 

r--- 11:21l..1&. App. • ti 
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CONSTAucnONSTANDAADS 

IV" Dupo..al Proc:.d ...... aM a--..p 
II.. w ••• " thA •• ,.. .-..lad by ~ 

whAn .ab..'oa., II'wn>OIIIa.. llA!AopbyUUa. &Ad 
.cwwlila i. pAMnl include: 

1. Emply .. be.loa., 1ramoIJta, aDthophyWI .. 
and acLl.a.oli Le ah.i PPUla COG Leinen. 

1. Proc:.&a w •• "" .uda .. CUII1np. 
IJ1mIni.naa. M n j.cr ana I«iala. 

1. ~ wute lroaI .weepiac 01 
vac;uWDina-

.. Albuao. ftraproollq OIIneul.dq 
_ Leri&llhal II nlDOv.cf from buiIcUg ... 

L A.abe.ao.-cooLeWn, buildina producll 
_y.cf dl&rina tM&ildlni reoovalion M 
d.mohliocL. 

L CoolamiAated dLapouw. protaclive 
clothin&. 

B. Empty ahipplna bap cu be nlueoed 
I&Ddow uhAuaf bo«U and packed iDlo airtiaht 
conllliAul rOl diapoaal. Empty ahIppiAa 
dn&.au are di1IicuJt 10 cle&A aDd IhouJd be 
M&Jed.. 

C. VaculUllloP 01 diapoMbil paper IUten 
aboWd not be cl.aned. bc.It abould be liltayed 
wiLla • floe WI" milt ADd pUad 11110 I 
labeled w .... COClWMr. 

0. ProcMa wUla and bouNb.plnc wl.tl 
aboWd be wetted wiLla walel M a aaixtura ol 
w.t.,. aDd aunacll4l pnc.to pvk"h\l III 
cU.poMb1e COClllinal'L 

E. Aabeetoe-coAlliAlna l1li t.erial tluttl. 
Naaoved from buildinp lDUl be diapGlMld ol 
III Ia.k·liaht e.aw thidt plude baRl- pIa.lie· 
"lined c:ardboatd conlliuen, or pJutW:·Uocd 
m.l.,) contaiData.. TheM 101 ...... which are 
Naaov.d whila w.1. Ihould be ... Ied ill 
cooLaiDen berore they dry OIIt 10 aaiDim.IZII 
1M tela ... of .. butOl. trwmol1tc. 
uthopbyUIta. and act1Aoli .. ftbcta duriq 
haAdlJna. 
V. AccHc to lDIoraaaliOD 

~ Eac:b y ..... your employ., II req"in:d 10 
Inr_ yOll oC the ialoraaation contuilled III 
thll ... odwd and appendices for uLnao.. lIS 
.dd1Uon. your employ ... muaf iAalluct yOll III 
the proper work practicn r~ baAdlina 
ubHla.<:ODl.illinf ftUlh.rial&. and lhe 
c:umtd lAM of proLecUVI aquipcM41. 

B. Your employ.,. II requUwd 10 deleraUM 
whether )'01& .N b.ina IxpoMd 10 ...abctloa. 
You or your NpraMOlat(vl " .. Ih. ri¥ht 10 
obeerve ItIlploy .. 1M'1W'I1DIfI1.I ADd tea 
raconf the ruWlI obt&iaed. yOW' .lIlployer I. 
raqlllrad to Wonn YOII or your IllpotlU'f. IIDd. 
If yOli .N upoMd .bov. the penniNiblll 
Uall. be 01 ahlla required 10 Inlorna YOll or 
the ICtloG& Ib.t ..... beint I"ln hI reduce 
your upo.un 10 within the penui .. lbll UaalL 

C. Your employ.,. II requUwd 10 keep 
rwc::ord. or your Illpoaw'ft and aa.d1ca1 
UAminat.104L Tha .. IllpDIlU'f nconia mlUI 
be kap« rOl II 1e •• 1 thirty (301 y.an.. Medical 
recorda mlUl be k'pl r~ lhe period 0( your 
amploy_1 plv.a thirty 13;01 y.an.. 

0. Yow IIJDployer II requlrad 10 nleUi 
your IXpcMUll .ad m.edica1 nconia 10 yoIII' 
pbyaician AI' de.ipaled rapRNf\lali". IlPC'4 
yOIII' wril WI raq u.nl. 

ApsMadl& I .. § lUI'1 Udkal 
Burt.w......c. C~ Cor ~ 
~Ia.. ~rWLa. aad Act!poIjl' 
N--M e..w.wy 
L R.ou Le 0( EAIry 

lnhalaUOQ inculioa. 

LL ToucolOO' 

Clinic.el.videnoe 01 ~a .d.,.... e«ec:a. 
uaoa.led with .... po-. 10 uOalOl. 
ltelDolil .. anlhopbylU'" and acUAolila. II 
preHnl in th. (0I'IIl 0( NVu.! weU-c.cnducted 
,pld.mioIOilcal ""diM 01 ooaapatJoa.aLIy 
upoNd wOtUn. ramiJy coaLlcLl 01 W'Olbta. 
.nd penon. IiYiq Mal' IIb .. loa. 1nmoUta. 
anlhopnyUl ... aod ac:dDoIlI. aW-.""" 
IIudI .. have abowa. d.a8Aj" ueodaliGa 
berwHA upoa&lft 10 aebM4O";ar-Uaa. 
IInlboplayWt .. &Ad eal_lIa .:Dd _ 
Inaeu.ed incideGce 0I11ADC ~. p&euraJ 
and peritoneal 'DMO'ballOCll&, ~t.eaUAa1 
CIIDCU. and ulMal,*, The Ia,,« II a 
dWobllq fibrollc: Iwc dl..... that Ia callHd 
only by expo.1U'f 10 .. balOa. Rxpoewlla 
.. ~o .. tremoU ... aDthopbyW ... ud 
aClinolila ba. al.o bMo aaaoa.lId willa ao 
iOCl'lllMd incldaoca ol aopha.al. IUdDeY. 
IMtynaaal. phatynacal. aod ~ cavlay 
ClACeI'L AI wiLla other IuaoWD c:hrDAic 
OCCIIpaUonal dIaeua. cIiMaM aaaoa.tad 
with .1b..10I. tramoUlli. aolhoplayW ... ADd 
ectinoU .. JCGCra1IyappMl'l about 210 )'MIt 
rolluwlna the r.,.. oc:cwnoca 01 axpoeIn: 
Then .,. DO IuaoWll acute .aida uaodatad 
with axposun to ubeaao.. ~ 
anlhopbyllll .. and act1AolU&. 

EpldellliolQRica.l Illidla 1Dd1cata tlut t the 
riak or 1II1II CIDCef' IUIIoOGI upoMd woritan 
who IIDOkI oprwttaa Ia .,...dy iAcreaMd 
0\"" the ri.k of 1Il0l c:&aCII' &IlIOOI QOQ

IX~ emokan or upoNd noa.m.ok_ 
TheM .t\ldl ... uaut thaI C81MtIoa oC 
UDOltina wiD reduc:a abe rtaIt olllllll ClAar 
ror a penoa IXpDMCl to uba&oa. lrwIIIoll .... 
uthophylU ... and &dIAo11w bI&l wiU no( 

reJuca Ula the _lnal 01 ria1t .. that 
lXi.llDa rOl an npoMd workat who hi. 
01\"" amolr.td.. 

UL SipJ &Ad Spaptoaaa 01 E&~ted 
DiaH .. 

Tha .iane aod I)'1Dptoma olllllll QACIIt or 
.lIlI'Oinl .. bna1 c:ancar WWoed by I~ 
10 "WnW&. It'IGMIIit .. aDthophyWta. lOAd 
..clinolilc are not 1IIIlqua. IIX.CIIpC lbl It chest 
X·ray or aD axpoMd patlaal with Iuaa c:.uw::u 
may abow plwtal plaques. p&awa1 
CIIlcirlCltioa. or pt.waI flbtoel&. SYIDPI
ch&lKll~1c olll*Otb.lI.ocaa IAc:tudI 
IhortNou of tn.th. paiD III tbe walla ol the 
cba.t. lot .bdunUAa.I ~ t.cc.olhaUoca hu 
• milch loqu lal.ocy period c:ocap.nd wiLla 
IUD; ClllCllr (40 y .. n VWlIU 1~ yHnJ. 
and aw.ocbaU_ Ia lbenoron __ 1 ..... 1110 
bo Cuund --a work ... wbo w .... nr.. 
.... poMd 10 ubestoc at aD Mti), ... 
).UtOlbaUOCDI Ia alw.y. ralll 

AWe.1oIi1 Ia pv.imoaaly IibrcMU caUMd by 
lhe accwnuJalloA of .. halO. libaw ill 1M 
IWI", SymPloma lDcluda ah.ormeu 0Ibc..th. 
CDUIIhina. r.tiaua. and vape r..uoaa of 
.icJwna. Wh.a the ftbro.i. WonMaa, 

ahonnau oC b,.. .. lh 0ClCW'I ..,_ al reeL Tha 
di.aano'" 0( aabn&0&4a II hued _ a ~ 

"r u~ 10 ubnlOe. llw .,........ 01 
charactarialia radIo~c chana-. end
~lOtJ c:nclJ .. (Rleal. aACi oth« cJiak:a1 
r .. l"," 0( (ibroaLq 1-. diM--.. JltwraJ 
pt.q ..... nd ~ .,.. obeanted WI X
ray. ",Un ~ the eerly .t.aaa 01 the 
dl __ /ul.ulo.!. ia 01,,-. ~v. 
da.;.u evan ia u.. .b.cnc:e 01 ooaUQI..d 
~ &I~ Ih1a .p~ &0 be a hI,bly 
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indi .. iduatu.d cl\Arloclerutic. Ia MV..,... ~ 
d..lh ..... )' t.. c.euwd by .... pinIOl)' AI' 

c.ordJ"c f ... UI"I. 

IV. Surv.iJlanc.a .nd Prav.nlty. 
CoIuldeta uoa. 

AI 1IGI.cI .bon. upotlU'f to •• be.loa, 
ttam.oliLe. uthopbyllic.e. and ICllnolil. haa 
becA UDk.ed 10 .. n incroaMel ri" oil"", 
CIIACM. maaotlaalioma. ... Il'aiaIHUn.d 
c:aAC.lr. &Ad ubaalOlU --. oc.o£paUoGaUy 
upoMd worUra. Adequall Ia"Haina ..... 
to del-'n.i aD employ .. •• poLeatial ror 
davaloptaa MriOlll c:broak d1MaMa. web .. 
• CIIGCU. froaa upoalU'f 10 ubatOl. 
trwmoli ... lIOahopbylUtc. and i6C1inoIi .. do nut 
pre .. a"y cxill. Iluwever. IOmII tHte. 
p&ltia&Wriy chesl X-raYI and puIJDorwry 
ru.ncdoa teate. 1liiy iAdic.a .. thel ao employ .. 
haa t-A OY~ 10 ubntoa. kcowlila. 
antbopbyllil .. ud adlDoIita. iAc:ruaiAc,JUa M 

bar riak ol davaJupilll upoaun ..&al.cl 
chrocaic dJ.Ma .... JI i. iaapanaol rOl lbe 
pbylicl&a to bcc:oma lamiUar willa the 
opc:nliot COAdMIoa. 10 whicla occapalion...J 
IXpDWN III ubea&0I. lI'aIDOIt .... 
laahopbyUl .... &Ad ..ctJaoI1 .. Ia likaIy 10 OOCW'. 

nul II poutJcW.arly Impottaotlo avaluaWlc 
m.edIcaJ and work blatoriea aACilll ~lq 
phy.kIIlu .. rnlaali.on&. Wbea aD actIVI 
'/Ilploy .. hat bMo id.aGUr~ .. bMvlq beea 
OVll'Upoaad to ubcaloa. trwaaoUte. 
uahophyWI .. &Ad aaiDolit .. 1Dllaut'H taken 
by the employ« to .Umlna .. or miliaa" 
Curthat upotUte ahoWd &lao lower lba riak of 
aeriuua Jona-tana CODICqUCQCU. " 

1lw IDIPIoyet iI requintd 10 illadll," I 
IIIoIdicI&I .wniUwlca proarua fM aU 
acnplo)"_ who _ or wiU be axpoMd to 
uhcsloa.lrwtaulila., anlbopbyllila. and " 
ItCluoulil. III AI' Ilba~1I th. .aioa level (Cl. 1 
fiber s- cubic CZ1Ili.aMler ol Mir) rur 3D or 
IrMIn: chafa pet )"0=111' MAd rOl aU empluyeea 
woo llta ... ianed 10 _at II lII1IilllV ... preNUN 
reapindM. All e~ticxl. and procedUI"H 
mu ... 1.: parlOl"llk:d by ~ undorr lbe 
IUf'CfYIaioa oC. liaaMd phr.&dao. at I 
n:~h": lira.e u4 pl"ca., aad .1 DO COlt to 
lbe ..mployee.. . 
AI~ btoad L..ulwle la pYan 10 tIM: 

pbyaiciaa in Ptlllcritina .pccifie tHllla be 
illd&&&Jt.d III the ~luJ .1UV.ilJuc. pfVll'U'. 
OSHA require. ~Il ol lbe rollowinc 
cl~Ia iD 1M lUIIlU. ullrnit1alioa: 

(il MaJlcallllW ",o.Ir. hlalon .. with apcd&I 
lIIIpb.aia dlIaClad 10 1pIpt0fU 01 the 
no .. plnetory .yalllm. c:a.diovaacu.Lu 1)''''111. 
.. ad dlpativa ltaCl. \ 

I") Com,PIetlo4 ol tlM rapinlDrY dl ..... 
qlM1lUUGD8irw c:.on1win~ III Appeadix 0. 

(iiil A pby~ic...J elUUamlioa inc1udini a 
chua roenlpnotraGI ani pullAooaty Cun.ctioa 
laIll""l iDcludea 1GI •• ,"meo1 oC tIw 
.mplo)· .. •• Con:.rd vilal .-paoly (FVC) ADd 
run:.ad upltatory volwaf al oaa ~ . 
(f'EV.~ 

I i v I Azly lI&boI.aory 01' 0 thet lat thaI lhc 
~ pbyaidaA da-.. by .-nd 
-ucaJ pncti.ca 10 be I ... c .... uy. 

Tha _pIoyer II raqllind 10 maU th.a 
~bed I .... ..,.u.bt..r .... I &I1IW&lly 10 
tho.. ..npl01'- conred;_ olt.ra \hall 
.pooall.d it noc:oaun.eod.t< by u.. ~ 
phy.iciaA: and ..poa lac'aLIu \IoQ 01 
1IJII.,loy ... tGl. 

(---1~ Api I ... f) 
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1M cmploy-r I. ~ulred 10 provide 11M 
phy.ic;.eo with the lollawint inionn.alloa: A 
c.opy of thl •• Iand.rd .nd .ppc:ndic;ea: e 
de.cnpllon 01 the anploYH'. dUll" ... th~ 
,..Iel. 10 .. baloe exp<NUA; th.e ..nploy"' , 
rep"Mnlellve level oC expoeUN 10 eebeeto.. 
1ranlQ1I1 .. aDthophyllile. and actlI\OUI~ a 
d .. cripUon oC any penonaJ prolectlve Mel 
"epiralory equlp41lanluMd; and lnIonnaUoa 
froeD prnloue medialeu.aiutklne of the 
allC'Cted amploy" \hal Ie aol oth.twtN 
..,.U.ble to the phyelclan. M.Iti", \hie 
InCOl'I08l1on availebl. 10 the ptry.ldAn wiJJ 
.id In the nahMCkxl oC the _plo"..·. health 
In ... t.Uoa 10 ... Iped duU .. and filMM 10 
_ar penonaI protactin equipcnan&. II 
requind. 

The naploy_ II required 10 obtaia a 
wrinG oplnloR Crom the elWn.lnlna phyaldu 
conlelnlnc lJM rnWle 01 the m.dk:al 
eJLUDiAaUoa: the pbytldan'. opb'loa .. 10 
wta.tbw the ~ baa an, cSat.d8d 
IMdic:al cond1Uooa abat would P'- the 
• lIIployM at ulnaMNd'r1M 01 u~ 
rw1ated ciIMuc aD1 rwcoa~ 
IUnJlatklna 011 the _p&o,.e or 011 the .. 01 
pe..-.I pI'O&ec:Uw. equipment ud • 
.leLaDaat tba& the employM baa '-
Inl.-.d by tIM plaJek:lau 01 tba r..wtl 01 

1M m.dlc&l n.ami.o..llUoa and 01 aD, JDed1cal 
condllJana ,..Ial.d 10 e.b.e.loa. bwmoUle. 
,nlhopbylllte. and .ct1nollle expo.ure thai 
requira hartbu upl.nalJoa or treallDcnl. Thia 
wriUea oplnloa mllel no( l'WYeal.,.afic: 
RndJnp or dlqnoMe IIoIII'alalad 10 expoAn 

10 .. bHloc. tremoUtc. aDlbopbyWtc. aDd 
ac:UnoUtc. aDd • ClOpy or abe opInIoa .uet be 
prorid.d 10 the alf.a.d ~ 

.,; 

...... ~. Sf I ......... '--e 
• u " " 

a.c. 
UX-IOG B.-d pnKecUoa. 
lln&.lOl HcartDa ~ 
In&.l02 I:r'8 eod t_ ~ 
ltx..lU ~ JII'III&aCUoa. 

IIZ&.H V~ 
1'1&.IU BaapC"""", ~ 

lnI.lN W-" bela. WaliDeI, aDd ~ 
JvdI. 

.... 101 W-" 1M&&. 
1 .... 0. WortdDc 0ftI' or DaM' wa&.r • 

REFERENCE ALE 

l.IX.laT 0eItGtt Iooe &II'PI1cw bM 10 uu. IGlI
p&I1.. 

Ilt%C.1M H~ ~ 

(a' ~oJeu work1nc lD a.rua 
wbent there Ia a sx-1ble clao.cw of 
head lDJun from lm.ped.. or ham fall
Inc or nytn. objecta. or from dec:U1cal 
ahoclt and buma. aha1l be pro&.octed b, 
pr-ot.ecUve hdmeu.. 

(b) BelmeCa lor the protecdoQ 01 
eaq)Jo,... acatnA b:Dpe.ct and pc:oetn,. 
UCla at l~ a.od flYtDc obJect.t ah&ll 
IDeet th. ~ contained In 
.AmericaD Natloaal 8taDd&rda lmtI
t.ute. ZA.l-1HI. 8&fCU Requ1rcmaWl 
lor IDdu..trtal BeAd ProtecUoa. 

(c) Belmet.a for the bead proCec:Uoa 
of emplor- expoeed to h1cb. voltace 
elect.rical ahoc:It &Dd burna ahall IDeet 
the apecUk:attona contaJDed la Ameri
C&Q NaUooaI m.aderdl lDIUtuc.. 
ZlU-lnl. 

. "1tILltl B.rt.c ,",,1dM&. 

(al WberwGr It ta DOt teUfbJ.e to 
ndQce &.be DOtM lnela or dQr&Uoa of 
~ to thoM aped.f1ed In Table 
D-20 Pwmleefble N~ h:poaIr-. tu. 

(a-.. 1t:211...A, ~ p. db: I] 
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TOXIC SUBSTANCES 

,,1110.1001 ASSESTOa, TREMOUn. 
ANntOPHYWTE. AHa ACTINOUTE. 
ISec. 1910.1001 revised by 51 fR 22133. 
I une 20. 19861 

(al SCoJpe and application. (1) Thi. 
.e':lion appliu 10 .11 occupillional 
e"pl).u:,~.s 10 libel 1011. t~molile. 
inLhl)ph,lIile. and aclinolill!. in all 
indu.slri~. cove~d by Ihe Occupiliollill 
$.JrelY IIlld He.dlh Act. except n. 
PI1JVl~.1l in parltgraph (a)(2) or Ihi. 
&ccliun. 

I:!) Thi. sectiun doe, not Ipply to 
con"ruclion work II defmed in Z9 CI-'R 
1!110.1:!(b).IEAposure to L,be.tO" 
Iremolile. anlhophyllite. and aClinolite 
in conslruction work ia covered by 29 
CfRl:l26.58.]" 

(ll) De/inili,,1U. "Action I~vel" meln, 
an lirborne concentratioD or •• be.to .. 
Ire mil lite. Intbophylli"" .ctinolite. or I 
combination or Ihe.e mine ... l .. or 0.1 
fib.:r per cubic centimeter (C/ct:) or air 
~lcul4led I' In eiaht (8)-bour lime
weighted Iverlse. 

"A.b..to." include. cIuy.ottle. 
Im..,.ile. ciocidoJite. tremolite a.be.tO&, 
anthophyllite ube.to .. Ictinolite 
a.ltesr.., .. ud Iny or these mineral. that 
h"v .. been chemically treated and/or 
altered. 

"Auiatlnt Secretuy" mean. lhe 
AlaiSlant Seaetary of Labor ror 
Occupational Sarety and Healtb. U.s. 
Depanment or Labor. or d"aipee. . 

"Autborized penon" means .ny 
penon .uthorized by the employer and 
requLrwd by work dull" to be present in 
regulated Ire I .. 
"D~tor" meana the Director or the 

N~tionallDatitute ror Occupational 
s..rety Ind Hellth. us. Departmenf oC 
Health and Human Service .. or 
d~isnee. 

"Employee aicpcnure" meeaa thai 
exposure to airborn. ubeato .. lremoUte. 
anthophyllite. ICUnoUtl. or a 
combination or thaM mine ... 11 that 
would occ:ur il tb4I employ .. were DOt 
u.Jng re.pJratory protective equipmenL 

"FI!ler" lMalll • pu11adala rorm or 
ubnto .. lremolit •• anthophyUite. or 
IIctinolite. 5 miaom.t .... or lonaer. with 
I lenath-tCHti.meter ratio of It Ie ... 3 to 
1. 

"Hiah-efficiency particulate lir 
lHEPA) filter" melna I filtlr caplbl. or 
trappiOll and relainina I' Ie ••• 8\).81 

percent of 0.3 micronlftter diameter 
muno-dt.pefM pMticJ ... 

··R"~u:illed area" means an Itrea 
e&labli.h~d by the employer 10 
demlrcale .reu where sirborne 
conc~nlralia>ne or ashe.IO" IrImolile. 
an1hophyllite. IClinolite. or a 
clJmbin:uion DC the .. minenAl, exceed. 
or c.J!\ ~a'<lnillbly be eX;>ected 10 
e.,;ceed. Ihe permissibl.npo.uN lil:l:t. 

·1'n:r.lolile, anlhoph~Ui'e. or 
aClinolite" meane the non-I.be.to. (a>nn 
DC these minA,.I .. Ind any or th •• e 
mlnenAl" thet have been chemically 
treilted and/or altered. 

(c) Permusibltl exposUIW limit (PEL). 
The employer .haUl enaure that DO 

employee" exposed to ID lirborn. 
concentration of l.b •• tO&, InImolile. 
anthophyllite. Ictinolit .. or I 
combination or the .. miDera" In .'(CeM 
or Q.Z fiber per cubic centimeter of eir a. 
an eidht (8)-hour time-weiahted a".rlge 
(lWA) a. determined by the method 
prescribed iD Appendix A of tbi. 
section. or.by u equivalant method 

(d) E:.'tfX»UIW monitoring.-(1) 
C~eroJ. (i) Determination. of employee 
expo.ure shall be mad. bam braathinal 
zone air aample. that are representative 
of the &-bour TWA. or each .mployee. 

(ii) Repraantative &-bourTWA 
employee L'<POS.un thaD be detttnnined 
on the basi. or ODe or more MlDples 
representina CuD-1hift expo.urel Cor 
each shin r~ each employ .. ill .ach Job 
cllaaiflcatloa ID each work area. 

(2) Initial mGDiltJrins. (I) Each 
employer who bas I workplace or work 
operatioa covand by thia .taadard. 
except u provided ror ill parappha 
(d)(2)(ii) Ind (d)(%J(Iii) of thia NCtion. 
.haU perform initi&l monitorial of 
emploY .. 1 who ..... or lilly rauonably 
be expected to be .xpoaed to Ilrborne 
concentratloaa at or above the actIoD 
l .. vel. 

(ii) Where the amployu baa 
monitored aftar December zo. 1885. ud 
the lDOoitorina .. 1ialies aU oaher 
requiremeatl of thia MCtlon, tha 
empl..,yer may rely on .uch ..mer 
monitoring reaultl to .. t1afy tha 
requi.remenla or pa.rqrapb (d)(Z)(I) of 
thia MCtloa. 

(iii) Where the employ.r bas railed 
upoo objectJva ct.ta tbat damonatrat .. 
that I.bntoe. truIOlita. uthopbyWt .. 

.• f:tlnolite. or • comblDadOD 01 t.bae 
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minuale i. not capable oC heine 
h!leaud Ln .irborn. concentrationl If or 
above the action level under the 
upected condirion. or procauins. I.LM, 

or bandlins. then no Initial monilorina t. 
reqWred. 

(3) Munilon"ng /~u.ncy (".n'odic 
monitoring) and pallenu. After tu 
initial det.mUnltionl required by 
FGralttaph (dJ(2J(i) of W •• ecli"n. 
•• mpll" Ih.n be ol.uc.:Ja frequlncy Ind 
patt .. rn I. to ... pre.ene with re ... onllble 
ICCunacy the level. or expoaure of lbe 
employeeL 1D no cau IlhaU .~mpJiaa be 
lit inlervale are.ter th.n .ix mOlll1u for 
employee. who .. IXpo.un:a may 
.... .. .on.bly be Cornaen to exceed the 
.cU"n leveL 

H) ChOll,a in momWrUw fl'ef/u.ncy. 
U .ither the initial or the periodic 
moDitorina reqwred by PIlraaraplu (d)(Z) 
and (dJ(3) oC thia MCtion .tatistia.Dy 
Lndicatea thait amployee expo.urea AnI 

below the Iction leveL the employer 
m.y discoct1nua the lUonitorina ror 
thoM employ ... WhOM 8lI.pOaurei Ire 
replU4Ultad by .uch manito""" 

(5) Additional monitoring. 
Norwichaeaadina tbe provieiOlUl or 
parqrapha (d)(2)(ii) ADd (d)(4) or thit 
MClioa. the employer ahall iDatitute the 
expoaure maDitoriq required under ' 
parqrlpha (d)(2)(i) and td)(3) or thia 
NClion wbenavar tbere baa beea a 
chanp in the productian. pt'OCIII. 
conllOl equipmeot, panoanal or work 
ptIIctic:ea IbMt lilly re.wt ill DeW or 
Idditioaal axpoaures abovetbe actloa 
lavel or when the amployer baa any 
relllOQ to auapact thlt a c:baDaa DUly 
raWt 1D new or additioDMl expoawu 
above abe ICtioca lavel. 

(6) Method o/lIJOIIitorina. (I) AU 
aamplaa taluua to MtiaCy the manitorina 
raquiremeata 01 paraarapb (d) ahall be 
peraoaal aamplaa col1ac:tad ColIowiq the. 
proc:eduru .pedfiod Ia AppaadilL A. 

(U) All aampl .. t.akao to ... t1afy the 
maDitoriDa r.quinmanla of puaaraph 
(d) aball be evaluated uiaa the OSHA. 
Relerac:e Method (ORld) .pec:ilIed ID 
Appaad1x A. of thia IIdioa. or ... 
eqwva1eDt CIOUIlllDa .. thod. 

(lU)U lUI eqwvalaat m.thod to the 
ORM it UMd. the amployar sbaUlOIUI'I 
that tha method DIM" the roUowtac 
aitaria: 

(a.c.. lI1G.l001(d}(I)(Ii}) 
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IA)ltcplicale expo. UTe dlOla uted to 
ntabli.h equivalency are coUected in 
.ide-by·.ide field and laboratOl}' 
companIOn&; and 

(8) The compariaoQ Indicatel that 9($ 

oC the aamplel collecled in the range Q.5 
10 z..o tiMel the penniuible limit have an 
accunacy raoge oC pllLl or miDUI 2S 
percent oC the ORM relu1tl with. 95" 
confidence level u demonatrated by a 
It.&ttittically valid protocol; and 

(C) The equivalent method il 
documented and the relulta oC lb. 
compariaou t .. tina are maiotained. 

(iv) To .. ~Cy the monitorina 
requirerneata oC paragraph (d) or th.il 
If!ctioa. cmployen mUit uae the raulta 
o( monitorinj analYlil performed by 
laboratori •• which have ioJtituted 
qUAlity Uluraoce proarama that includ. 
the elemanta u preacribed in Appendix 
A-

(1) EmpJoy~ notification 0/ 
moniloring result,. (i) The employer 
ahalL "ithin 15 womna daYI lifter tu 
receipt of tha relulta of uy mODtorill8 
performed Wldcr the staDdard. notify the 
Ilffa:cted emplOyeel oC the .. relulta in 
writina either individulIUy or by 
postina of rnulta in aD appropriate 
locatiOD that it accellible to aIfeclbd 
employeeL 

(iiI The written notificatioD requited 
by pIlraSBph (d)(11(il of Ih.ia lNICfiOD 
lbaU contain the corrective 
action beiDa takeD by the employer to 
reduca employee .xpoaww to or below 
the PEL. wbtuever moDitorins raulta 
1odicah:d lbat the PFJ. bad been 
e1Ceeded. 

(e) JU,ulatlld AtII(U.-{1) 
&llJbJi:JurwJL The elDployer ahall 
Htabliah rqulated are" wherever 
aitborne concentratiODI of albeltoa. 
tremolUe. uthophylUte. actinolit .. or a 
combiDadon of the .. minerala Ilte 10 
.XCII .. of the pennialible exPOlute limit 
prescribed In parasraph (c) or th.ia 
aectioa. . 

(2) IMmorcatioll. Regulated areal 
lhall be del1UU'C&ted froID the rell of the 
workplace in any maMer that miDimiul 
the nwnber o( penona who wiU he 
expoaed to ubeltol. tremolite. 
anthophyWlr. or actinolite. 

(31 A~ ... Ac:cnl to regulatlMi areu 
Ihall be limilad to authorized penODa or 
to penoDa authorized by the Act or 
regullltlooa iaaued punuaDt therelo. 

(4) Pro~i:Jlon o{ TfJ$pirotor.. Each 
penon enlering Ii regWllled liTea ~hllU be 
lupplied with and required to UN a 
reepirlltor, lelected in ICCOrdaDca with 
paragraph (g)(2) of thil .. cUon. 

(5) Prohibited acliviLi~s. The omployer 
.hall enlure that emploY .. 1 do Dot ellt. 
drink.. Imoke. chew tobacco or Sum. or 
apply cOlme-lice in the regullltad Ilteaa. 

(f) Methods 01 complionca.-{1) 
EngintHtrli'll control" and work 
proC:lic:u (i) The employer ahMU 
inltitute engineerina CODtroia and work 
practices to reduce Il1ld maiotain 
employee npolu.re to or below th8 
exposute limit preacribed in para ..... pb 
(c) DC th.il section. eJL.CCpt to the extent 
th<lt .uch controla are not (ealibl .. 

(iiI Wherever the C"lible engi.oeeriaa 
cor.troll and work practicel that CaD be 
lnatituted are DOt lulfadaot to reduca 
employee expoaww to or below the 
permillibl. expoaww limit pnlCribed in 
paragraph (c) of thia aectioa. the 
empluyer Iban UN them to reduce 
employee exposww to the lownt level. 
achievabla by tha .. controla and ahall 
lupplemeDt them by th8 I&N of 
"'piratory protectioa th8t compU .. 
witb the requiremeDta of patall'llph (,) 
oC thil &eetioo. 

(iii) For the (oUowlDa opentiooa. 
wherevar fealible engineering cootrola 
and work practicea that CAD be 
tnltituted IIJ1I not lufIlc:ieat to reduce the 
employee exPOIWW to or below the 
pe.-miasil.Jle upoaura limit preac:ribed in 
JHlta(V8ph (e) oC thil aection. the 
employer Ih .. 11 use them to reduca 
emploYH exPUlu.re to or below Q.5 fiber 
pet cubic: celltimet.r of air (oaoao friabt
hour lime-weighted avenaie) and IIu.U 
lupplemenl them by th8 I&N of any 
cumbinatiCln of relpiratory protection 
thllt compliea with the reql&itementl of 
paragraph raj o( thil aectioa. work 
practices lIad Ceauble eoaiDet:rina 
controll that wiU reduce employ.e 
a"poaute to or below lbe penniulbla 
e~polute Umit preacribed 10 peraBJ1lph 
(c;) of thil .ection: Coupli:18 cutoff in 
priDI3ry a,beltoe cemut pipe 

. mltnuClicturing: aaodinslD prioury aD&! 
lecondary albeltoa cement IhNt 
maouCOIcturing: grindlna In primary and 
ICcondary friction product 
manufaClurift¥; caniiDllud Ipinnlq in 
dry textile proceaael: aod p10dinslllld 
IlInding in primary plllilice 
manulactwina. 

REFERENCE FILE 

(iv) Local e~ault ventiiatioD. Local 
exhau.1 \"enlilation and dUit coiJcctiun 
'Yllcm. Ihlill be designed. con£tructN. 
inltaUed. and mllintained In acconhmc;e 
with aood practice I lUch litho .. found 
in tha Americlln NMtiulUII Standard 
fundamentall Go\'erruna the DClign Mnd 
Operlition ofLoul ElLhalLlt SYilem .. 
ANSI ZU-197Q. 

(Ir) Partlcuh&r tooll. All hand-<lperatlld 
and poweMpetated tool. whieb would 
produce or releale fibe,.. of Ubelto .. 
tremolite. anthophyllite. IIctinolite. or II 
coalb~Uoa of th ... miDerata 10 .. to 
c.'tpolC employeel to levela in axula 01 
the upoau.re limit preac:ribed iD 
paragrapb (c:1 or thie aection. Iw:.h Ill. 
but putlimiLed to. .. w .. 1COl'I .... 
abrali\'e whecla,.nd dri1la. ihaU be 
provided with local axha.t ventiLatil)ft 
IYltema wWeb comply with patqrapb 
(O(11(iv) of thia aectioa. 

(vi) Wet methodL luolar aa 
practicabl .. albeatoa. tremolite. 
uthophyllit .. or ect1DoUla aball be 
bllDc1led. miud. applied. removed. cut. 
1COred. or otherwi .. worked Ia • wet 
ltate luffic:ienllo PNvut the emiMioa 
of airbome IibetllO .. to UpoN 
employ .. a to levela in exceaa 01 th8 
expoaure limit praecribed In panteraph 
(c) of thia IeCtioa. waIeaa the UNfw.a... 
o( the prod~ would be djmlDilbed 
tbaraby. 

(viiI Material. COIltaiaiaa ubaloa. 
tremolia.. aotbophyW ... or actlAolUe 
ltu&ll not be appl1ed by lpn, IUthoda. 

(viOl Pu1Iad.u praducta add 
oparatiODI. No .. bealoa cemant. 1DOI1&tr. 
coaUna. ifOut. plular. or aimllar 
IDlIWrial cODtlininlasbatoa. nmoUt .. 
ClDtbophylUa.. or actiAolite aha1l be 
removed from hap. c:artoaa. or oth8r 
caollliDera In which they are ahipped. 
without beiDa .ither wened. or eDCloaeaJ. 
or vutilated 10 a. to prevent effectiva:ly 
the rei .... ofalrboru fibers at 
albeato .. lremolU .. utbopbyWt .. 
acllnolite. or • combiaadoa 01 the .. 
IIIUlefllw 10 aa to expoM employea to 
l"vllla In axa .. of tha limit prncribec1ln 
paragrapb (cl or thia .. cdon. 

(Ix) CoD\p-,. ... d air. CompntSMd air 
lbaU DOt be uaed to NmoV. aabttltoa. 
tremolit .. anthophyllite. or actlnoU:. or 
materiala coatawas aabe.to .. tremolu .. 
anthophyllit .. or actinolite. unIese the 
comprelaed air il ued in COIIjUD.diOD 
.ith a ventilatloD IYltem duiped to 
c:aph&re the d~l cloud created by the 
COlJU)l'Haed air. 

(Sec. "'0.1001(1)(1)(111)) 
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TOXIC SUBSTANCES 

121 ClJflIplionl'c pmo:nr./, IiI Where Ihe 
FE!. i. ul;eed,:d. Ihe ernpll.lyer .hall 
e:sldLIi.h .nd implement d ""rillen 
pro:r:un l:l redl>ce empl ... yee CXpUSI!N: 10 
(;. bdnw Ihe limil by mean. o( 
engincerin& dnJ wurk prlclice conl~ol. 
cia re4uired by plrolgrllph 10(11 or thiS 
lectiGo. lind by the ule oC respiralury 
proteclion where required or FCnni!led 
under thu leCIlOo. 

(Ii) Sud, prugrclms .half bt! re ... iewed 
and updalec! a, nr.::esla~' 10 r-=fio:tl 
,ignifiCllnl chlln3d In Ih~ lItalu. ollhe 
employer'. coUlp1iclnc~ proal·inn. 

(iii I Wrintn VrogrcllJ\' ,ball be 
lubllLilled upun CI:'4uest (or IIxalUir. .. liou 
Ind c.opyina to,lbe Auialanl Secreltlry. 
Ihe D~lor, a{r~ct.d emplu)t:1:1 lind 
designaled employed repre~nl.:aI.~#.S. 

(iv) The e",ploy~ .h:dl nul Uae 
enlplu~·.e rolillion. al i& Dl~clU' of 
complWl~ wilh Ihe PEL 

(alltespirolDl)' pAll«:tion-(l) 
Cc:n.ro!, The employer ihaU provide 
re»pinlon. and elllu,.. thalllley .... 
w.ed, wbere rl:qu.intd by Ihis Helion. 
Rellpirahln .haU be laNd ia the 
f~Uowina circumstances: 

Ii) Owing the iDlenal necesllllY to 
inalall or implement feuihle ensineerina 
and work pl'llclfc. conuole; 

(ii) ID work operaliODa. IUch •• 
mainleMnce Ind repair "Iiviti ... or 
other Ictiviti .. for wbich engineeriaa 
auld work practice CORbOla Ire nol 
feuible: 

(iii) ID work .ituation. where feuible 
IlqiDeertna and work pracrice conbOla 
Ire DOt yet auffieient to redUt".e expoeure 
to or belt w the e"palure limit; !tad 

(iv) ID emeraeneie .. 
(2) &.pirolDr 1.lection. (iJ Wbere 

respiralora are requited &aDder th.ia 
aec:Uon. the Imployer .haU .. lid and 
provida It DO cOal 10 the employe .. the 
Ippropriate re.pirator as specified iA 
TMbl. 1. The employer aluaU se"let 
rcspiralora from amonl thole jCiintly 
approved as being Icceptable fot 
prollcc\ion by Ihae Mine S4i~ty ami 
HIIIIIlh Admini.lration lMSHA) Ind by 
the NaUonallnslitutl for Occ&lp.li~nlll 
Surely and Heahh I~IOSH) u.n11~r Iho 
provisions of JO CFR Part lL 

(ii) Thl "mpluyer ahall provide a 
pow"reJ. lIir-plll1fyillJ resJlirator in lieu 
01 cll:)' nt:8alive preuunt fe'pirltor 
• pccifi~d in Table 1 wh~llllver. 

(.\) An em"l~yaee chooae. 10 usa Ihis 
'l'r" ~f respirator: and 

(B) nu. respir.,(\r will provide 
adotquole proleclion 1o Ih. eDlpli)yee, 

TA3L£ I.-RESPofIATOftY PROTf:CTI(»; FOft As

""ST-:lS, TAfWOUn., MTltOPHYWTf, AIoO 

Acm,ourE FIOfAS 

".co .• ~~ ... ~
.. ·-nt"~t ...... ......,.. 

QII.~2 ...... ,..,... .. 
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lu IUth Ir.R~lcr, it .uc~ •• diCferenl 
posi:ion ia clvIlil.ble. 

l~1 &~/linJtor fit ",stillll, (i) TIle 
elllplayur ,h. II enlure th'I the r,.'pil'''Ior 
iuued 10 Ihf' enlplo)",!e t~hibila Ihlt I~asl 
po"'i~le fllc«=piece lea bee .nd Ihltt th • 
fl.':ipiralOr i. (illed properly, 

/il) For ellch emplo:/ee we:ari.18 
""' ......... ,''x t . -- .......... - nt:glllivlI pressure rc"pi~Ion, .",.:Ioy«=,.. ";) I ""Lt. .. ___ • t.g_ 

q ....... .b .. n lk!r(or:1I 1!ilher quantit:llivr! nr 
...... -- 01 10.:« t, F.A -_ .~ _ 11:.r .. hlalive face iii 1t.!!I. II lhe limt: of 
,~ , 1'£1.1. = ~ -. ....- inili;aj filtin!C aud It 1f'lIlit ever)· Ji" 

_. __ til 20 lice ,,..., ~ _....,..., _ munths Ihue.itcr. The qUllillllin! fit 
1100 I ""4 =. =- -......- "ll" may be IIled only (or le'lina Ibe fit 

~ N!r ~ • __ • of hlllf-n1alk re'pirllors where Iher ;an = · -- - permitted 10 be worn. ind IhaU be 
HoI" ....... til :zoo U I. hill ~ ~ .. _ conducted in aCCON.:lnCe with .-'ppendix 

IIC llGOO I PE~ ,... __ .. ,..... C. The lesls IhliU be ueed til .eltct --' Go_ -:zoo /I,z t. f ................. _ ftlcl!piec:e1 lhal provide the requi:.d 
I .. 'I."JO I P£ll., __ __ • ,..... protllcrion.1 preac:ribed ia Tllbltt L 

~.~ ..=--= (h) Prolecliv. wQr! c/ol.',ing QIId 
~ _. _ evil;pn:enl--{l) Provisiun and~. If an 
- emplllY" ia up~d 10 lIabt!.tos. 

1.)1.' .. '*-- ..... lor I09fW __ , tr.:1loli!~ iUlihophyUita, IicUnulitt:, ur Il 

~.:;::..-:.: =:=" :-:=-:- II _ c:ombinalipn of theM minerall at.ove the 
~'~.::'-- ..... ~~ ........ PEL or wblt,. the pouibiUty of c)e . 

...... ImlaUon e>.hl ... the IImpl!)),er wU 
(ll Respil'(Jlor progmat (I) Where provide al DO coat 10 the eDlployee and 

respirlll",ry prol~IOD is requind. the enlwe rhat the employee utea 
Imployer Ib.u !naUtut. a .... plr.,or appropriaci proteclive work c10~ 
r"PJlDtD ill Alc:c:ordaace with 29 aR and aquipmeat lucia AI. but DOt Umile:d 
1910.134lb). (~J. (e). and (f). 10: 

(ii) The eDlp!oy« lbell permit each (i) Covenill.a or aimiw Cull-body YIIork 
employee who ute. a filt.,. respirator 10 c10tbins: 
cbanp the filw .1eJJwn1i whenever aft (Ii) Clov ... bead eoverina .. aad foot 
incn:ase ia breiltbina JallLiDC8 i. c:ovcriDp; ruu1 
de:ected and absU mainlain ItIl adeftuat. (iii) Face aIai.1da. vented aoullll. or 
.uppl) of fUUlt .Iemailli (or \hla otlwr approprial. protective equipm.=Ilt 
purPOle. which CQCIlplsea with i IVlD.1l3 ul t~ia 

(iii) Emplo) ... who wear relpinalon l'art. 
ItwIt. be permirted 10 t.ava the (1) IWInDvaJ and nDq_. (i) l1&tt 
regul .. ltld area to wuh their lata iUld employer ahallenaure thaI amployeca 
retlpirator faceplecea wbenever leDlOVe work clothina coCltamiDll!ed 
al.:aiSIUY 10 pr8VIIDt akin hritation with ubatoe, tremolite. anthophyllite. 
1310ciated with .rcepirator 1118. or .ctiaolite wly lD chanae room. 

liv) No Imploy .. abaJl be aulped 10 provided III accordanc.e with pu..,apb 
L'lIU ~ul .. ina tlw ute 01 rupiraton If. lilll) 01 this aec:Uoo. 
~i6d upon haa or bet lDO.t naceel (u) Tho amployer &ha1lIDlW'l that no 
eXlminaUol1. aD uamlnina phyalciatl employ_ tau. conlaDliaated work 
dfl'1!rminea thet the emploly .. will be clntblnt 0U1 01 tbe chan .. 100m, u.cept 
unabla to Cunctioa DOnnanV wurine I It..l .. eatplay ... authorized 10 do 10 for 
r~.pirator. or Ib.t the talet, or health III the pwpoM oIlauaderina. maintea.aaca, 
the employee or olbar Imploy ... will be or diapoNL 
impaired by Ibe UN of a "Ipator. Such (iii) Contaaainated work dotb"" thaD 
I:mploy .. Ihall be uaiped to anoth... be placad IIl\d .toted lD doted ' 
jo;" 0," lIiveD lba opportunily to trunalcr WIllainan which prevlat diapcnloo of 
1:1 a diff.Rot pcMilioo wbo .. dllli .. be the .the.toa. lremoUt.e, anthophyllit .. 
or .he ia IIbl. 10 perform with the .... and aertnNil. ouLtide lbe con lainfit'. 
.fOployer. In lbe .. me alOlf"lphic:-.l erea 
alld wil" Ih. I&DlI .. nionty •• t .. IUI, .ad (Iv) ConiliRan of coalllminaled 
r.llt! or pay lb. cDlployu had \Ult prWr prolecUve device. or work c1ulh .. ,. 

(Sec. 1 t1 0.. 1001 (1t)(2)(1wJ1 
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which are ,0 be 1,,1,,:0 oul of t:hlloll" 
room. or Ihe workFlllce for cle.:lnio!(. 
maintenance or dliposili. '~1I11 bl:ilr 
I ... bela in accordllnce with piuallraph 
1I)(l) oC llua aeclion. 

(3) Clr:aning and repJ'occnu:nt. (il The 
t:mpluyer ahliU clelln. I"und.:r. rep.ur. or 
replilct: proleclive clolhinK and 
cGuipmenl required by !hia p"rilllruph 10 
o;unlilin Iheir eCieclivcnt:u. TIle 
empluyer ahilll ~ro\'ide de:;n prolt:clive 
clolhlflK and equlpmenl allt:lIlu ~~elr.ly 
10 each "fleeled emplnyt.e. 

(iiI The employer shall prohiLiltho: 
remo)\'81 oC asbeilOS, lrcmOlile, 
antho~hyUite, and aClinolile (ram 
prolecti\'c cluthing and t!qui~menl by 
Li"wifll ur sh .. king. 

(iii) uundcnng or conlam.inated 
clothing shliU be Llone so as 10 pn:IIc:1I1 
thl: rt"ieAw or airOOme fibe,.. oC 
lisLcslO" In:moule, Iint!iu~h)'l1ite, 
a&:linolile, or a coDtbination uf these 
cinerMI. in excea. CJr Ihe pemu::sible 
t:).POlure limil preacribed in· purilgrliph 
(cl or Ihi. wClioln. 

(iv) Any enlployer who givcs 
contAminaled clolhing Iu IInolher person 
ror laundering &.'uill inruml luch pcrsun 
or the requiremenl in peravaph 
'hUll/iii; or ,hi. wCllon 10 eIrc:clively 
prevenl Ib relcale or airLu:ne filH:rs of 
1I1IIhe.lOs, tremolilc. anthuphyllite .. 
actinolile. or a combin:.liun of Ihcse 
mineral. in excc .. of Ih~ Ikr::lis!;ible 
eApoaunt limiL 

(v) The emploYl!r .hall :nfunn Dny 
pl!rson who )aundcn or cleana 

.- . prolective clothing or equipment 
contam.inata:d with asbestol, tremulite. 
anlhophyllite, or aClinolite. of Ihe 
polenti.Uy harmful effeet. of expo!lW'e 
10 a.bello .. lremolile, anlhuphyllile. 01 

IIctinolite, 
(\'i) ContamiDAted c10thiag .tlall be 

ttanaported iD aealed Impenneable baa .. 
or olher cloted, impermellble containen, 
and labeled iD accordance with 
parallraph (j) or Ihi. aeciton. 

(ii Hn:ient: {oci/il;n and procticn
(1 I Cha~ lOIJlM. (i) The employer aholU 
provide dean chan,. rooma far 
clC;Jlnyec. who woR in area. where 
Iho!r airbome axpo • ....,.. 10 ubealo .. 
tremolile. anthophyllit ... ctinolite, or :a 
combin:uion or Ihe .. minerala la libo",a 
the permillibla exPOlure limiL 

(ii) The employer ahaU eMU ... that 
chanae roorna lira in IiCCOrd .. ~ with 

11910.Hll~1 of Ihia pari. Mnd are 
e'luipped wilh Iwo ae~rate locke,.. or 
,loral!c fllcililies. ao ~epardled a. to 
prevenl conlnminlo'ion oC the empluycc', 
atn:el c1.>lhes Crom hia prulecti\'c work 
clLliliing and equipmt:nt. 

(21 Shuwers. (ii The empICJ)'er .h .. 11 
ensure lhltt emploveea who work an 
lorna where Iheir lIirborne expo.uro la 
"!.Jove Ihe prrmil'sible expoliure li~ 
ah:Jwt:r ill the f!nd oC the "'ork ahilt 

iii) The t:narluyer shall provide 
,hower f;tcililiea "'hich comply with 
11!no.l4l(dj(;I) of Ihi. parI, 

liii) The employer shall eMure Ihlll 
I!mplr.)'ees who are rt'quireci In .. hower 
p"ruunl 10 pilragr .. ph (i)(2)(i) o( Ihi. 
IIcclion do nolle8\'~ Ihe WOBVla.:t 
we .. rinlliiny clulhinll or equipntenl wom 
durin: Ihe work shilL 

(3) wncilfl)c)lns. (i) The employer shall 
pNnidelunchroom facilities rur 
employeel who work in are .. ",here 
lh .. ir lIirborr.e exposure is above Ihe 
pennissible expo,ure IimiL 

Iii) The employer ah .. n enaUr'e thOlt . 
lunchnKlm racililies hlive II JK'Iith e . 
prenure, fillered eir .upply. lind arc 
re.dily oCCl!uible 10 employee .. 

(iii) The employer ahaU en.ure thlll 
employees whQ work in are .. where 
Iheir lIirllOme exposure i ... bove Ihe 
J)*nnissiblll clI.po.ure limit wbh their 
hand. and COlcc. prio. 10 ... tina. drinking 
orll:'lckina. 

lh I lbtt emplu}'er ahan CDS....,.. tJu.t 
empluyees do 1101 enler lunchroom 
filci1iti.:. with prolective work clolhina 
or eqllipClenl Wile .. audile. ube.toa. 
tremuitle, anthophyUile, anclaclinulile 
libl!n biive Leen n:Rlova:d from the 
cluthing or equipment by vaccwrjna or 
olher mcthod thlll removlI duat wilhout 
causing the aabe.to .. tremoliie. 
anthophyllile. or uctin\llite to bt:come 
ai:bomL 

(j) Communicotian a/ haZDrrU In 
em;/o.t't'f'.-{l) Wan,ina .iJIU. (i) 
Po:-ting. W.&:ninR .ign •• h.U be provided 
And di,pl4fed at each regulllted areL lD 
addition. warning aiane ahan be po.ted 
IIII1U lippruachca to regulated ...... 10 

Ihitt lAO emFlo),ce may relld the alp . 
lind t.lke ncc:euary pmlectlve .Iepa 
baCo,.. enlerinl Ih. area. 

(ii) .SiGR .pecilicaliuna. The warning 
ai£M required by paragraph mll)(i) of 
thi. IGCUOD Ihtill bear the roUOWiD8 
informalion: 

DA:>;CER 
ASDESTOS 

At:ft::AENCE FILl:: 

CANCER .\:\D I.Ur-.:G DISEASE 
IIAZ,\RU 
AlmIORI7.ED r£RSONt\EL ONLY 
RESPIRATORS Al'OD PROTECTI 'v'~ 
CLOTHI~C 
ARE REQUIRED IN nils AREA 

(iii) W~ere minerili. in lhl! ffsulltted 
.. reu are unly lremoliht, anlhoph)'l1ile or 
IIclmulitt!. Iho cmplu)'cr mlly replace Ihle 
lerm "nbc, I"." wllh Ihe apprupriale 
minerlll Danae. 

I::) Womi//c Jabt:l:l. (i) Labt:linK. 
Waminillabcli 111..,11 be "liixed 10 .. II 
n1W muleri"l .. miAlurea, acrap, w"lle, 
dtbri .. ilnd olher produclJ conl .. ini"l 
aSIH!sIO., l'I'molitl!. anthophyllile, or 
HClinolile fiber.!, :u 10 Iheir ,..onliline", 

(iill.iIlH:IIJM:ciliClttiona. The lubela 
shall comply wilh Ihe requiremenl. of ~ 
CFR 191o.12OO(f) of OSHA', HaUtJ 
COlOmunicflUc.n Ilandarei. ar:d ,1uI1I 
indude Ihe folllowins inlorm:.tion: 

UA."'ZGER 
CO~'1·AJr-.:S ASBFSTOS FIBERS 
AVOID CREA TlNC DUST 
('.A!'IeER A.~O WNC DlSF.A5E 
IIAZARD 

(iii) WhcN' m1nt:ral. to be l"lJelecJ lin: 
lInly In:molite. IInthophylliae. or 
aclinulile,ahe empl" .. :r may n:plllc:e thn 
It:rm "lIlIbe.los" with the a"proprilde 
min~,,1 n .. me. 

(3) Matenal ~(I:ty data SM:eu. 
F.mplCJyen who are manufacturers or 
ialpurten of IISbe.to .. tremoUt .. 
IIftlhoj)hylllle. or actinolil. or a.bestoa. 
treIGClUIc.·lIntbopbyllile. or actionlile 
products aibMlI comply with the 
requirem'!nta reaid'dilll developmenl of 
tlUtlerilll.~feIY data .heelJ u .patclfied 
in 29 CFR 191o.12OO(J) of OSHA'. 
.~Z3Id Coawllllic:atioa .taadanl. 
except al provided hy paragraph mlt) ur 
thia HClion. 

(t) The prOvl.iona for labcla required 
by pair.lllfllpb UJlZ) or for material .. rety 
dill .. .heeta requin:d by paraanapb U)(3) 
do ant apply wbare: 

(i) Atbelto.. tremoUIe. anthophyUlt .. 
or aClinolile libe,.. have been modified 
by a bunclina a.oI, c:oatina. binder. or 
other material provided that the 
manurliClurer can demoaalntle th.t 
durira IIny re"lOubly rOrn4Mabla uae. 

(a.c. 1110.1001 (1)(4)(1)) 



TOXIC SUBSTANCES 

hoindlinl!. ~lor"IIr' . di!po,al. prOl;-,,.i,,!:. 
or Ir;lII~porl;>I!On, no airborn~ 
concenlrallOn, t)f fll.~n of .,beslul'. 
Irctnulilc. anlhoph)'IIiIC. aCllnolil~. :.r It 
t:oOlolllaliun (If Ih~.e min~rull in eXI:"'" 
uf It:~ itt:lion I~nl will b~ rel~:lIt'd or 

(i i) AsllhlOI. Irr.molile. :.nlhuph}·lIih:. 
4c:lnuhl~. or It combinalion or Ihese 
manr.n.l!s is pr~!>cnl in iI producl in 
conc~nlralions leu Ihan 0.1"'. 

(5) £.1Ip/u},ec information OJld 
Iroi.l/in~. (i) The emJ.lloyer Iha!1 ill~lilull! 
It Irllininll prollrall1 lor all em~l"11:'" 
who 4n: exposed lu airborne 
cuncl:nln.liuns or UbestOli. tremolile. 
wI'ln(lphyllile. 11(.linolite. or .. 
cumbinalion ulthese miOlm.l ... lor 
above Iht' ;,,:tion leul ensure Iheir 
pl1rticipltlion in thtl plognam. 

(ii)l·,. .. ininll ihall be provided prior lu 
or .. I Ihe lime nr initiiAl auignmentllnd 
lit lellst WRr.uoIl!y there..rcer. 

(iiiJ The Irilioins. prol1'am .hllll be 
cllndu.:ted in a manner which the 
I!mplo)'ee is aille 10 wlderatand. The 
employer Ihllll en.ure that each 
employee i. inl'onned or the rollowinp: 

(A) The beallla effect apod.ted willa 
•• beatos. tremoJite, anthopbyllit .. or 
actinoli~ expo.ure: 

(B) The rel.tionahJp betweeo 1ID0kiDc 
and expoaUN to aabeatos. tremoUta. 
.nthophyllite, and .ctiDoUte In 
producins IW18 caacar. 

(e) The qlWltity, location. IIWIDer 01 
uae. rele ... , .nd .torase 01 aabeltO" 
tremolite, anthophyllit .. or adinoUt .. 
and the .pedic: natu.re or Operationl 
which could re.ult in exposure to 
.. be.toa, ttemolite. anthophyllite,or 
aClinolite; 

(D) The engiaeerins conllola aad work 
~racticel ... ociataclwith tha 
employee'l job uaignmenl; 

(E) The lpecific procedure. 
implemented t~ proted employeel from 
expo.u.re to .. betto .. tremoUte, 
anthophyllite. or actiaolite, .uch al 
.ppropri.te worifpr.ctice .. emelJency 
and clean-up procedure .. and personel 
protective equipment to be uaed: 

(F) The purpose. propel uae. and 
limilaliona or relpiralon .ad JIIOtecUve 
clothing; 

(e) The purpoae and. description or 
the medical .wveiJIance program 
required by parlsrap~ (1) or thll .ection: 

(H) A review olthia ltandard. 
includins appendicea. 

(iv) Acce .. to inlonnation and 
Il'IIininll malerialL 

(A) The employer shan make a copy 
oC Ihis staadard and ita appeadical 
readily av.ilable without co.t to IU 
allected employeeL 

(8) The employer ,hili pl1!vide. upon 
reque.l, all material. relalias to the 
employee information and traiaina 
program to the A .. istant Secretuy and 
the trainina program to the AMistant 
Secrelary and the Director. 

(k) HOlUuettping. (1) All.urlaces 
shall be maintained .1 Cree al . 
practicable of Iccumulatiuna 01 duatl 
and waate cont.irunS .lIheatoa, 
tremolile, anthopbyllite. or actinolite. 

(2) AU ,pilla and .udden rele .... 01 
m .. terial cont.in1nIubelto .. Inmolite., 
IInthophyllite, or adiaolile aIutl1 be 
cleaned up .a .oon .. poaaibl .. 

(3) Surraca coatamiaated with 
.. sbeSlol, tremolite., anthophyUite. or 
actinolite m,y not be cleened by the uae 
or compressed .ir. 

(-II VltcuwniJla. HEPA-Dltered 
VIlCUwniq equipment ahal1 be uaed for 
vlcuwni ... ne equipment ahall be uaed 
end emptied in a ~.r which 
minimizel the reeDlry olalbeltoe. 
tremolil .. anlbophyWte., or adiaolite 
into the workplace. 

(5) Sbovelin& dry Iweepiaa and dry 
cJelU\-up 01 .. beatot. tremolila, 
anthophyllite., or actiaolite may be uaed· 
only where v.cuwaiaa and/or wet 
cJt!ilnina .... not leaaibla. . 

(8) WI.te diapoaaL W .. t .. acrap. 
debri .. bass. coaWaera. aquipment. and 
clothina cootamlaated with ubeatoa. 
ttemolite. anthophyWte., or ectinoUte 
conaianed lor diapoaal. ahal1 be· 
collecled and diapoaed 01 in aealed 
impermeable bap. or other cloaed. 
imperme.ble conta.l.aera. 

(1) Medit:Q} ,wwiOcui4»-{l) 
CttneroJ.-(ij EmpJoy.- CQwiWd. nae 
employer &haU lIIIaitut •• meclJcal 
lurveillanca pl'01lf8Jlllor .U employea 
who .... or will be expoaed to .lIboma 
concentrlticna of Shera of .. beatoe, 
ttemolile, aathophyUite •• ctinolite, or • 
combinaUoa of the .. minerala.t or 
above the actioa leveL 

5-212 
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(ii) Examination by a physician. (A) 
The employu ,hall ena,,", that aU 
medicalexaminltion. and procedurel 
.,.. penonned by or under the 
lupervl,loa of a llcea.ed phyaJcJan, and 
.han be provided without coatlo the 
employee aad at a ,.alOnable U:ne and 
place. 

(8) Persoaa other than Iicenaed 
pby.iciana. who .clminilter the 
pulmonary fwtctioa testina required by 
this aection. ,hall complete. traiaina 
COutM in .pirometry sponlOred by la 
appropri.le academic or prore •• ional 
inslitution. 

(2) PrepJacem.nt .. '(ami nations. (I) 
Before an employee il ... iped to .n 
OCCIlpaUoa expoaed lo .irborne 
coDca,urallOnl Gl •• beltoe, tramolita. 
.DlbophyUite. or ac:tioolite fiber-. ·. 
preplacement medical examia.ticD aball 
be provided or made available by the 
employer • 

(11) Such examination .baU lad. u 
• tDbWDum. • mecUcal and work blltary: 
A complete phyalcal examJnatioa of IIll 
.Yltema with ampWi. oa the 
respiratory IYllam, 1M cardiovaacWa.r 
'Yltea and dlantiwe tract; comp1etioo 
oC the reapiratory diMue ltaadatdiAd 
queetioluWre iD Appeadix Do Put 1; a 
cbnt roaalpllosram (poa~terior 
lU11Iacbu); pulmoaary luaction testa 
lo iac:1uda lorad vital capacity (FVC) 
and torcecl axplratory volume at 1 
aecoad (FEY •• ); and uy additioaal 
leata daemad appropriate by 1M 
e"mlni", pbpidaa.laterpretation and 
c1aaai6calioa or cheat l'OeDtpaoaruna 
.hall be coadlldad iD aa:ordaa.ca wilh 
AppeDdixE. 

(3) Peri«Iic ammiMueuu. (I) Periodic 
medlcal exemiMtiOlLl ahal1 be mad. 
av.llabie uuwaUy. 
. (il) 11ut acope of abe medical 

examlution ahaU be In coalormuce 
with 1M protocol .. tabUabed III 
parapapb (1)(2)(ii). ex=ept that the 
freqUCDCY of c:ba~ roentpDDcnma ahal1 
be CODduded In ac:cordance wilh Table 
Z. awl tb8 .bbreviated .tandardized 
que.tiODD&ire contained in Appendix Do 
Part Z. abaU be .dminiaterecl to tba 
employer 

[Sec. 111 0. 100 1 (l)(lXiiU 
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[4) Tennination of empiaymt!nl 
examination •. (i) The employer ahall 
provide, or make available, a 
lermination of employmenl medical 
examinalion for any employee who haa 
been exposed 10 airborne 
concentraUona of libefll of a,besloa, 
tremolile, anthophyllile, actinolile, or a 
combination of the Ie minerala at or 
~bov'e the aetlon level •. 

(ii) n. medical ex.minatioa ahaU be 
In acconfuca with the requirements DC 
Ibe periodJc examinalions allpulaled ia 
paresrapb (IK3) of Ibia-.ection. and shall 
be givaD withiD 30 cole:ldar daya befon 
or aller the dal. DC lennination of 
employmenL 

(5) &cent e.yominatioru. No medical 
eumination ia required oC any 
employee. if adequate ncarda ahow that 
Ibe 'employee haa been examined in 
accordanca with any of the precediDl( 
parasrapba f(I)(2HI)(4)) wilhha Iba put 
1 year period. 

(6) Information plOvidtKJ to Mil 
phy.iciOlL lb. employer ahall provld. 
the CoUowins inConnallon 10 the 
examiDins phy.idan: 

(i) A capy of thi •• tandard and 
AppeDdicea 0 and Eo 

lil) A dMc:riplion of the enecled 
employee'. dull .. a. they nlal. 10 the 
employee'a upoaure. 

(iii) Tbe employee'. repreaentaUve 
expoaure laval or IAticipa.led expoaure 
level 

(lv) A dncription oC .ny per-onal 
prolecllve .nd respiratory equipment 
uHd or to be uacL 

(v) Informallon from prnloua lRedical 
.. amlnatiolll of the enecled employee 
thalia nol otharwt .. available 10 the 
examblin, phpic.iaJL 

(7) Phy.idan'. wn'~n opinion. (I) ne 
elRployar ahaU oblela a wrilieD aianed 
opinion from the eumiDina phpidao. 
Thla wrillen opinion ahaU conlain Ihe 
result. of the JDedicaJ euaninalloa and 
.hall lnclude: 

(A) The ph)'aiclan'a opinion a. to 
whether the employee baa any detecled 
medical conditiona thaI would placa the 
employee al an increased riak of 
materia' heahh impairment from 
expo lure 10 .. beslos. lremolite. 
anthophyllite, or actinolile; 

[D) Any recommended limItationa OIl 

lb. employ.e or upon the uao of 
penonal prolecllve aquiplDCllt auch .. 
clothin, or respire Ion; and 

(e) A alalelnenl that the elRployee baa 
beea ialormed by Ibe pby.iciaD of lb. 
resulta of the medical examiDauon aa.cl 
of any medical COndidODS rnultiDa from 
ubntoa. tremolile. IAlbophyWle. or 
actinolite expoaure Ibat req·'.ira furthar 
explanation or treatmuL 

tii) The employer ahaD inatract the 
physician not to reveal in the writtea 
opinion given to the employer apedlic 
findinp or dlasnolH unrelated to 
oc:c:upallonal expoeure to ubeato-. 
trelRolite.· anthophyllite. or actlDoUt .. 

(iii) The elRployer IhaU provide a 
copy or the phyalclan'a writtea opiulOQ 
to the aaected employee within 30 da,. 
from ita receipL 

(m) Record.Wpi",,-{l) 8xpt»ure 
1IIl1Gsurement£ (i) lb. anployarlba1l 
keep aD accurate record of aU 
lRealuremeDI. laken to moaitor 
employe. upoaure to ubealoa. 
tremolite, anthophylUt .. or actinoUt. u 
prnc:ribed in parasraph (d) of thla 
Helloa. 

(11) nu. record .hal1lnc1ude at leut 
the following wormalloa: . 

(A) lbe dale of meuuremenl; 
(D) Tha operallon involvinl uponre 

10 llbello .. tremolU .. anlhopbyWI .. or 
acllnollle which ia beiDa maaltored; 

te) Samplina and analyUcalmatboda 
\lied and evldenca of tbalr accuracy; 

to) Number. duralloa. aDd nlulla of 
aample. talten; 

tEl Type of reapiratory protective 
devicn wom.lf any: and 

IF) Name. lOdal aecurlty Dumbar aad 
upoaww of the employea WhOM 
upoaww an ,..",...Dted. 

REFERENCE FILE 

[iii) The employer ahall mainlain thla 
record for at lelll thirty (301 yeart. iD 
accordance with 29 CfR lU1Q.20. 

(2) Objecti"e dala for exempted 
ofHralion-. (i) Where the proce"ina. 
UM. or hlAdlina of prodUCll made from 
or conlainin, aabealos. tHlRolile. 
anthophyllil., or acllnoUI. la exempted 
from olher requiremenll of Ihla .. cllon 
under paraaraph (d)(2)(iii) of thla 
aecllon. Ihe employer Ihall ealabliab and 
maiDlain an a'XUrete record oC objective 
dala reasonably relied UPOD in support 
oC the exemptiolL 

(Ii) n. record lhall include at I ... t 
Ibe foUowins: 

(A) lbe product qualJfyin, Cor 
exemption; 

(8) Tb IOUI'Ce oC the objective data: 
(C) The teatina prolocol. rnulta of 

teatJna. and/or aulyata of the matarW 
Cor tha rei .... of aabettoa. tremoUt .. 
aDthopbyWte. or actinolite: 

(0) A dncriptioD of Ihe operation 
exampted and bow tha data IUPport tU 
exemption; aa.cl 

(E) Other data relevant to tU 
operaUOIII. materiall. proc:eNiaI. or 
employee expoaura covered by the 
exemptiOD. 

(iii) Th. IIIIployer .hall malataJD tbla 
record for tU duratioll of the IIIIpIoyer'1 
relIanc. "poD such objedJve data. 

HMa-n.. .......,., .. 'UUba daa ..... 
of co.paCaaI ..... tlaallUdt .. ......, 
trade 1IIOd.'!ope ad aaap&o,.. ueodadoal 
10 IftIiaIalo abe ncorda nquind '" tWa 
aecdQIL . 

(3) MadicaJ .uneiIJDIIQI. (I) n. 
employer abaU atabUab and maiAtain 
IA acaarata record for u.cb cmpJor .. 
aubjac:t to madJcaJ lUl'lei1laoce by 
puqnpb P)(lHl) of thia MCUoa. in . 
ac:c:ord.anc:e with 21 Q'R It1G.20. 

(II) Tbe record ahall Induda at Ieut 
the foUowiq lnlonnatJon:. . 

(A) n. name and aoc:IaI NCurlty 
DWIlber of lb. employee; 

(8) PbyaidaD" written oplnloaa: 
(C) Ally amploy~ medical compl.lDta 

ralaled to expo ...... to .. bntoe. 
tramoUte. IAthopbylUta. or ac:t1nolJte; 
aad 

(0) A copy of Iba lnlomaatloa 
provided to the phyaiciatl .. requJnd bJ 
parap-apb (l)(I) of thla MClIOD. 

(lli) ne employer ahaU euure that 
Ih1a ncord Ie maiotalaad for tbe 

[lee. 1110..1001(111)(3)(11)) 



duration of employment plu. thirty (30) 
year.. in accordWlca WIth zg CfR 
1910.20. 

(4) Trainina. Tho employer &haU 
maintain all employee trainins recorda 
for oae (I) year beyond the I .. t dato of 
employment or Ihal employee. 

(S) AvoJiobiJily. (i) The employer. 
upoe wrillen reque.t. ahall make .U 
recorda required 10 be maintAined by 
thil aeclloa .vailable to Ihe A .. ietant 
Secretary and the Director Cor 
examination .nd copying. 

(ii) The employer. upon requelt Ihan 
make any expolun record. required by 
para gr. ph (m)(l) of W. aecUon 
available for eurainalioa and copyina 
10 aIfected empfoyee .. former 
employee •• deaisnated repre .. ntativu 
and the AI.iataat Secretary. in 
.ccordance with zg CFR 191().2;Q (.He) 
and laHi). 

(iii) The employer. upon reque." Ih.ll 
make employee medical recorda 
required by paragrapb (m)(2) of W. 
aeclion available for examinatiOD and 
copyinS to the .ubject employee. to 
anyone hllvina lbe .pecific writlea 
conaent of the .ubiect employee. and the 
..... i.tant SecretAry. in acxordance with 
29 O'R IInQ.2Q. 

(6) TlVlUferofrecorrU. (l)111e 
employer .hall comply with lbe 
requirement. coacem.ins tranlfer of 
recorda lOt forth iD 29 CFR ItnQ.2O(b). 

(Ii) Whenever the employer cea.e. 10 
do buaine .. and there la no luc:ceaaor 
employer to receive and retaiD the 
recorda for lb. prelCribed period. the 
employer .twu Dotify the Dlrector .t 
Itla.t 90 day. prior to di.po .. l of recorda 
and. upon request. tranllDit them to the 
Director. 

(D) Oburvation of monitDrinJ-{l) 
Employee oluervation. Th. employer 
thall provIde affected employ". or 
their de.lanated· repre •• ntalive. en 
opportunity to obaene eny monltoriq 
of .mployes expo.un to a.b .. 1oI, 
tremolite. antbopbyUll .. or .ctinolite 
conducted in ecxordanc:e with 
parappla (d) of thJ. aeclioo. . 

(2) ObulYation plOCtldura. WheD 
ob.enatioD of lbe moDitoriDs of 
employee expo.un to ube.IOI. 
tremolita. enlbophyllit .. 01' ectinolite 
requires entry into an area wh .... the 
UN of protective clothinl or equipment 
it required. the obaerver abal1 be 

provIded wilh and be reqwred to ute 

.uch clothing and equipmeot and .hall 
comply witb all other applicabla .. Cety 
and health procedure .. 

(0) DOle.t-{l) Effecli". dole. Thll 
.Iandard .hall become rrfeclive July 21. 
1986. The requiremenll of the .. be.tOI 
.tandud iuued in June 1972 (37 FR 
11318). II amended. and publi.hed in zg 
CFR 1910.1001 (1965) remain in effect 
until compliance il .chieved with the 
p.ntUel provi.ioOi or thi •• tandard. 

(Z) Slart·up data All obUllatioOi of 
thi •• tlUldard commeace 00 the eUectiv. 
date IIXcept a. rollowa: 

(I) Exposure monitorul8. initial 
moaitorins required by paragraph (d)(2) 
of thi. aection .b.ll be completad aa 
loon a. poaaible but no later than 
October 2IJ, 1988. 

(ii) &,ulated areG$. Rqulated area. 
required to be e.lAlb1lahedbJ parqraph 
(e) of this aectioD u a reault of initial 
monitorins.halI be Nt up UIOOtl u 
pollible after lb. n.ulla or that 
monitoring an IuIoWll_and IIOt later then 
November 17. lU88. 

(iii) RnpilalDry prol«tion. 
Re'piratory protectioa requind by 
par.graph hi) of thla aectioa aball be 
provided as IOOD u pollibl. but DO 
t.&ter than the rouowiaa 1Chedule: 

(A) Employeca w.hoae 8-hour TWA 
exposure exceeda Z fiben/=-July Z1. 
1984. 

(8) Employeu whoM .... ourTWA 
expoaure exceeda the PEL but It .... 
than 2 ftbera/c:o-November 17. 1981. 

(e) Powered air-purifyins .... piratora 
provided UDder paragraph (a)(ZJlii)
January 18. 1987. 

(iv) Hygiene and luncJal'OOm locilitia. 
Con.truction plana rOl' chanprooJM. 
.howers.lavatoriet. end lunchtoona 
racilities thall be compl.ted 110 later 
than Januery 18. 1911: and th ... 
f.dlitie •• hall be conatructed and Ia .... 
no latar then July 20. 1881. However. if 
a. part of tb. complianca plu it la 
predicted by an Independeat 
ea,;neeriaa farm thet enalnecriaa 
cootrola and work practices.will ndUC8 
expo.urn below the pemaiaajbJe 
expoaun limit by July 20. 1818. (or 
aIrected employ .... lbea aw:h racilltiea 
need not be completad until 1 year after 
the enaiDeeriq coalrola an complated. 
if IUcb controla heve IIOt in fact 
IUc:aeded Ia rwcWdoa .. poa .... to 
below the permiaaib1e expo.UN limlL 
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(v) Emplof~e in{ormolion ond 
trainillg. Employe!! inform .. tion and 
tr3inill8 required by p"t3lP'aph !ilISI of 
thi •• cetion shall tie pr;)vidc!d .. soon a. 
po •• ible but no htter than October 20. 
1986. 

(vi) Medical surveillance. Medical 
examination. required by pilragr.ph (1) 
of this .ection shall be provided al lOOn 
III pouible but no Illter than NO\'ember 
17.1986. 

(vii) ClJmplionu Pl"D1:ro:n. Wrillen 
cumplianc:e prosrama required by 
parilgraph (n(Z) of thi. Itction as a 
ntlutt of initi.l monitorina lhoall be 
completed and .vailable ror iOl~cllon 
and copy ins a. lOOn .. possible but DO 

later than )uly 20. 1987. 
(viii) MethodJ of complianctt. The 

engineerina .nd work prac:tice control. 
AI required by paragraph (n(l) shall be 
imphemented a. lOOn at possible but no 
14tter than July 20. 1988. 

(P) Appendius. (1) Appendices A. C. 
D. and E to thia aectiOD are incorporated 
Il' part of thia section and the conlenla 
ohhclIe Appendices an Ia.aDdatory 

(l) Appcndic:ea B. F. C and H to tbi. 
aectioa an informational and are not 
intended to create aDY additional 
obliaationa not otherwiae imposed or to 
detract from aDY exi.tlns obliptiona. 

A"...ua A .. SU1O.1oOIl-OIU I f __ 

..... .. thtdl~ 

Thia mandator')' appeadix lpeciI'JeI the 
pIQCIdure for ualym., air IUIpia for 
...... toa. tmaoIiae. IIIthopb,Wae.1IIII 
ICIiDoIite ud lpecifiea quaU" .COGlIUI 
proc..turn thet .... t be I&pIemaateci by 
IolboraCOrin pericnWal the e .. I,. The 
MIIlpIiDI aDd .nal,ucallMtboda dncribed 
below ~t the aJam.a. of the available 
IDOftitorial_tboda (Ada II the NIOSH 7400 
_tbodl wbida OSHA CIDOIidan to be 
-.tiallo adaiew tdequaa. .... ,.. 
IXpcIMN ...alOMl wbilt aIIowiaa _pIG,.,. 10 lIM .. tboda tbat ..... lrMdy 
"~bliabed withla their oraaaiaation&. All 
_pIopn .no .... Nquiftd to c:aaducl air 
.aanitarilla __ ,.,..,.ph If) of the 
.laDdard ........ uiNd 10 .tilbe .... ytical 
Iabontorita that _ tbia proceciuN. or .. 
aqllly ..... _tIwad. far callec:aiaa IIIIl 
anaIraiaa ......... 

~ ODd AMIJytjcGJ I'roadwe 
1. ".. _PUq IIIOdIwa far air_pia 

aJwJI be IIIixad caUIIloee .... 6her 
IDaIIbraa-.. 1'1Iae ablI be deaipatcd ." the 
--.fad_ .. auitable for ubaao.. 
u..ouae. aalbapb,Wae.lllllactiDoliw 
-liDI- See beJaw for njec&iola of b&aab. 

(Sec. 1110.1001. AppenIIa A) 
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duralion of rmployment plu. thirty (lO) 
yellrll. in accordwlce wllh Z9 CFR 
1910.20. 

(4) Training. The employer thaU 
mainlain aU employee trainlns recordJ 
for oDe (1) year beyond the lut date of 
employment oC Ihat employee. 

(5) t\ vailabililY. (i) The employer. 
upon wrillen requelt. thaU make aU 
recordJ required 10 be maintained by 
dtil aection available to the Alliatant 
Secretary and the Director for 
examination and copying. 

(ii) The employer. upon requelt IhaU 
make any axpolure recordJ required by 
p31agraph (mJll) of WI HCtJon 
available for eumination and copying 
to affected employeel. former 
employeel. duignated reprel8ntativel 
and tha .-\aliltanl Secretary. in 
accordance with 29 CfR 1910.20 (aHa) 
and (JHi). 

(iii) Tha employer. upon requeat. aban 
maka employee medical recordJ 
required by paragraph (mIl2) of thil 
aaction available for examination and 
copyinS to the lubject employee. to 
anyone hdvins the lpecilic wriUea 
colllent of the lubject employee. and the 
.-\aliltant Secretary. in accordance witb 
Z9 O'R IInQ.2Q. 

(6) TraMf~r of teCDrd6. (I) The 
amployer lhall comply with the 
requirementl coocamins lranifer of 
recorda aet forth in 29 CFR IInQ.2O(b). 

(ii) Whenever the employer ceaael to 
do buaine .. and thenl II no luc:ceuor 
employer to receiva and I1ltain the 
nlcorda for the preac:ribed period. the 
employer .h.ll notily th. Director at 
IUlt 90 daYI prior to dilpoaal oC recordJ 
and. upon request. tranlmit them to the 
Director. 

(n) ObHrvalion ofllIonitorin,-{1) 
Employ" olMervalion. Th. employer 
thaD provide affected emploY •• 1 or 
their dellsnated. repreleDtalivel an 
opportunity to obaerve any monitoriq 
of employee expolUn! to aabaltoa. 
tremolite. anthopbylllt .. or actinolit. 
condllClad in accordance with 
parasrapb (d) of thil aactioo. 

(2) ObNrYation proc«Jurn. Wh.n 
oblervation oC the mollitoriDa of 
employee axpolure to .. beltoa. 
tremolita. anthophyllite. cw .ctinolit. 
nlquirel entry inlo an anla wbere the 
UN of protective clothinc or equipment 
ill required, the obaerver ahall be 
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prOVided wllh and be reqwred 10 u.e 
.uch clothing and equipment and ahall 
comply wilb all other appticable Neely 
and heallh procedure .. 

(0) Date~l) EffeclivtI datil. 11111 
atandard .hall become rrrectiva July n. 
1986. The requiremenla oC the .. beiIOI 
Itandard iuued in June 1972 (31 FR 
11318). III amended. and pubUlhed in 29 
CFR 1910.1001 (1965) remain in effect 
until compliance il.chieved with the 
p8ntUei proviliolll oC WI Itandard. 

(2) Start·up dates. AU obliKaliolli ot 
thil Illmdard commence 00 the effectiv. 
dale ucept .1 followa: 

(i) Exposure llIonitorUl8. 10I tial 
moaitorinS required by paragraph (d)(Z) 
of thi. aeclioD sh.ll be com pie lad u 
loon a. pouibla but no later than 
October 20, 19116. 

(ii) Resulated CU"eOS. Rttul.lad are .. 
required to be .... bUabed by paraarapb 
(e) of thit aection u • result of initial 
monitoring lhall be .. t up u lOOa al 
poa.ible after the nllul .. of that 
monitoring 8nI known and DOt law than 
November 17.1U88. 

(iii) Re.piratDty ptDuction. 
Reapiratory prolectioa nlqulnld by 
parasr_pb lid of thIa aec:tioa aba1l be 
provided II lOOn u powbl. hut DO 
hlter than the following achedule: 

(A) Employee. whoae &-hour lWA 
exposure exceeda 1 fiban/cc-July Z1. 
lY8t1. 

(8) Employea whOM a.bourTWA 
expolure exceeda the PEL but II Ie .. 
than 2 fiben/co-Nov.mbar 11. 1986. 

(C) Powered a~purifyinl mpinltora 
provided UDder paragraph lJl(2)(iiJ
January le. 1987. 

(iv) Hygiene and luncltlODllI focililia. 
Conltrw:lion plana Cor dwnprooma, 
.howen. lavatorie .. aad lunchroom 
facilities Ihall be completed no latar 
than January 1e. 1817: and th ... 
facilitiet lhaU be coDltrw:ted and in u .. 
no I. tar thaa July 20, 1181. However. it 
a. part of lb. compliance plan It Is 
predicted by an Independent 
engineerinl farm thet enllaeerins 
controla and work practices.wW reduce 
expolUftl below the penIliaaible 
expo.ura limit by July 20, lQ81, for 
affected employ .... than auch Caci1Iti .. 
need not be compl,lad until 1 year altar 
the ensineerins coatrola arw completed. 
iC IUch conlroll have not la Cact 
IUcceeded in raduciaa axpolura to 
below the permiaaible expolura lim1L 
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(v) Emplo}'ee in{ormalion and 
lJ'Oinillg. Employe~ inConn .. tion and 
Ir:Jinillll required by pllralP"aph IiI(S) of 
Ihi •• eclion shatt be pr~vid~d II won .1 

pOllible bUI no IlIIler than October 20, 
1986. 

(vi) MHiical surveil/once. Medical 
euminalionl required by piuagraph (1) 
of lhis leclion shall be provided OIl lOOn 
UI pouible but no lliler than NO\'ember 
17.1986. 

(vii) CcJmpliance progro:n. Wriuea 
compliance progranu required by 
paragrlllph (0(2) of thil leclion as a 
ntluh of inili.1 monitorins .hall be 
compilled lind avail.ble lllr illl~clton 
and copying al lnon III possible but no 
later than July 20. 1987. 

(viii) Method, of compliance. Tha 
engineering and work practice control. 
as required by p.ragraph (0(1) shall be 
imph:mented a. lOOn at possibl. but no 
,""Ier than July 20, 1988.. 

(P) Appendices. (1) Appendicel A. C. 
D. and E to thil aection ara incorporated 
al part of thia aection and the conten .. 
of·theM Appendicet 8nI raandalory 

(1) Appendicel B. P. C and H to thi. 
aection arw informational and are aot 
intended to create any additional 
oblis.tioDl not otherwiN impoaed or to 
d,tract from any exiltins oblisaliona. 

A,...,.ua A .. S U1O.18I'l-OIIaa I f r .... 
~.. t,·.",,"')' 

1bia mandaIOr)' .ppaAdia .pecifJn the 
procecIww for ualpiq air aamp"l lew 
ubaMoa. tramolita. 8IIthopb,Uita. aad 
aeliDaUla and .pacif"aa qulit1 coauul 
proc:edurn &bat .... t be lIDp&e-tad b, 
L.boratoriH pedonDiAl the .... 1,. The 
aamplilll aad a ... lrucaI _Iboda clncribed 
below rwpreMDl the elaaleo" ollhe avaia.bIa 
lDOoi\Driaa _daoda (Ada •• the NIOSH 7t01J 
_t!aocI) wbida OSHA c:oaaidata 10 be 
_1iaJ 10 adaiave acleql6ale ecpJoy. 
e.pawn .... loMa wtWa aUowiq 
_ploy.,. 10 11M _tbocb lbat .... alrudy 
..~bUabecl wilhla their Dl'laaiuliona. AJI 
_pIoyen wbo .... required 10 CIDOducI air 
JDOni\ol1Jll uader puasraph (I) oIlha 
.taDdard .... requind 10 .lillu aaalytical 
a.bonloria thai _ tbiI procaclun. at .. 
aq\&l"u-. _tIt.od. _ c;oIJ.c:Iiaa &1111 
anaJpiq""-' 

~ GDd AItGJytjoaI Proadurr 
L l1ae _PUq ~ lor air_pin 

alwII be aixed ceUuIoM ...... fillet 
JDeIIIobr--. n- aUU be dnipalcd by the 
--'ad_ .. IUitaW. lat ubalOl" 
u..oIita. lA,bapb,lIita. aad actinolite 
_Iiq. See belaw for njecbaa 01 bIaAka. 

(s.c. 1110.1001. AppendbI. A) 
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:!. Thr prrlrrrrd collrchon device ,hull be 
thr 2S·mm d, .. mrtu cuulle with an 0lNn
f~crd SG-mm ulan,ion cowL Tha 37·mm 
cas,rlle may be II.Md ,f nrun.ry bul only it 
wnllen jU'lification for th. need 10 UM the 
l7·mm filter callella accompan.ira the aampla 
rrlolt, III Iha employee·, upo.ww manitorine 
record. 

3. An air now ralr bel"'~n 0.5 iller/min 
'I'd 2.5 liters/min ,hall be lelrcllld lor Ihl %So 
mrn caM. "I. Ilthl 37-mm ca.lelll ia lINd, In 
air now raIl belween 1 liler/rain and 2.S 
Iilers/mln ,hall be ,elo:cled. 

,. Where poaalble. a su!ficienl air voluma 
lor each air tample .hull ~ CDlJeclcd 10 yield 
belween 100 .nd 1.300 fill~ per equate 
m,lIimeler ~n lhe merabrane filter. If a filler 
darkm. in aplNaranca or illooM du.1 i. _ 
on Ih. filter. a MCOnd Mmpl. ,hall be 
.Ianed. 
~ Ship lhe Mmpl .. la • "sid conlainer 

wilh .urncienl padUn, mllenal 10 pmenl 
distad,in! Ih. collecled filMn. P8dtin. 
maleriallhal h .. a hiah eleclro.lalic cha'1le 
on it •• urface (e ..... xpanded polyslyrene) 
c.nnol be \&.led becaUM .uch malerial caa 
cauae ION 01 fiberllo the .idea 01 tM 
caneUa. . 

L Calibrat. each peraonallllmplinl pump 
belore and _'Ier 11M wilh a "'PI"IMn~IJ'" 
filler OI.Mlla In.lalled belw .. n tha pump 
.nd Ihe callhralion devices. 

7. Pwnonalaamplel IhaU be laken in the 
-brealhin! zone- ollha employee (I .. ~ 
aUacbt!d 10." ncar the coli" or lapel nc.,. 
Ih. worker'. lace). 

L Fiber counla "'aU lie made by poaili~e 
ph ... e conlre .. uaina' miCl'OlCOp4l with IA' 
10 10 X eyepiec;e and a 40 10 4S X objcctive 
for a 10lal IMplificalioa ol'pprollh""lely 400 
X .nd • "umerical .perture of 0.65 10 0.75-
The rru acope ,hell .110 be lilled with a 
green or blue lilter. 

9. 11M miaolClOpe .b.U be filled wilb a 
W.lllon-BeckeU eyepiece Ir.lieule C11libraled 
lor a fi.ld diamel.,. 0( 100 raicroraelen (+ / 
-% raicromelen}. 

10. The pha .. lhih delection limil 01 the 
microec:ope .hall be aboul l dep-eq 
m ... 1U"ICl U6UJ! the HS£ phaM ahifl 1 .. 1 .1 .... 
ItI outlined below. 

L Place the 1 .. 1 .lid. on Ih. naicroacope 
II ... and caoler it under Ihe ph.M objeclh,L 

b. Sri", the blodt.a 01 pooyad linea inlo 
IOCUL 
N~Tha .11de con.i.1I ol_a .. Ia of 

jVOOvad Un .. (ca. lO .roo".,1 10 each block, 
in deKancUn! order 01 riaibiUly f~ Mia 1 10 
7 • ..".,. bel", the 1 ... 1 vl.ibl •• Th. 
requirwmmll lor a.bello" traraolile. 
Inthophyllil •• and actlaolil. couali", are th.1 
the microec:ope opuce mutl _I". lbe 
pooycd Un •• In .. I :I complelely. althoulh 
lhay may .ppear IOmewh.1 IlIal, lAd lhal 
the pooyad lind in MI •• Ind 7 mutl be 
inviaiblL Sell 4 .nd S mllal be all ... 1 

p4ni~lIy " i. ilole bUI m;Jy WIIf)· .l i.,h,I}· in 
vII,b,lily betwun microlcnpce. A micm.cupe 
Ih.1 f"l. to nlr.cl IheN req:.ti~mcnl. h;J, 
rllher 100 low or 100 htah ~ ~.olullon 10 be 
uKd for "be.IOI. lremolila. IInthophyUile. 
and Iclinolih: counlinl. 

Co U Iha image deteriorAle .. clean .nd 
.. dju.1 Iha mi.:ro.copc optlca. IIlh. pnlbl.1I'I 
persi.l .. con_ull Ihl microacope 
manul.clwwr. • 

n. ~ch .et of .ample. laken willinelud. 
10 percenl bl;tnU or a nlinilllllDl 01 Z III.nlt .. 
The bl~nlt re.ultl IhaU be .yeraled and 
.ubtracted from Ih. anal~lical mulll belore 
repurlina. Any .. mp/e. repreMnlad by a 
blr.;;" haYinl a fiber coual io .lICe .. 01 7 
fiben/lOO fields .h.1I1 be "'jeeled. 

lZ. The tample. shall be mounted by Ih. 
;Jcclone/lriacelia ll\elhod or a _thod with 
an equivillenl ind .. 01 rwtracllon and elmil ... 
elflnly. 

11 ObeaNe ,he lollowlna couattn. ru'"
I. Counl only fibera equal 10 or bI..,.. IbA 

5 micromelen. M ... I&N the lenatb or curved 
libe" Ilo",lha curva. 

b. Counl all partic:la .... _toe. trel'llOlil .. 
IUIlbopbyUil ••• nd .cllaolila thai hav. a 
Iml''''I~widlh rallo (upect.redo) 011:1 or 
.,..ller. 

Co Fibers Iyin! antirwly wilbla lhe bo~ 
or Ih. w.llon-8ec:k.ellsnlicul.llald thaU 
receiva a covnl of L Fibers CI'DMIn,the 
boundary once. b.vin. OCIG mel withilllh. 
circle. ahMJll'OICein the counl 0( one ball (YeJ. 
no nol coual .ny liber thaI ~ the 
anrdc:ul. bouoduy more tlwn CIIICL Reject 
lind do nol counllAl oth ... fiben ...,.,. 
Ihoulh Ihey m.y be ",tibl. oullide the 
&J1tdicule UCL 

d. COWlI bundln of Obert .. oae fiber 
un Ie .. individualliben CUI be Identified br 
obMtVinl bolb .ade oI.a Jndjviduallibltr. 

I. Counl enouab sr.lk:ui. nelda 10 Jiald 100 
rlben. CoWlI • raiamlllD or lO Salda: llop 
counlin! al 100 field. reaudJeaa or liber 
covnL 

14. Blind recounla ebaIl be c:onducted al th. 
rale 01 10 pen:enL 

Quality Control Prot:«Jurc. 
1. lalnllaboralury proantRL Each labonlory 

and/or uch COIIIpaa)' with _ thu _ 
Illicro.c:opi.1 counlina elldca thaD ntabli'" • 
II.II.dcally dc:wanad qlUlUly ... l&Nace 
PfOlRlll lavolvi", bUad 1WCOIaII1I and 
COIDpori.OD. belw~ aaicroec:opia .. 10 
monllor Ihe VRriabiUty 01 c:oualina by each 
mic:roKQp411 .nd ber-a mlcrolClOplllI. la a 
company with more thea _ I.banlorr. the 
program .halllncluda aIllabanlorin lAd 
ahall al., evaluala the Iabora\ol')'-loo 
laboralorr variabilllY· 

1. Inlerlaboralory props-. !acb labanlorr 
.nalyzin ... be.loe. lrelllOlilL anlhopbyWIa. 
lad actioolU. "",plee lor a.lpUuu:. 

REFERENCE FILE 

drlnminatioa ehalllmplrmrnl a. 
!DtCfla"oR'OIl qu.lily ... llflInca ~aJII 
th .. 1 .. a milllmum inclu<lu p.rlicipetion 01 
;,1 leul "'wo other ind~d.nllaboraloriaL 
Eooch loiIH)ntlory .haU pMlticipal. in round 
rol.iQ Intine .lleul once avery. mootha 
wilh .11 ••• 1 aU the olMr laboraloti ... ila 
Inllliabonlory qUllllly ... Ulance Inllal'- Each 
IliburalOfY ehall .ubcnil .lIde. Iyplcal oIlt1 
own worlt. load lor 11M In thl. JlNPWIIL The 
round robla .haU be d .. iaaed and ... u111 
ualyzcd ulna 'pproprial •• 1Illetical 
mathotJololY. 

1 A.II individuall pwformiRl ubelw-, 
lremolile. anthoph~lIil •• and aClinollla 
InalYl1e Il'lIIaI haYI I.ken the NIOSH c:durM 
lor aamplina and ayaluali", airborne 
.. belloe., IremoUIL IAlhophyllil" lAd 
acllaollle dUll or lUI equaliYllenl CDIIl"M. 

4. Whea Ih. \1M 01 difTenml rnIcroec:apc:t 
coatrtbu·l .. 10 dlfTormcae belween coua"" 
and labonlDria. lbe ellad 01 the dlll .... at 
mlcroacope ehall be ev.lualed &ad tlJe 
IDlc:ruecope ahlU be replaced. .. aacnaarJ. 

S. Cumal reeulta 01 thna quality 
.. Iuraace prcIInI_ ahalI be poelld ia .. ell 
laboratory 10 kao die WlicnIIcapiata 
Jalonned. 

A"...ua ... fll"'~I'" 
PI = E .... far AabaeIae ~ 
AadaopIuyW ....... AcdDoIIl. Saaapha'" 
AAaI,. ... N_ .. • .... ·Iorr 

Tble appendix coataiRl • detailed 
ptOced .... lor ~ lAd enal)'lle lAd 
iacludM .... crilical eleaceata apeciRed .. 
Appeodix ~ £mpio,en are DOl requtr.d 10 
8M thJa JIC'OCIIdure. but Ibet are required 10 
u.. Appcadla ~ 11M JIIII1IOM 01 AppndbL 8 
at 10 provide • detailed .1.,...".... ... _PIJaa 
aad ..wy. procedure thel coalonu 10 lbe 
eJeraeali apecifJecI ia Appeadix A. SIace IbIt 
ptocadww _, alao .tanducIDe the anaIylle 
lAd reduce variabilily. OSHA encounrga 
araployen 10 11M uu. appeadix. 

~ n.mo/iw. Anthophyl/iw. and 
lactil/Olit. ScmpJin, and Ano/,.;. Mclhod 

Tec:haique: MiClOKOPY. Pb ... Contnut 
Anttlyle: Fibers (nwnual cou.nt) . 
Sample Preparatioa: Aulorw/lriac:etin 

method 
Calibnttioa: PIw ... bift clotection limit 

.boul 3 deane. 
Raqr.lOO 10 1300 n1Mn/aun a ruler 

are. 
EaU/ftIIled limit of delftClion: 7 fibers/ 

nun I filler ..... 
Sampler: Filler (0.6-1.2 IUD mixed 

c:eUulcnc e.ter membrane. z.s.mm 
dlamelw) 

Plow hilI!: o.s 1/mln 10 %.5 1/min (Z5-mm 
caNeU_) 1.0 l/mio 1o %.5 l/mUl (37-
IDnI c::uaelle) 

[s.c. "'0.'001. App . Idbt: 8) 



IUI.le ::iUt:l::i r ANCES 

S4mple volume: Adiu£1 10 obtain 100 10 
1300 fibers/mm I 

~lupmenc Rouline 
Sample ,tubihIY: Indefinite 
B:anka: 1~ oC .c.mples [nunimum 2) 
Siandard analytical error. 0.25. 

ApphcablUly: The worlunl r.nl8 II Q.Q2 fl 
cc 11~L .Ir .~mplp.llu 1.:l5 f/a: 14OO-t. .u
... mplel. The Dlclbod aivu lUI tndeIL of 
llIt>orM ubnloa. IrelDolil .. anlbophyllil •• 
and &ellnulila fiben bUI may b.1lMd far 
Olb., mal.na1a IUch .. filJrou. lila .. by 
InNrllna aWlable plll8malen inlO Iba 
counl1n8 NI ... Tha malhod do .. Dol 
iliffcnDUala b.lween aabe.lo .. IlCmolil .. 
aniMphyUit .. and aelinolila and ulb.r flb.n. 
AJb.alo" lremoilla •• nlbuphyUiI" and 
aCllnoli1a fib.t.lc .. lhan C&. Q.2S WD 
di.Dlaler will nol b. iklKled by thie INIlhud. 

Inl.rf.rencea.: Any olh.r airbome fiber m.y 
int.rf.,.. a&nce all partlclal _liII"tbe 
couatioa crileria .,.. counlec1. ChaiAlike 
p&l1lclaa _y appear fi~ Hilh level. or 
nonlibrol&l dl&ll pllrlicl.:. may ubaa&nl m,.n 
In the neld 01 villw aM r.iN the d.llIClioft 
IimiL 

R .... nll: 1. Aailone. 1. TriacatiA (alyarol 
tnacalale). rupAl grade 

Special Pl'llCllutiona: Acttoaa 1a an 
uu.naal, D.-ble liquid aad prac.8l1liona 
mUll be laUa !WII 10 ipa\e IL Hulint of 
acetoo. DlI&II be dona ill • VGIIUaled 
laboralorj fllJll8 bood l&IiDa a &-1 .... 
• park·&.. beal aou.n:a. 

Eqllip_1: 1. Collaclioa device z.s._ 
ca_n. wiLlI »-nua e"'.GaiDa cowl with 
caUIIloM nter filler. o.a 10 U DUll pore .u 
aDd bKkup peel. 

HoUI: AAaJpt rapra .... lalin fill_ rOf 
rlbw boidLp-ollDli belora 11M and diacanl LII. 
filler lot II more tlwa S fibcn/100 1i.1da .... 
rCMWL 

1. PwIoAaI aampliDa pwnp. .... t. tlwa Of 
aqual \0 o.s L/miu. wilb Iluibl. c:oGDlICtiq 
lubin .. 

1. Microecope. pha .. coatraa .. wiLlI FHA 
ar bill. rul ..... 10 lOX .yepleca. and 40 10 46X 
pu .. objacliv. (\otal_IAiRcaIiOA ca 4OQX; 
A_rieal apan..,.. . ' iu16 10 0.7~ 
~ Slidee. a1aM. .tnal .. froat.ed. pre-cJ.aned, 

2S.75_ 
~ Cov •• lip.. ;S • Z5 aw. DO. 1 Va WIl ... 

oth.nriM .pacirled by micnlac.upe 
maawaclwat. 

L Knif .. No. 1 lWIieal .t .. L curv.d blllda. 
7. Tweaan. 
&.. F\uk. Cllth·type. inlw-ted Dack. 2.50 10 

IlOO m.L (wiLlI UIlII .. holad Nbbar .Ioppar and· 
.lbow.Jolnted Ila .. IlIbin&. 11 10 U c:m lonaJ. 

e. Holplal ••• parlL-fre •• alirrina Iypc 
hMWIC manila; or iAIrared lamp ucl 
magnalic .timr. 

10. S,riqe. hypod.rmic. with Z%1I1up 
neodIa. 

11 . Grallcula. WDhon-!kdclllypc ..-ilh lUO 
10m d,,,m("ler CJrcul..r field al u... apecunc:n 
pl .. ne (;Ire. - lLOO18.5 mID ',. (T)'lM G-22I. 

Nol •. -lhe ar.lieull i. C\Ulom-made far 
c .u:h IJllcroacope. 

lZ. IISE/NPL plwM conll",,1 leal llid .. 
~r"'ll 

13. Tdescupe. ocular pb .... rioll cenlerina. 
14. Stllse mll.:rolDetar ID..01rnm divieiocu). 

S .. lDphnl 

1. C"li!Jr'le nch penon II umrllA, pump 
wllh a reprelftl'alive .. mpler iIIlio .. 

l. FUlen the aampler 10 the wortr.at'.'apel 
"I clo,e .. poaaibl. 10 lhe wOIker'l DIOu\h. 
Rllmon Ihll lOp cover froaa Ib" end or lhe 
ctlwl eJLlenaion (upeo facel end orienl faca 
down. Wrup the joint belween Ilta axlaad., 
and Ihe moniiOl', body with ahrin.lr. tape 10 
pr'=Yelll Ilir ,.: ....... 

3. Suhmil .1 lea.1Iwo bl,nIt, (or 11K 01 the 
10lai _ampl ... which,vat i. lI .... alullar aKill 
let of _ple .. Ramova the cape Croat the 
field bllllllr. CUMIIca aaci at_1M Cllpe tAad 
uaaalla iA a dean .,... [baa or bolL) duriol 
the aamplina period. .. place the cape III the 
CII_lIn wllea UIIIplint ia complatad. 

.. SaDlpie al o.s LJrniA ar .,-1 .... Do nol 
e"c:eed 1 IDItolai dllliloadloa on the iii ...... 
Adju.' aamplm, Dow nla. Q (L/min). and 
linaa 10 prodllC8 • fiber d.aily. E (rabenl 
mml). or 100 10 1300 nben/lD'13.lSX1~ 10 
S X 10' fibara per zs..- filler wiLlI .aac:tiva 
colleclion area (A.-3IS _IUlar optim ... 
COIInUna pnciaioa (_ .lap n below). 
Cala&lala the IDiAilDWD -plioa Ii-. 
'-(1DiA! al the aclloa lanl looa-b.lt 01 
the CUlftnl .,andard). L (r/ce) 01 the fibnNa 
alfOlOl beiDI _pled: 

(Ac)(E) 
t..-

(QK1.n0' 

~ It,mave the 1Ia1d moniew at the aad 01 
NDlPJina, replaca th. pla.tlc lap COY. aad 
amall .nd ClIp .. and .Iora the monilor. 

L Ship tba UIIIpla iA a riaid c:oatalMr 
wilb ... rrld.al padWIa _larial 10 pm ... 
Jo-tlinl ar damap. 

Noe--Do !WI11&I8 pol,.1ynae 1_ ID the 
.hippina COAIaiIIu bec:a1lM ol.lactroaaali.c 
forcea which _y C81&18 Aber 10M lroaa the 
... ropler rahat. 
SalDpl. PreparatiDA 

NoY-Th. object 1a \0 prodllC8 _pIae 
wilh a amoolh lnon-jrainyl bac:karo&aDd ID a 
mecliWD wilh a ralracliva lAde. aqMal \0 or 
Ie .. IhaA U4. The _thod below coIlapMI 
the filter for aaaiar fOCl&li.Dt and producaa 
pafman.nl QlOIID18 which aR IIICIluilar 
qUlllily corurol and lnlwlabontury 
compariaon. Oilier 1nOWI1m, tecbniq~ 

S-'IJ 
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merlonR the ItbOvr cnlena may allo be uted. 
e.I .. lh. nonpermanenl fidd mounlinl 
techmq .. e u.ed io P • CAM De. 

7. En,ure Ib .. 1 Ih. Ilat. Ilid.e •• nd cov ... 
'lipa a .... ffH or dual and fiben. 

L P1aca to 1000 ml Df ace Ion. inlo 1 CIILb
I~·pa naalr.. SlOP per Iha n.,lL with a .inll .. 
bole rubber .Iopper throulh which allAN 
Itll.e '''''md. S 10 I cm inlo the nulr.. 0, be 
pwtiCIA 01 the IUt .. IUb. th~11lt11a the lop ur 
Ih •• Ioppar II 10 10 emJ il benl downward in 
an elbow thai mak" '0 .~. of 20 10 JU 
d~ wilh Ih~ horiwnlal 

II. I'hlca the n:.u in alUmna hOlplal. or 
wrap in a baalinl manll •. Heal Ih. ace Ion. 
pnd ... lly I .. it. boainl IAtlDpcralur. (a. $8 
.c: .. 

Cal&t1oG-Th ... calone Vllpor ml&lllM 
iIt,nar.11Hi In a vuntil .. tad fWII' hood Iway 

. from "II OpaD na_. ;and apark ~ 
AlI_rolll. bellliAll _Ihllda can be I&IIId. 
proviJioa n.u DpclA a.m. ar lpa.rb ant 
pn:acDL 

10. MoIInt either It .. whol. Nmpk fill ... or 
a wedae cui Croat the _pie nit. OA • daaA 
a1 ... alida. 

"- Cut wac:tae, or C&. 2S pen:uI or th8 filler 
Anla with a QllYed·blada .... 1 wraieal bU. 
l&Iinc a rocIU.nl _boa 1&1 pray.al la.riAt-

10.. 1'1,,1;11 Ih" filler 01 w&.'&I,c.eo • .1"'11 tiJo. liP. CoO 
Iii ... dide. 51 ... lic .I.:ctricilf will l&Iu .. ai Lr:cp 
Ih" fiIlI:r CIA Ibe .Iid. unlil il i, cl~lIfU:lo 

Co Hold 11\1- lib ... Iid. a.&pponir.illl.~ [iJ,~ 
itrprollinl.It!ly 1 to Z em lram the ,I",. tUM 
J,iltrt whMw IIje IIcetoD. Vllpnr i. escapinl 
fmm Ihe he~led DilliL Tbe lI&:ehm. v:.poc
,1r.:1Ir.\ .huu!d c:.wae a CIOCdeD'IIItion apol on 
I~o" alat •• lid~ ca. 2 10 3 an 10 diamelotr. Mov. 
II.,. Ill.aaa ali&k 'IUIc!, i., ,he vapor llre.11L n. 
mil, ahcu.ld dNr in 2 10 5 ICC. 11 the filler 
&.\&lls. oliSlGrllt. ar ii ulh_i,. :enderd 
\;."\!lwN.:. Ib~ tr.lpur IlrOIOIm is p:ut..lbly nul 
"lnHlll enullih. PerwJ!l''''ly wi", tba CloII .. t 
1'Ct1 '''Ilh Ii_. to prevent liqllic! ~Io"" 
.!J:p(lin~ onlO 1M nll.r. 

d. U.'n, lbe: hypodermic .~rlnp witlt a %2. 
)0."'11"' MCdI~. p14r.e t II) 2 dro)p' or tri~celin 
0)11 Ihe fillrr. wnllv luwar .. clean Z5-mlll 
~ .. ;uo &;lIver .lip cWWII UAIO tba Ell ... al • 
::I.:chl :an'Ci. 10 reJlK" L". pou:biltly or 
!ortlliUI bIIbblca.lI too IDitDY bubble. Conn or 
In., lUllUunl ollriacalm ia iuuO"idant. the 
c:,"-'" .tip lUy beo"_ cS..h.dlold withia • r_ 
hc.:on. 

o!:. GI ... 1M N"'~ ·01 the cuv ... alip \0 the 
»:.1'18 alioJa u~itll a ~uar Of DOI;t puliab. 

~ clouitilla .I.,w. the .. We 
preplirilliuA u .. y be he ... toN un • bulpl .. l. 
h .. ,!.Ic:a lemparawre;;o "C) f.w 15 ruin 10 
b..»I.n durin&- COUAlinR roay pr~;u.i 
illlrollodi.I.ly .flu c1uriDIi .nd ""lunLinI ,n 
c:umplt:led. 

[Sec:.. 1It0..1oo1, AppendIlr I) 
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(:. ..... r .... ul; .nd Qu .. hly C,,":r,,; 

11. ~hbr'hon 01 Ihr W .. hon·lkdr.ell 
~I ... cule. The diOlrueler. d.lmml. ul Iho< 

tm:ul .. , cLlun .... 1I ./"1101 dnd 'he diJC di.lmclcr 
n,_,,1 U< .prcliir.J ""hen ur.lcr·nll Ih.: 
III :JIIcu!e. 

... Imerl :.nl' a".II .. hle arallicl&!r. tnlo In. 
")\.PICCC "nd lue"" eo ,hu Ihe ar .. licwe !inu 
•• o! .r ... rpllnd cleu. 

b. 5.:1 Ihe :,ppNpri.,c inlcrpullllI;aI)' 
JI .... n.:.! .nd. II .. ppliabld. tc:M!' thd 
b .... Jt:w .. r huu OIujuluuenl 10 th.lln" 
1II"lInllir .. lif)n rcm .. inl culUl"nL 

1:. In~l .. jJ 'k .w Iu"~ )( phau objective. 
II.. l'l.c&: .. IiliSC naica'umcltr 00 th.e 

an.~u~1IC uLlcCI "I"j/" iAIld fuc~ Ihe 
m,,:rolcopc .;n Ihe IItl1JU.IC lie!:,. 

c. "''' .. ;.UII: Ih" m"lInilll~d .0'" lenlilh. 
L.I::uul. u~;r,"lh.: lila.:" micront"'''r. 

I. ReM",.. 'hc &ralicul" lrum Ihe 
mlr.:tu"copc lind m,,;z.u,re i'. "clual JIIid 
lenll'b. ~(lUml. Thi. c .. n bell be 
.:II:c:onlpli"hcd b)' lISiu, a al"IIC fiuN ""ilb 
vr.micn. 

,. Collcwa'e 'he drcIe 1ll.n:o!l.r. d.4mm/. lor 
Ihr. Wllhon·Ikt.k1!1I @r.licule: 

L.AD 
d.. .. ---

L. 

EumpAe -U L. .;. 106 IUD. 1. - z.9:t 111m 

.. nJ 0 .. 100 um. Iben d. - %.71 IIUJL. 

b. Check th. fielJ dUm.w. D(Mc:ceplitbl. 
tIIlltj. 100 IIUII % Z mm) wilb a lLase 
miCNID"lar upoIO rvceipl Wille W.liaa!e lrom 
Ihe m.nul'aC:llU"Cf. De'.muna field .rn.t 
Inll:l·/. 

lZ. Miaoacope adi~lmenLL Fol!ow Ib" 
mllnlll .. cl~r·1 iau:ll\lcliunll and alao liw 
(nUo\Yin(f 

•• Adi",,1 &be J:jllu 1O&:1"",c lue even 
il!uminatioa aao,. Ih. fiorlri 01 view ill Ib~ 
cord.::!.er iria. 

No&e.-KuPler i1!umilWflion I. pnelt!nl!Ci. 
whe"e .v.iJ4bl •• 

b. Focul OQ Ih. p!trticuJ.!¥ !noI1.riAllO be 
eumioell. ~ 

Co Maw lure Ih •• llbt: 1i~ld iria II in rOOl&. 
Co'UI,CRd OQ the IAmpl .. and open onl)' 
• aouah 10 lull)' iIIuminal' Ih. field or view. 

el U .. !he &cleacope ociIlar Iupplied b)' ,h. 
manulaC:hINt 10 'a.&Il'8 Ih.l!he pIIotH rinp 
(41\11""'r dtaphcapn .ad p1a ...... billin. ."'NoTnc., .... COI\UIllric:. • 

13. Q;:.:JL Ibe pha .... hill d"ledioa limit 01 
Ihe mlcnJlCOpe periuJically. 

a. aemu". Iha HS£/NPl. phll ... contrall 
lelt Ili.1e lrom ill Ihippina c:onh.wr and 
cenler il lII\IJer Ibe phase objCCli"a. 

b. BruI4 the bloch 01 srool/lld linel inlO 
lu.,\&&. 

Nota..-The .lide coruilll 01 ac'''eo teta of 
8ru(ovel Ie.. 20 lrau" •• lo .. .ch blodl io 
J",cr.nJ,ull order 01 vl •• hihlr Irotu l.tta 1 107. 
Th. Nqu&temcnta for counulII 0),. thlll lha 
ITIh':NI4,;UPf! OpllCI mlUl ,.1011". ,he 1I'00""d 
Itue, In ~I 1 cumillel.ly. 1l11!iough ther /IUIy 
1[:11<''': .... n.~ .. h .. 1 1.1:1'. OInd th .. l Ihe lJ'OO"wd 
1 .. 1od~ in acb is 10 7 mual be inlluible. 5.!'1 4 
."," S aWl' be! .. , k .. , path.lI,. "i .. (,I. bUI 
lTIo6) ""ry willhrly ID "iSo.bwl), belween 
naicroacopel. A .IIIUUSCUpe whll;b faiU 10 
mt:ellha. Nqun~nl. Iwt lilller IOU low or 
1.>0 hl~ II ruolulion 10 be UNd fur Iabe.lo.. 
,",/Dullle •• nlllopltyUua, .nu .C:llDolLiIe 
l:o'Jr.!!n". 

c. IIlh. image qU4LiIi' da!lerio,.&c .. clean 
Ib, micrul\:4:pe ol'lia .. nd. illh. pnollilim 
s:'.!naill" c:on..ult the mic:ruacupe 
oliinulacl~. 

H. Qlhtli'), cUlllroI uf fiber Qlllnta. 
•. PreJNt'" at"! CIIunl fi"ld bliInU 410na 

..,ilh lbe field .ampl .... JWpun the CO<IDI. on 
eac:h bl;an;.:. CIolcWMltI the _ID 01 lbe fi.1d 
blan!. r.ounla lind liablr.'" this velu. Itolll 
.. cb a.3IUpl. count botlon "'~I the 
retulta. . 

Note I.-The identily 01 the billu. farleta 
ailnuld bot WIUolwn 10 the C04IA'U until aU 
Nun', bawll b.."t!n complet.d. 

Nute :&: U a facld bIuk ),id'" liber c.ounta 
are.l~ then 7 iiben/IOO ftalda. rep.xt 
puMible CQDI;j.niua&ioG or 1M wrapl ... 

b. Perform bliud rac.JUDta by c!w ....,... 
coonltlf on 10 /'Creenl 01 fi!te ... COW11.ed 
(.Iitlel relabeled b)' a perwa oth.ar &b.a tbe 
councer). 

15. U .. theloUowin,1a& 10 delanlWle 
wb,,;bar. p..ir or COUD&a OIl tha .... Bitar 
sh~1ILi be nj.cted beo:a .... or poMibJe ~ 
11Iia IIMU.I~ uLinwIH tha c:GIIDliaa 
repe .. 'abilil), III IIw !N~ c:oaIIdaAce Inel. 
DUCllr.i Ihot _pie iI the dilleNau betw .... 
tha two c:.:Iunl. eJU:nda 2.17{F)a.. wbere 
P .... VClil8C o(th. two rabercounll ud 
.... l.w!i~e 'laAdard dIIvi.lIloa. wbidl aIaouIcl 
be derived b)' each w .... t.cxy Iw.Md GIl 
bialorical UHlou .. claIM. 

NO&&.-U'II ""it of CO&IIUa Ie njec1ecl •• a 
resull or thia ..... recowu tha ~ 
aampl .. ia tha .. I ud IMl tha De .. COUDIe 
IIlIaiAll the flnl COWlLL Dlacvd adI ,.jecled 
paired counllt. 

la. Enroll aach new COIIDW IA a lrabWl • 
COlii'M thai ~para perfOrm:&DCla of 
cnWllcn on • "arill, DI .. mpJ.:.1&Aiq IhIa 
proc:ooUI&I'I!. 

NoI&.-TIl en." ... pod nprodudbllll)" all 
iIIlJot .. toriH e",.,.cellA aabeotoe.lreIa.oll&a. 
anlhophyllill. lind lIc1iJto1ile c:wnliaa an 
rcquin:d 10 plirticlVdle ill the I'nlfIci.ncy 
1uwI}'t.cal Te"lin. (PAT) Provam .nel abo,,1J 
ruulinely participale with other ubealoa. 
trr'llollilt ... nlhopb~·\UI .. aod admolil' fiber 

REFERENCE FILE 

a.tWlllna l .. bonolorio!l an Lite •• .:h4nojo! 01 1i~1U 
... mplon '0 com~/'f! pcrrurmolnce ul COUnle!'L 

M""un:l1Ienl 

\7. PI .. c. Ib" Ihul on Ibl mlc:holoia:ul I'''I:~ 
01 'he alibtll.J DUCl'OKOpe With ,be cenl ... 
ollhe lil/.:t uuJ.r Ihl objec"". lenl. FlX'u. 
the microu:ope on !he pl.nl 01 'he fihu. 

la. Rqul.r1y check phuc-rina .di,nAlCnl 
and "oWer IlIum&n4lion. 

lQ. Tht 10Uowinlilr. th. counlin. nil",: 
•. COUIII OlIly fiben lonser ItwD 5 UIIL 

M .... u,. lb. It",lb oC Cl&t\'cd Ii~n .Ionl the 
CIU'oIe. 

b. Counl onl)' fibotn wilb a lenlllh'l~widlb 
I"Ilio rquallo or II"IlIler thu l:L 

Co For fibers I~I erosl the boundllry ullh. 
aralleul. fi.ld. do the loliowinr. 

L CowII aoy fib.r lonser &b. S Ul'll l;wl lin 
Inlirel), willUn &be JIfII&icule area. 

Z. CoWlI •• " fiber an)' libotr wilb nnl)' on • 
.ad Iyinll witbia Ihe .,..UC'JM uca. 

3. Do DUI counl an)' fiber thai cre.ln Ihe 
puticule bouadaty InOte than once. 

4. Reject aad do DOl COI&DI .11 OthL't fibc,..: 
cL CouGI bwIdJea cl raben alone fiber 

uaIeu individaaaJ Iiben CIIA be i&JeGtilied b)' 
obMtYina both eadI 01 .. fiber. 

.. Cowll uoqb aralicuJe lieleft 10 yield 100 
fib.ra. CAlIDt • .ww.WD 0120 BaJda. Slop al 
100 fMIds npnUna 01 fiber caUAt. 

20. Slut COI&DIina Iroaa one cad 01 lb. IiIter 
and pNIr.a aIoal • ncU.l Uoe 10 1M o&Mr 
and. wit alb« lip 01' do .. OIl 1M litter. and 
coodaue Ia IIw nvene dincllOA. Sotlect Ii&:Ida 
nDdolaly b, IookiJaIIW'), Iroaa die e)'epiIc:e 
briefly while advanc:.iDt &be ........ k.l ....... 
Wbeo •• ~Ie covera c:a. 1M! or IDOt8 
01 the field ofNW, reject 1M fteld ud NItoct 
aaotbw. Do aoI rwport ra)lded lWda Ia lbe 
DwaM 01 tulal 6e&da COI&II&ed. 

No&-W .... COUDdq • fiaJ4. cantimaoull, 
.caa I .... of focal p&u. br JDGVtaa 1M 
floe (OQII bob 10 datacl "." ao. fIbetI 
which haw become .. bedded Ia 1M WI •• 
n.. amalMl.Iameler flbera will be y." laint 
bill an UI IaaponaA& CIDIlIribuIioa 10 the lOW 
COUDL 

Cala&Iatloaa 
U. Calaalale uacl report rn-deuU, lilt 

Iba liller, I (1Ibat/_1); by divldialthe 
total ru- COIIDt. P: uua 1M .... field 
bIaaJr. COUIlt. B. br the _bar of ftal. It; 
IDCS the Bald ...... ,.. (CL1XJ1716 .... a for a 
pnlpert)' cam.ntecl Wah_Beckact 
p'.licI&Ie); 

(s.c.. 1 t1 Q. 1001, ApJIu iMII I) 
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. :l.1. C .. lc".l .. le ;he ~on.;.c,nlr.aIlOn. C lfi<:.el. u 

,.l.o.:,.,. .n It-.~ •• r , .. 110m. wml'llhl. V ILl. Ulloa 

the .ilcclI~1! c...1:"':II'ln ;U~. c/ 'h .. filla. A. 
IJa~ mm' (10 • .J !:>-mm foIl.trl: 

C _ If-II".:I 

V\1I1·) 

Nola.-PertllJu .. a,. rJl"c.Jr. .. nd 4dj...,1 Inc 
\·,.I"e nl 1\.. I' nOXl:hllry. 

,\Vf>en4i .. C 10 11911l.IOOI-Q""Ii~Ii'·. and 
QUAIIliwtiv. ~',I , ... li.11I Pruutlllnr
M.udalAry 

Q""lilali,'o til T .. ~ I"rol~ 

I. 1 .• /I/lIIIY} It.-rlolc' J'roluc"l 

A . OdOf' TItre.huld Sr.rn:nina 

1. Three l·liler ,,1 .. »& j~ ",ilh mr.lallida 
It: iI. ~t .. .on or.lkll j4l'a\"n: n:Cjllired. 

, O<1..,.·lrcu wltler 1".10 di.,,;ied Ol' aprins 
.... IIlr) "I ""I'I'O,in;;" .. I), ZS· C .ho.lI '-u~ 
fc~ 1"'= .ul.lliuns. 

l. 'J1w i_myl "r~I"le 11M) (011110 knuwa 
liS I .. ,prnlyl.ta·'"la-I.IOI=" IiUluli"o is 
I'1,. .... rr.d I.}' Gu.!;n(l1 cc of pl&te 11\.'\ 10 aoo cc 
of ...Jar fm Wilier ia a l-1il., j.r aoJ ~hukin, 
fw :JO se&:Oneia. 11Iil aoluliun a"""t", 
pleptlreci new 1I11~1I11 wecUy. 

4. r. ~in¥ I .... Jhllll be conducled in 
u ",una .cpa, .. I. fl'Olll\he mom UWId f\W 
.. < IIOiII ral I ... ti~ lb. two RJOlna .hid! IN WliU 
\ ealilMIod bul Jhllll nol be CXIII"'-'I:Ied 10 the 
.. :m .. rwclrcut.lina vc:at.ilillion lyal.:I1. 

So. The odor Ie, I loluliun il pn.1JcI1'Cd in • 
""XI'..! jllr b~' pwei", Q,4 CL III the: 51..0.. 
... Iulioa inlo 500 cc ul oclor f, .. ..: wilIer uain •• 
c!e..n dtopPft' or pipcllc. Slutk. fN :IU 
ac'Cuudl .nd .Uow 10 al.ad for Iwo 10 throe 
mioulel In l""llhe 1M c:oaua""liun .bIllIe 
lhe liqllid ca.), ~lIcb eqlllhbri\lllL 111i, 
... 1&:lic·Q ca.y be IUICd (or only 'II" dIIy. 

Ii. A lUI blilrY. is JftPclrW io • lhird j.r by 
IIddi"l 500 cc o( odor fR.'t wII.r. 

i. Th. odut I ..... nd lcallll .. nk i.,. allIIU lie 
1.~lIl:d 1 ;,Ad Z for j.r iUIIRliliQlion. If the 
lab,," IU'e pUI on Ibc lid&! Ihc:y CtlA IN: 
JlC'rWdi~Uy ' Pftled. dried utf .n.lnvilchcd \0 
IIIlinll"" the IIUL'Irily of the luL 

.. lbe ruUowina irulrw:tiOlUl .ball be IYped 
cln .. urd .nd pt..:cc1 GO tho leM. in frool or 
Ih. Iwo tnl jIIra (~. 1 .nd %1: ""The purpoae 
v( dUi lulia lo.cklcnninls i( YOIl UII NlMU 
bw_ 011 al • low conantratioa. Tbe lwo 
l.nIlln la fronl or YOII coot:ala WI I..,.. One of 
1I •• 50:.WIlIc: •• lao c:onllliRi I llIl.llltlDOunl IIf 
boonoIntt oi\; Be IWW aha collen I" un IipL 
tI:~ ab..Jt.e ead! boll!1 fur hVII SCQIncl&. 
UnllCl'Cw lhe liu of • ..ch bollle. olle II • tUno. 
CU'ld soin .. I abc mouth of Ihe bollle. bWia11 
10 thl lell conuudor whic:h bollIa conl;aina 
b.nltna oil" 

Il Th. nU~lurcl ~u in Ihe 1M odor 
d,lectinn IClt .h~U be P'~Pllrrd in lIn .rea 
IW'!U'lltle froro where Ihu lell i. pedonDCd.. iD 
order 10 p~unl "lfaclory fulilue illlha 
... baea· 

In. 1/ Ih.· Inl ... LI~CI II un.bl" lu .: ... ", .. 11), 
.0.1.·.,1./)' Ih" F" ~oll .. "rulll Ih. adu. 1 •• 1 
... "' .. nn. Ihe I.,\A qu.ht.I.\e [,I 11:&1 m .. )· nu' 
Iw. " • ...!. 

t \. Ii II,,: h~.' '"bjccl r.orrKtly id"n'lli ... Ih .. 
I~r con'""''''jllloe odor '1'.1 .",Iullnn, tbe IMI 
, .. bieci mar proc· .. ..d to re.p:rllior 1W'1L":'ion 

.. lid fll I~""'" 
Ii. R;"'l'i.~ lo, ScI"':liun 

t. Th .. Ir.1 ."bjc!:1 .10;,11 b" .. lIo,nJ III pick 
Ihe mo.1 cor.afor! .. l.tle I¥1Ip"'iol.llr fro," • 
srlc,;hun indudinll rrlpir"tQGI uf \'Inoue 
"zel fmm dirr,./1IRI ~nul;&Clw.,a. '01. 
.,.1L-clioA ,n.Il illclucJc "I lUll fiv •• ikl III 
", .. llImaric: h,,11 f"CIII'i~." from .11 .... lwo 
nl4n"fllcl"n'r.. 

2. 'lh. aclccli<ln p-=eu Ib"U IMt ""noJuct..-d 
in" room "palllla frum the raHe.' chotllll.cr 
III pp.venl ocWl f.li' .... Pnor 10 Ihe ..:1ec,loll 
pruceaa. tha IlIIlaublecc Ib.U be showa btlW 
lu )lUI nn " reapinlor. bow il Ihould be 
~.ilil.lncd 11/1 lbe I .. c:.-. buw 10 NI ICDp 
IClUilon lind bow to cklenaine a 
-cominl1 .. ble- J'el'pI,alor. A munw abaJJ be 
1\' .. :I~bl. 10 utili abc aubjad i. cvMiualinl 
11 •• iiI .. nd pusilioni"l of u.. ,..plnltor. "nail 
iD,;lnIClion &III, not QJnItil"l. the aubled'i 
rUnDIIl ""ioitial OR ,..pinllOr -. .. it iI only 
" n!view. 

1 'Iba 1 .. 1 llIbled .houId IINMnlalld thai 
th .. "mploy" II bcina aak.td 10 MIec:t the 
relptr.tor wlUcb provlcSn t.ba IIIOIt 
comfon.ble rlL Eacb Ntplral« roprneola a 
diffUltnl llU IIId alutpc ucL I( fil properI, 
and IIIt'd prupert, wall pro\'ido adeqllllO 
prnl~ioa. 

4. Tho I ... aubjecl hoIda cecla fitCOplace up 
ID th. rllce aad .li.aainatn 11_ wbida 
IIb~iUII,ly do POl alwe. c:omlonabl. OL 
NO/'lllCllly. Ijolttc:tioa wW bePa wiell a hal(. 
&III.1t Ind if. pel fil canoe be found. lite 
lubjllCt wW be .N.od to '"' tbe fl&ll (acap6eca 
r .. pin .. on. (A llllall percu .... ollllftl will 
nol be .bl. 10 .... r IIA~ half-maak.) 

$. lb. IlIOn co.nrortlable lllC8piecft are 
IMJlIICI: tho IDOII CllCl&lCII1.ablt. IlION ia danDod 
and "'om ali«¥1 fi". n1UwIn to ...... 
colllfort. All dciaAiDt aDd .djlllllllollta of tbe 
faocepillCe ahaU be pedormH by lite lOti 
,ut.jCC:1 withOllI ..ua&anco rrewa the InC 
conduc:\or or otJw per-. Aaailtaaca ia 
aHe""" coafud caa be Ii-by diac"l.ina 
Ih- poiall in .. below. If tbe toal wbjec:t \a 
001 f"miJiMr wilh uaiI ... particular ""'1«. 
Ihe ICII lIulajcc:t _II be ditaclod to dOA tha 
IN&u. tennd Ii_ IDd to adjllll tha Itr.po 
ucla ti_ Ie. ~ ldepl al .. IIlna proper 
IClWon e.G lbe llrapa. 

a. .-......-nc of c:omlon ahall iadude 
re\'iewina Ih. rollowina poUata with tbe .... 
lubjocl .nd .Uowing the IIOlaubjed 
IIdeqllllc lim. to dctenNM the CID"'nrt ollila 
rnpiralor: 

• Po.ilionins"r _It GO _ 

• Roum rur aya PIUIC\:l!uA. 
• Room 10 wi ... 
• PnlilioniDtl mo_ on face and c:heeb. 
7.lb .. followina critano IhIIU be UMCiIO 

hell' dlllcnNne lbe "dcquacy of \he roapinlllf 
fit: 

• CI-on ",,'pdlr "I,,«;.&:d. 
• Str:.p .. :n~lOf\. 
• F,t _.:rol' nuot: bri~ •• 
• Oi~lanc" 'rum nn .. lu chin. 
• 1 cmlCRl1' lu ,lip. 
• ~1f'ilt-:n.I"''' In m!nor. 
I. lb. lcal .IIUI • .:I .1:.1,,1 conduct Ih • 

cun\I'II,ion.1 :lc,,,lh'p .nd pulitivl-pA'U&&re 
fil titKlla (II.R. ~ Atl:Sl ZbI&.;:-lUliOj. Befen 
c:unductinll IJw nqUlli\'''- or POlili\"c-prcaeur. 
le.llhc ... t.j...:1 1h .. lllw laid 10 -N!al- the 
UI.,y t>y n:p,dl)' 1110\'1:\1: lbe Mod (rom Iide
tu-.w. and up and dnwn. "hile IAt.i", ;& few 
dl: .. 'P bre.,h .. 

II. 1110 lUll a"hic":1 il nOI~ ..... oJ)' flO' 1.1 
h!,"na&-

111. Aller FlI4r;inos Ihe iiI luI. Ihe I.al a"lIied 
.110.11 I.e qlk·,tiuMd " .. "i:\ n.'JoU'lin. lb. 
a.mfun ut Ihe re,piral\Ot. If il \au be.:unt. 
IIncumfuna" .... :ar.othcr mocu:l of re.pi:-.lut 
11_" ~ triltd. 

II. • .. be .mpluycIC: 6lwU 1* IIIVU the 
upponllAilY tu .... 1,,"«:1 " diJlcrenl ilCCp~ 
illId be n:'.al" if the c:hCNoon f.a:l'iecr 
~_a il'Cl'e.-iIq;l)·IJIIo-onafOC1.Mble.1 16ft, 

tillle. 

l:.lilTesl 

1. .11Ict til ICJC dIotlhber IIlwU bet lillliLar loa • 
c11!1U' » ,&&1 clnw Ii_ auapcndod in",118d 
on, • Z fOOl cU._lar Ina ...... 10 &batl tbe lup 
oIlbe .lnbctr II aboulllncboe abo,·. lhe 
lL .. laul>j.cl·1 be.cl. Tho iNide lop cetlllll' of 
the cJu.1Ultar alwU hev •• IIftII1I book 
llltad1ed. 

z. !Ida rapilalcw uaed ror the raltina lind ftl 
leIlUII aNdl bet eqllippod ",lell orpnic vapor 
unridps orofTer prolec1lon.piGII CII'pNc: 
v.ra. 1lw cutridtfeti or IIII&Ika Il;;tU bet 
~ at \nat wnkJy. 

3. AfIer MIoctm,. doaNna-MIld prortorfJ 
IdjllalW, • raepinalor. tbe .... lubtoct a!aaU 
woar ilto tbe fil toaq I'IIOIL 11aJa I'OUIII ab:.&lI 
be Mpual. fnIaa tho .... I&IOd for odor 
tl&rftbok1 acreenina &lad rupirator .. 1edioa. 
and lhaU bt .,;,u \·antilllhld. .. .., ... e.~1111 
f.u: or 1Mb hood. 10 pnrvent ae-l ft'Oa 
conlllolNuu-

'- A ~ of tbe roilowlDa lOai IXII'Ci.IIIa 
I&Nl r..inbaw ........ ahalI be IMpact to the 
iNide of &bo .... a.t",G\t.er. 

T"'.&c~_ 

L 8roa&lle 1IGI'IIIoIlI¥. 
Ii. a..athc cIeopIy. Be a.nala bnetha .... 

eMP &lid rcpiw. 
iii. T.",.. heod aU tbe w., froa OM aIdo 10 

\he oclMr. IftbMIe aD oedt aide. Be CMtaia 
__ llIIIIIlia ~ Do DOl blimp &bo 
,..pi,.lIor ........ tha ~ 

iy. Null bead up-uwHIowa.lDh.Je wbaa 
bo-d 10'1. the 11&11 "p poeiliuA (looIWs, towud 
a:i1inaJ. Be ,*,-18 IIlOliana are CIOIIIpleto lAd 
~ 1IM1l1Yort aecor.d. Do nol bulllP tha 
rnpiralor OD die dtat. 

v. T.uw.. T-'k aloud &lid llowly for 
aawnJ aVlMlt_ The fono-lAa par~"·1e 
CtlU.d the IltoiDbow PII ...... llaadint il wW 

[s.c. 1110.1001. AppondIa c) 
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rc,ull in a wido rana- oC f"clolmov ....... :u .. 
o:Jd Ihuo !~ u..,(Iollo ... Ii,f,· Ihi. rcquiremr.r.1 
A:,utw'h. p ..... ",. which eerve .he "'mo 
putpOec m.y .1100 be uled. 

iiI. )UIIIPnt in place:. 
'·Ii. Bre.1lhe nonnl,lIy. 

ROlnhol" PunOJlW 

When Ihe .unlitt!-I llrike. r.indrope In the 
~ir. Ih,·~· aClli!'e I p.i.:n Ind form I rainbow. 
The r"anbow i. I dlvlllon of " 'hile Jlllhi inlo 
many be.uuful colon. ThUG like Ihe .h.p« 
of I lonl round arch. wilh It. palh hlllh 
"bove. and ill 1W0 mela Ipplrentlr berond 
Ihe hom an. There i .. Ic;c.ordinllo lernei a 
boilinl pol ollOld II one eoei ~ple look bul 
no on. onr rU\da IL When I IIUIn looka Cor 
IOOmelhillll Ucyond rwach. hI. fnancb .. y he la 
loo!.inl (or the pol olllOld Illbl md oldie 
ninbow. 

So Each Inl IOJbjtoet Ihlll ~ar tha 
"',pinlor for at I .... 10 m.Ioul .. belGr9 
." .. 1In. Iha fillnL . 

II. Upon mien", die !"I dlamb.r. die Inl 
IUlljact aII.II be !ivan a linda by' inch pee. 
of paper !Uwal or otMr pGrOU8 ab_bcat 
.i""a plYlllalerial. folded io hall and walled 
with ~n 01_ cc 01 purl IN\. 
-rie 1001 aubjld abalI halll\be ",et lowe! OQ 

I". hook al tho lop ollha chamber. 
7. Allow lwo raiDutn Cor th. 1M tnt 

• ~cer.lrallon 10 bit reca.cd awCUI"II auctilll 
th. fil·I.,1 axtrdK .. 11Ii, tlrOllLl be.n 
approjlri~l. time 10 lIlIr with the .Ie ••• ubJac" 
10 cApl.ln tJ.c fit tn" liM illlporillAa 01 
cuoparalio,," the purpoee lUI' tha h.ud 
excrdMe. OC' 10 dCJllClnllnla ~IM oltha 
.. ".rciw .. 

L Eada aurd .. d.nctlbed ill -r. ,boll. 
- ahalllM parlonaC!'i lew at le .. t one lIIiaule. 

I. II at any lime dllM, the Int. Iblt subJect 
detlCtl the banana·like odor 0' 1AA. the Int 
h .. failed. 11M aubject .hall qulckl, rdl from 
Ihe 1"1 dI.",t..r aDd Inw th. '"I ara. 10 
aw~ olfadOry I.lip. 

10. If lbe ,"I 1.lailad. the IIIbject ab.1I 
rell1m to tho .. Iac:lina ~ and·.......aw the 
rnpir.lor. r'IIpI!al the ad« aenailiit;, tnt. 
~Iact ucI put 011 IAOIber ... "",.1111' ••• IuI1l 10 
the 1 .. 1 daaabw •• nd .,.in beaia \he 
pt'I)Qdura ducribed IA tha c:(tllbroucb ql, 
• bow. 11M procaa coaliaun uatJl. 
respiralor thalli .. _II ho. been CoNnd. 
Should lb. ad« wnallh,Ur Inl be faUed. tIM 
.ubject ... t w.lt .bolll 5l111nut" ber_ 
fLleslln ... Odor "-UvflJ wiU _Uy bawa 
ratumed b, Ihla l11li .. 

U.If. perNa caDDOt pue \be fltl"t 
dncribed .boY. -artnc • belr·_ek 
rnpinlor from the ..... Iable .. Iectloa. full 
laceplectl JDOdale 1IIU11 be UMd.. 

u. Wben • rnptnlOr la (0UDd th.t palMI 

the '-" liM IIIbJec:t bnab the (aCH .. 1 and 
IUt" • lInath bel_ ax.itl,.. the clt ... ber. 
Thl. II 10 ...... th.t tba .... _ \he loat 
.ubjact II DOl -w.. the IAA II the aood ftt 
01 the raplnlDr (lIA'piece _I .nd DOl 
olIadorJ Cotlau--

Il. W!\en Ibe IHI IUbiec:1 10IVn tho 
eII,mUcr. the 'Ub'KI ",.U "'100"0 UwI 
.. Iunled lowol and returo il 10 Ih. p'-noft 

cxmdu-:'lnllhe Inl. To kcr.p the aP!1 lro", 
~cocrlln. c:onLaRWI.Ied,. the uacd lowela 
.haU be kepi io a .. JI· .. ..Ji1ll bq 10 Ihera I. 
no IIJllIficanl1AA concenlnllOO buildup ia 
LIIo lUi chenlber dunna .ullMquonl '"I&. 

14.. Alle .. ' 1..,0 rac.q,.ecaa ,hall Uc _ 
klecltd Cor the IAA lasl prolO4:OL ~ul 
lubj..,;1 .h .. 11 br alvm tho opponur.il)· 10 we ... 
them (0' un. week 10 cbOOM the on.e whicll ia 
mora com~url.bla 10 we .... 

IS. Penon. who hav. luccnduUy p .. ..d 
Ihi. nl Int wilh • h.lf·rnaak .... ple.lof lII.1y 
be u.ijlJled Ihe u .. or the Inl raajliralor in 
almo.phern wllll up 10 to Ii"," lhe PEL of 
airborne labnloL In .nnoaphe .... I,..aler 
Ihon to limn •• nd I ... thu 100 1Imw. the P2L 
(up 10 100 P!''''J. Ih, IUbjac:t IIIU1t1 ~ .. tho 
IAA 1 •• 1 uai"l a (ulll.ce nqalive p,.. .. ure 
""pin'OI. (lb" c:oncencnlloa of 1M IAA 
tnlida die Inl chamber Inull be iocnued by 
I." lima for QLPT of !he flail fCll:e9i_.) 

111. Tho I"t ah.all not be coaduc:ted if th_ 
II aDY hair arawth bat_ die MiD liM 
IlIA'pi.ce ... 11", eurflCll. 

17. If balr pvwtb or .pp.rwIlnlmen wida 
... tlJactory fit. then Iboy ahaI.I be alland or 
rt:DOved 10 .a 10 .lImlnale Inten~ .ad 
allow :t udaflldorJ fil. If. aalJal.ctory ftlll 
.liII not l'l.ined. lhe Inl .ubject "'Ull 111M a 
pn.iltY~ reo.plrutor tudt •• P'JWCnod 
air'p":ilyin.l"eapirltnn, Mlpplleol.ir 
.... j)iralor. or .. II-anl.lned brnlhift, 
• pp.u-elua. 

lL U • I"t IlUbioct exhtbi .. dlmodlJ In 
Iftathin, dI:,;nllM lilt.. .... or M .... U be 
... Ierred 10 a p/lyeidu tr.!ned I" ,"pinlDr 
eli ...... or JI'AImonary ..dicina 10 dalennin. 
wl:clhL't' the Int allbject call wear a 
telplealor whil. pcdmnlna her or hi' du'!ee. 

:9. Qualilllfn GIl .. "", aII.aJJ be repealed 
.llelll: .... .,ry .h, mon1he. 

::0. IA addillon, beal&M Ih. ""'Inl of l"
,,"ptralOr rna, be .[faded. qlYlitedTQ nt 
t-:'II", "'.U be reputed launadl.ll'ly wbaa 
lhe Inl a"billel b .. c 

(11 W.t cbanp of ZO pouad. or-. 
(11 SilP\ifir .. al (.d.1 ac:atTtalln the .raa 01 

tM '1I .... pIK. _L 
Il) SipliOr.MI1 dmtel c:be~1: I.e.. 1IIu1liple 

.. Ir.clione without prol ....... OC' acquirina 
delliures. 

(41 R~"tntc:ti" or COWMtIc 1IUpIy. or 
(!I An, othot candJUoa lhat ... , Inlerfere 

wilh flcepl.ce _Iina. 

D. Racardk.npiq 

A ewnmary 01 aU Int mult. abaU be 
1II.lnla.loed in .. ch office for :J yean. The 
_.ry .haU Indude: 

It' Na_ of IHllUbt«;L 
(2) Dal. 0' Inl"'" 
(31 N_ of the .... coadador. 
(4) Ilnpiralon wlacted (Indicate 

laIIIuladIIrw. IDOdel. at. aDd awr-al 
aumbart. 
15'T"~"'" 

REFERENCE FILE 

II. 5.JccJtaron SuJ:.Jliun ACfVU)J Prot«:nl 

A. RUl'lnlor xl«tio" 

R~,pinlon "'III be I('lecled u delClihed 
in ~li!)D IB (n-.pirOl'or selecli"n) .II)Ove. 
tlltr.pl th.ol etch re'pi"l!)r ,11..11 be I!quipped 
with. partiL"\II .. 1e fillet'. 
S. TII.I. nu..hold St:rHnina 

1. An mdo,1II'I aboul head Ind shc:uldera 
,haU be uwd lor th .... hold ecn.mina Jlo 
delmnina i( t.Iw indiv,dual COIn 11111 
.. eehlnnl ,nd 101 fillnlinl. Th. r.ncloaure 
.h.U be .pproxim.lely 1: indle. in dl,,,,eler 
br t4 inchee lall "','h .1 Ie .. ' Ih. ItOnl delt 
10 Illow (ree "'OYl!lIImt oIlhe helld when a 
rnpirllor i. _ 

Z. Tha 1"' endOSlllt sh.JI hne a 1Me.
qvartlllncb hoI« in IhJRI o( Ihl! loew' Iubjec;I', 
na.e an.! moulh lrea 10 ICCDCnlntlal. lhe 
Mbuliar nozzle. 

1. 1M mUra acnenlnl IDd Inti". 
proadlllW .... U be .lqt1aiDad 10 tba tllel 
IUbjact prior 10 conductin. liM tcreenlna I .... 

4.. o..noa the threshold 1CraInl", toe .. the 
loot aubjac:t .... U doIIlh. I"t encl.-ura .nd 
bnalbo with opn _III wilh Ion ... 
.. landed. 

L UatD.a DaVllbiM WodaI to lahaladon 
Wadkartoa Nabulia.er or aqui ........ tlte Int 
conciudur .... U .-y the thrabold dtack 
Qullon IDto tho 0Dd0w,... 11Ii. aebuJiMr 
ahaU be daart, mackod 10 dIatloll'dah II frOIft 
the ftt .... IOIlitloa DabuIiur • 

.. nathraAold cMdt lob.Hoa conaiata 01 
~ ..... ollOdJ_ aaccMria. USP \a 
walw. It CUI be ....,.,. by pultlllll oc 01 
the tPolI aoIullOll 1_ C 7 balnw, In lCX1 0. 01 

. wilier • 
7. To pruduce 1M __ lllte ... bo~liz .... 

bulb i, finaly tqur.ned 10 Ibatll ce>tlltp_ 
r.uaapldely. ttan ia relllllltCd:and .Uoweel to 
fullr~ . 

L TftI Iqlleara o! :h. ut'bulWlr b-.db Itn: 
ftpealed ,.~pic!l)' .ad \beD Ihe tat whj(.ct ia 
bklld wbel"'" the uccll..rin CAD be tuled. 

I. If I"" nnt IftpolO_1I Dl!lllliv .. ~ :"" mo_ 
IqIlCeJel ullhc: nebuliur bulb .,e lV::al!llI~ 
ral*fJy .nd tbe I"t 1Ubjet:1 la .pin n~1 
wlMl!ler thor Nu.;b;uia Cell be t.ul...L 

tG.lflJo .. -=WMl""pMk Ie nc: ... II".I .... 
1n0f'P ",wan .,.. rvpe.led r~pidly .. nd Ihc 
lr.tl IIIIhflCt i •• lIlin "Ned whe=Ocr tha 
aao.Jwria CUI be lu.ed.. 

n. lbe Irll cunoJuctor willI .... Ddl. or lbe 
""",h ... of tqllO'eft required to alkSt • lula ....--. 

12. II the aacdIari.a I. IIOlllll.d after ~ 
tq __ (Stap 10," the IKdllllia Gt tat 
~I be perionaecl OIl abe t~ aub\ecL 

11. If a lu ......... La elicilMl, the .... 
IUbIect abaU be uUd 10 lake lIOla of the 
le," lor ralenace Ia abe fil ..... 

14.. Conwc:a _ 01 the Debullur __ that 

.P9N ......... , 1 ex: 01 liquid ia ..... at. il_ 
ia the ftabuIiar bod,.. 

ts. 11M Dab.Uaw eha&I be ~I, ri ....... 
ia _ ... thU..en dry. and ... fiUed at &. ... 
rvwt (our bowa. 

(s.c.. 1110..1001. A9p a ... C) 
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C. Fil T".I 

1. Th. I~.I ,ubjKI .h .. 11 don ~nd .Jlu~, II," 
~,piralor wllhoul Ihe ..... I:.hL. (rum .11)" 

\>'II'UA. 
2. Thc iii Irll ulr. Lb. ,arne rndu.u ..... 

drlcn~d in liB ~bove. 
). udl lUI lull ICC I Ih~U we.r th. 

rIt,p"ril,or lur .1 lUll 10 mlnulel belont 
... rllnl 1110< lillUL 

t . The lell ,ubiOCI Ih,,11 dun Ih. ,nclulure 
whll" wcannllM nI~pir"IOC" wlec:lcd in 
ICCllon 18 .bon. Th" rIt,p,ralor .h.aU IIc 
prupcrly .iJjulled ;and equipped wlLb II 

p.r1lcullile l,lIer. 
~ Th. Inl lubjeci may nol e~l. dllnl&. 

(ucrpl pl"in ""~Ietl. or chew 8l1l\I lor 15 
minul .... belore the I~.L 

&. A accoDd DeVdb11i MIMI.I 40 hlh"l~hun 
Mcdicalioo NebuJiur i, liNd 10 Iprll)' Ihe iii 
1.11 solulion inlo Ih. encJolure. lUi, 
n.buJi.ur Ihlln be deerly mariled to 
dilLinllwah II lrum III. 1ClMni.n& Ic.1 IOI'JliLln 
n.buliur. 

7. Th. iiI 1.,1 101"llun La pre\NIrrd by 
IIddillllJ 8r...m. 01 aodiUID .. echliM 10 )00 
c:c 01 .... 1&1111 WilIer. 

L lui belore. !be 1e.1 ,"bjeci I/WI bre.lb. 
With IDOUIA opea .ad lOn8ue axlended. 

.. Th. or.buJi.ur iI inMrIed 1010 Ibe bole ill 
Ih. (ronl oIllle udoellN lAd the 81 I .. , 
1O.lullon iI'JoI1Iyed inlo the encloMtw uainc 
lbe MIM leCh4ique II. lor Uae &a.la threshold 
ao:rcnilll lAd Ibe M_ awnber of 1q1k'GC' 

requir.d 10 Illicil a' .... "'PODM ill the 
1ClMAinj. (s.. BI throuab 810 above .. 

to.. Aller aenerelioa of the HrOIOI read the 
followil\t inatrucliona 10 Iba 1 •• 1 .ubj4lcl. The 
la, ",bjac' &heU pufona Ibe uen:iN' for 
OM nun,," uch. 

L Brutbe DOnD.Uy. 
ii- ""lba deeply. Be catta.iD bn"IIIa lire 

d«p and l'II'MuJar. 
iii. 1\&na bud "U Ibe way lroaa OM WcIe ID 

the otIIu. Be c:ertaill DIOV'III"n' La COC"nplele. 
IAb&1e 011 ."ch IidL Do DDI blllDP Uae 
,..plrelOr alaiDa& Uae abouldara. 

iv. Nod bead IIp-ud-down. Be c:.en.Ua 
molior .. It'll complclL Il:hal. whan b."d la ill 
the IWIIiP poeilicia (wbua IookiDa 1O~.vd the 
c:eillAaJ. Do DO( blllftp Ibe rupiralOC" 011 lb. 
c:baL· 

Y. T"IkLaa. T.1k ICKIdly .Dd a1o""ly for 
lfI\"orelmillll"L Tb. lollowina p&r.lsr"'pb La 
c:alled lh. Rambow P .... ;e. Raadiq II will 
rwuJt Ua a wi~ renp or faciallDO\cmenll, 
and thua be IINfllllO IIIllaly tilt. reqllinlBCllL 
A1temallve pa ... aa whlcb acrv' the -
JIWlIOM -y .Ieo be uctl. 

vi. Joailll Ua place. 
YiL Brealbe __ Uy. 

&unbo""~. 
When the .w:liahl .Irikn reindrupa Ua lbe .Il". \bey "cllilLa a priam and loma a reillbow. 

Tbe reiabow iI a divilion 01 whl .. liahllnlo 
maay beaullfuJ colurL )11- ...... the abape 
oI'looc.-nd udI. willl II. path hlah 

l-I~ 

oW,' • . • nd II. Iwo ande app.,..otly beyond 
lh .. harue/\. Th",.. Ia. au:ordlOl 10 I~nd. I 
bollinl pol Dr lold alone and..l-'aopl. 10011.. 
bUI 00 on •• var find. IL Wh.a • IJIan loolLo 
for 100,,,111101 beyond bit ruch. h .. Incond. 
..y b. i. 100WI II¥ Ibo pol (lr lold II Lbe aid 
or thc ralObo • • 

n. AI !he b"&ioni"ll 01 .. ch exord ... Lb. 
acrolol concentrallon ~b.n be rcp:.tWohed 
U.inll one-halllhc Dwnb.tr 01 Iquean II 
iOlh.lly dcacribotd In ClL 

12. Th. leal .ublecl .hlU IndlClale 10 the 
lui cOlldur.IDr il .1 .ny lJo:. dwinlth. iii It. I 
Ih. 1 .. 1. or lIc:c:harin I. detecled. 

Il. U Ih ... c:c:hano ia delKlIICi the iii .. 
deeoed URllltial;aclory and a dill'reDI 
re.pirelor .b.U be tried. 

14. AI leul 1 ... ·0 lac:.epiece •• IuU be 
tclecled by lb. 1M IHI prolocol. The In' 
,uojecl Ih.1I be lIivlO lhe opponunicy 10 w.ar 
Ihelll lor ona ... k '" ch_ the 01141 whidl .. 
JnOIW cooJortlibl. to "'.ar. 
t~ ~ .. fuJ .:oaapl.lioa 01 Ibe leal 

prolocol aII.n allow 1Iw lIN at the ball_.It 
le ... 1l re'plntlor In c:ontamiaaled 
almo.ph.,.. liP 10 10 Illnea !he PEL 01 
.. bnIOa. 10 olhar warda tIU. Pf'O'oc:aJ IN, be 
I&Md 10 alllip procectioa fKlOrI DO IIIaber 
IhIIn I.n. 

1&. Th. tnl lIIaIlnot be c:ooduct.d II Uaen 
I. any bair powtb bel_ Ibe aIUa lAd lhe 
tac:.piece -1iAI _ace. 

17. U halr powtb or appareilDlerf ... willi 
• taU.fllc"", 81. tb.aa lbey allMU be altered or 
renwved 10 .. 10 .lUa""te latarl~ aDd 
allow a MlialadOrJ BL lIa Mdafac:kIIJ ftlll 
,till DOl "1laiMd. Ibe lea( aubjed ....... 
poailiv~ reeplnltar auda .. ,...... 
.it-pllrilyina reepintora, aupptiecl ..... 
re..piralOr. or .. U-eoaI·Ine4 brutbint 
.ppanaua. 

1&. lIa &alt aubJec:t ~Ia cWncult)' ba 
brea\hiaa durina the &allI, aha or M IIWI be 
,..!,cnd 10 a pbpl.ciu tniDed I. ,.piraI« 
diMa_ or pu1moDary IIIedlc:ioe 10 clatenalDe 
~betbar tho tn, aub\eCl c:u w .... a 
"'piralor wbi\.a perfonDlq her or bla dudae. 

tIL QlIoII.Ii .. tive filteedq aha1I be "pM&ecl 
.1 J.UI .vary aia_1h.. 

ZQ. III addiIioQ,:bec:.a1loM lbe 1M1ID. 01 the 
"'r:I,.lor _y be alflClod, qlaalU.IIUva Bt 
In"'" abaIl be repeeted lmIDedia&ely w .... 
lhe I .. , aubject baa a: 

(1) Wliah' cbanae 01:0 powada "'-... 
(Z) S1piflcAD' Cada1 ac:arriDa ba 1M.,.. 01 

the 1,c:eplece...J. 
(3) SipiflCUl' delual cbup.; La.: ID&Iltiple 

.. IRcUou witbcM&' protbaia. or ecqlliriAl 
danl..,.., 

(4) Raoc:oAIlnIc:tlve :. c:oeraeUc 1IUf'ICY. or 
151ltAy other CDDdiu- thaI _, latarierw 

with lec.ap~-u... 

D. Ilcc.oniILftpina 

A 'IIIUIDUJ 01 aU &a.1 raul .. &heU be 
INIlnl.ined in •• cb 0/f1Q rOl"' yr~ ne 
M&IIUr\IIr)' IhIIU bM.:ludc 

III Name 0111" IOIblecL 

.,J'.~ .• .,) 

(:!J Dol. 01 lUI ina. 
PI N .. a>.. or lui cuniJuclor. 
141 Rc'piulun . .. Iechld I,ndlcut. 

rr ... nuI .. clunor. mod.L lia _nd ."provill 
numberl· 

(51 Te,,,nl -acnl. 

Ill/trilon' Jo'IJnrc I'rotOCfl/ 
A. Rclpir.lor .. Icclion 

RDllpUlllora .holll be Nlech:d ... "W:ICJlt.cd 
In IKlloo 18 above. ucepl 'hili ... lob 
ntlpir'lor .!w1l1Hl eq"ipf"d wllh .. 
CODlbl/\IIli"n 01 IuIlh·cIliu~I't.y IInaJ acid·" ... 
cartrid8_ 

B. Fil 1 .. 1 

t. The 1 •• 1 ... uj.:c' ,J. .. U 1M, IIlIowtod 10 'lDeU 
a wealo. CIJIIQIalrillloo of the inilaal amok. 10 
f .. :ailillrU.c th • ..Jlj~' .. ilh I!I. Lhuw;Ieri.lic: 
odor. 

%.. Th ... st "" 'i«1 aball propa.rly don the 
re'pir1llor 1C1cctr.d .a aboloc. and wear it lor 
al 1 ••• 1 to minu~ hc-Iorc IllIrtiq Lb. fil InL 

3. The ... , cooductor a1wU re\;'w tIUa 
Pf'OIocui witb lbe I .. r 'lII\iect bclure 11":111-

.. The la, 1U1Ij.ct abU perfonn lbe 
CIIIlvltftliOl\lll po6iUn prellllN "Dd nepli\"e 
preUlUa DI dwt:ka ( ... AH. ... Z8IU tlNlrJ). 
F.i111N GI,,:thcr chec:lr. -.U be CllIIN 10 
MIlICI 11ft .1t_11 ".plralOl". 

s.ltrML bCllJa enda uI a v",aJ.lloa .... 1La 
lube coa~ .taADIc oaychJoride. auda .. 
the MS.\ J*I1 _564S.. or equJvalaDL Altada a 
aburi Jeaadl of tuIWIa 10 0Q8 md of Ua. .moIr.a 
tube. AlIeCb 1M other eod Gllh. IIDOU lube 
1.0 • low praMU'8 air pump Nt to deUver 2IDO 
millaJi ..... per miA&a... . 

I. Adviaa the t.nI aubied aba, the IoIIIIOb 
cu be inUaliq Ia the I," and IuInaCt the 
.ubject 10 keep thoIey" c:bed while 1M tal 
loa perionaecL 

7. lbe .... coodudor IIWI dlrwct thoI 
• .,... oIlrrilenl .. oIr..e flOla ,be ".bot 
1a"-AnI. tbe f.a.aeal atM of tbe tn, aubJec;L 
The per-. ClDGdIadiDa 1M Iaa( ahaIl bqig 
willa the tube at laut 1Z ba.t:ba froca the 
facapIece aDd anduall, _" 10 willaiA _ 
lAd.. DWYina..-wllh. wbola perimeter 01 
the .... 

.. lbe .... eubJec:t _11 be lDalNc:tecllo do 
the fcalJowiq lutdea while Ibe .. lpintar II 
beIna dMJIeapd br th. amakL!ada aun:iae 
aha1I be,.r{or..t for _ JDla~ 

L ..... IIOI1INUy_ 
11. 1IrNua. deeplr. Be CInaba brMtIaa ... 

..... ,..,war. 
I&L TIII'D a...d aU the wa, froa OM tide 10 

the alber." cenaia.....-, La _pie ... 
1DbaIe .. a&da ekIe. Do DOt -. tbe 
r.plralar ...... the abaulden. 

two Nod M.d \IIHDII ..... Be CIIftala 
......... -rIec. ucllMde ever} 
..-d.1DbaIe wbea heed La ia the rull lip 

pouliea (iookiaa toward c:eilintd- Do DDt 
bwap the reepira .... ap.Iut &be c:haeL 

v. T~ Talk aloud and ""wly lew 
~ 1IIlaua.. The loUawia, puqnaria La 
called tbe ilaJnbow ......... a-dlnc It ~iU 

[Sec. 1110.1001. ~. C) 
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""'1 .. 1t ::t a will. rllns" or !IIt:I.1 mo .. ~m~n", 
~n" lh ',,. t ... u •• 'ul 10 I"",iy thil rc:qui~m."' , 
Altc. n'Ol '\'., PM"'I\U "'hll:h ""',,"r. Ihe lame 
PUIP.JU may .Iso b. u$ed. 

Ro;r!x..t' Pus"OS" 

\ '''h~n th. IlIr.liah: Ilrikn rllindrop. in the 
•• r. tl:ry aci I:kr • pri"m .. nd furm • r.ir.oo .... 
The: r.,:nO.,w I" • di\'i.inn ,.f while Iiahl inlo 
m .. ny IHH,t.:li!u: colura. The ....... 0 Ihe .hap. 
of • )unl ruund arch. wllh ii' plllh high 
"w\'c. lind il. Iwo eod, app,uenlly beyond 
Ih .. Jo.UOUOR. Thele ' .. accunlin8 10 Ics.nd.;a 
bu,linll pol of SOld .1 ana end. /'copl. look. 
bul no on. o~er rond .. il Wh.n • Dllln 100'" 
rnr ".methinl t.c),.md hi. ,..ach. hi' frien&!, 
~y he i, loolinll for \h. ""I of BOld .1 Ih. an&! 
of the r .. inbow. 

yi, '''II8in8 III Place. 
vii. Brellthe ftOnnally. 
A. Tha In •• ublecl .Iulllindicale 10 tho les' 

conduclor illhe Irrilanl .mok. i. dr.lacteci. If 
amoka i. &!elecled. tha lnl CQDdllC:lor .ball 
.Iop lha .nL la thle co .... h. lelled 
re.plnolor " rejeclfld .nd anath ... rnpiralor 
ahoU btl Hlected. 

tD. Eech te •• aubjf!c:t runinlthe .:lIoke Inl 
(i ... without del..:Una th. Mloul .".1011 be 
giYf!a • Nn16iUvily checl; or .rrwkc from Ihe 
Mill. lube 10 del.maine ir tha lr. •• aublecl 
re.c .. 10 the amoke.. F.nlAre 10 evoke • 
n.ponM ahall void lb, lil Inl 

11. Sh,p' B4. D9. 810 of thia A I I.al protoc:Gl 
alull be periorm.d in • locallo. wilb ululu' 
"cnlil.lioa .uffic:ian'lo prevenl pner.1 
aln .... inlltion oI.ba 'nlina .n. by the In. 

aacn'" 
11. A. I.nl l\Va r.cepl_ alwll be 

Nloclad by th, 1M Inl praloc:oL n .. Inl 
aubi":l .ball be IiVln the oppcK1ualty 10 weer 
Ih.ta for 00. wNk 10 chOOM lb. one whkJa I. 
mon comfCllt.bl. to wear. 

13. R •• plralon luccrNfWly 1"led hy the 
proloc:ollnlY be lINd ID conlcuainaled 
atlDOlpbct-n up 10 lea limn Ibe-PEL of 
•• betlo .. 

14. Th. 1.11 Ihldl nor be conct.Jclad If lhere 
I •• ny haIr amwth belween tha akia .nd Ih. 
llcepleu N.II.,. lurf.ca: ' 

15. II heir ,rowth or appvellnlcrf.n with 
• NU,f.dDrJ nL Ihen Ibe, .ball be .iI.red« 
remnv.d IQ al to .Umlnal. 'lnl,rrenne:..ad 
.1I0w ...... r.ctory fil II • HIl.laclory 01 II 
.nll ftOllIlI.lnad, lb .... 1 I"blect .. 1181 UN • 

poalUn-·pnaeura mpin.or luc:b •• pG\'IaRd 
.lr-punlylna ruplnIO ..... luppUed .Ir 
.... pintar. or .. lIo()QntalDed bra.thlna 
.ppanrua. 

111. II. 1111 wblecl .xhiblta difficult, ID 
brealhil1l dun,,, the te .... aha or be abeU be 
nf.rnd to a phy.ldaa trained In.rnplnlor 
dt ... _ « puhaon.ry IIM\JIdna 10 d.lamalD. 
wh.lhar lbe 1 .. 1 aubjacl can _ a 
mpiralor whil. perfonain& hat- or iii. duu... 

11. Qualitative fil,".tlll lball be ..... Ied 
.1'-aC ... ry lilt Dloatha. 

18. In addition. bee.u .. th. _Iina of the 
resp,r.lor may be .lTecled. qualll.lI".. fll 
IcellRl Ih.1I b. repealed 11IUII8d1.laly whea 
the 1.,1 lubjecl h .. I: 

11\ Welsh I chanle ol:ZO pound. or mono 
IZI Sianlricanl r.cial ecarrinl in the In .. of 

Ihe f.cepl.ce Mal. 
III Sianificanl denl.1 chanaa; ... .: awlliple 

rxlr.cliuna withuul prolhni .. or acq.utna 
denlure.. _ 

14\ Rec:onlllvClive or c:otrnaIllc .WJftY. or 
15\ Any olh ... alndilion IballlLlY inlarfere 

wilh f.ceplece ac.lina. 

C. RCCtlrdk.epi", 

A Iwnmary or .lIle.1 mult. aIWl be 
Dlainloined in e.ch offiCI ror 3 ye.n. The 
Iwnmary ahalllncJude: 

111 N.me or leI I .ubjec:t. 
(2\ Dal. or Inlina. 
131 N.ma or lcel alnductot. 
(41 Reopinlon .. 1..:led (Indlcale 

DI.nuf.clunt. modeL .iIe and .pproval 
numberl· 

(51 Tnlin& 'SCnl 

Gianlit41iY'l Fit Tnt ProcM/_ 
t.CeneraL 
.. The /lICthod .ppli .. to \be aapdwe

pm.un aonpow.nd alr-purif,;n, 
rnplnton only. 

b. Th. employer aballUllp one Ind.tvlclaal 
who thaD a_ lb. fuU Nlpoaaibillty for 
ImplellllDlil1ll \be mptralDr qUllltitative At 
leal prosnllL 

1. DefiniliOlL 
L "QuanIUad".. Pli Tnl" _ lbe 

meuaremenl of tha .Reed,,_ oIa 
rnpintar ... IID ndudlnltha ambleDl 
.lmOsph_ 11Ie lnlll perfCllmld br 
divldina the mauurecl CXIIICIOtndoa 01 
chaUen ..... 1 Ill. leat cbalftb.r by the 
maannd COIICIIDIraIlOil of tha cbaUa.,. 
qenllaaide \be rnpfnlor facepieel whoa 
tha oonnal air purir,,,,, .... 1 Me '-a 
replaced by aa .... aUally pedact purtlyiaa 
elamenL 

b. -Ouallenae Apal- IIIMDI \be .Ir 
coalllllinaal iatnxhaced Into • tnl c::hambar 
10 thel il. coacentnUon Inaide and oulalde 
the rnplnlor lILly be cocapend. 

Co -r.al Subject- IMaaatba perIOII WMrinc 
the n'piralor for quantitative fil ... dlll-

d. "'Normal Slandin. Poalllon" _au 
.Iandl", anct and .tnlcbl with __ dowa 
.Ione lhe Ildn and looIUnI Itralpl .bead. 

a. -Fil F.elor'" qaeau Ih. redo or daaUente 
• ..,,1 c:oncentnlioa _tilde wttla rnpact to 
the inaide of • mpiralor inial alwerinc 
(f.c:eplac.a or eocJOIW'I). 
3.~porow.. 
'. /rullvlMntation. Com ot1. todiwa 

chloridll or other .ppropri.l. uroaot 
..nan lion. dilullon. .ad __ n_l 
IY.1.aIILI wU be UNCI r« qlllQtltadwe BI taL 

b. Tnt cItomb.r. Tho tnl cbuabar .haD be 
I ..... _gh 10 pennll aU Int eubtacta to 
""'1)' ",rr_.u raq\Ilnd uen:t.. wilbcMal 
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dlllnbulins Ihe ch~lIenlle lsenl concenlllllion 
or Ih, mr .. urem~nl .pp.II.luI. The lell 
ch~mber Ihall be equipped end conalnlcted 
au Ih.llh. challen .. 'senll. effeclively 
iloilled frulD th. ambienl air,cI unifonn in 
concenlralion Ihroqhoullhe ch.mber. 

e;. When 1"linc IIr,pwlfyinl nlpiralora. 
Iho nona.1 filler or nrtrldae ellmenl ah.U be 
",pl.ced w;th • hl.h .. ffidenc:y pan1a&1ar 
IUI.r aupplIad by \be 111M IDIIIw.etv.rer. 

d. Tho NIIIpliac lrutma-I ahaU ba 
.. Iectad 10 thai •• Irlp chart ncurd IDly be 
mlde of the 1111 ahowina Ih. riM and faU 01 
chaUcqa • ..,,1 COACentntioa wllb •• da 
1Mp1ra~ ud .xpintloa al fll racton 01.1 
..... ZJ)OQ. 

.. Tho combination ollUbatitute ~ 
purifyina eI_lltlla (If any), challenp lPOI. 
and chell.,.,. qenl c:onc:.alrllion ID the Int 
cJwabar abaU be IUdt IblllbI tal_/ad II 
DOl expwed ID e:ICINI or PalO \be dIall.,.. 
apnl .laar ~ dllrir!c the Intlac proca-. 

f.11Ie 1IGlpIJ", port oa \be tnl apedmea 
napiratar ahaU be placad aad coaalnlCtad IQ 

lbat tban II no clalKllbl, lIak II'OUIId \be 
pM. • en. air low, II anaw.d lato tha 
-po.., line al .11 u... and 10 tban II DO 
lataf_ with tba ftl or perI_ al the 
raplrator. 

.. 11Ie .. t daa.bar aad tnl.....,.uu 
pmall\be ,.-- ect-Inlatwrtnc \be .. t to 
~ ooe .... 1Ub/ad IaaIde \be dauaber 
dlll'inl \be taL 

... n. .pmeal ...... "'" the daalJenp 
.a-pIIara aball .. lDtaia tha COIICIIItralloa 
01 chal .......... caaatant wUlda a 10 
parCIIIl ftl'iatklla for \be d .. lIoa 01 \be tnt. 

L 11Ie ... &-. (iAtarfal batww.a ID __ 

and , .. bUc ncordad CD the atrip c:bart, of 
lba lDacr...tatklla .. , 101 acaect 1 
1ICXIIIda. , , 

J. 11Ie bIbiaa for eM .... cha .... 
.lIDoapbere UId for tba rapArator NIIIJIiIaI 
port ahaU be die .... d1uMt«. &qtIa and 
.. ..w.ll ebaU be Upt u ahort II PDM'bI&. 
11Ie ...u... dll..w tubiq ncoCD-wt 
by IbC' IDIIIJIChIIV .... U be UMd. 

k. 11Ie aballlt now rr- tha .... chaIabar 
abeD ,...1bIoacIa alLlP-aflldaDCJ Ill .. 
bafon ....... II aM.-. 

L WMa aodlI&III chloride ___ II lINd. 
tba mali .. IaumidIcy iDIIda the .... daaaaber 
aballDOt a.caed 50 peraal . 

.. hoo.dlllfu RM,ui,.....,.,.. 
L 11Ie BIUGI of UlI...a1t rnpInton 

abouW be .1INd wllla "'- ...... alllUpie 
... aad • "arillJ oIla~lbIe 
c:ar1ridtn aad caaJetan IUds II tha NSA 
Comlo lI-W. Norton .... Surt1n1r N.. A~ W
or Scon-M. u .. aitbar oItha ..... 0I&IlJDed 
below to ___ tlaal\be facap&ece II propariJ 
adfualad. 

(I' Po.iliY'l"..... t.L WIth the nha.t 
port(.1 bIodLed. \be acpU .. ..-01 
alilbllabaJadoa "-lei -u. CIIDaIaDt for 
....... MCIIOda. . 

(I' NqaliN ~ t.L With \be IDtab poIt(., b60cbd.\be ..... d .. pr-. aUtfd 

[s.c. 1110.1001, ~ CJ 



TOXIC SUBSTANCES 

~1.1I0D .howd n:maUl CO/UlAJ\1 ror ~"eral 
~nd&. 

b. An.r a rllcaplea i. adjuaLed.. the lei I 
'UbiKt .h .. U woar Ihe raoepleca ror all ... 1 S 
IDlOulea berore conduclinl a qualihn lui br 
UIISII either or Ihe methodl deacnbed below 
and ullna Ihe lurel .. /'ejlme dcacnbed iD 
S.a •• b., c.. d. ~nd e. 

111 lwamy/ aeelale Iflt. When lIIinl 
OI1i1n1C vapor Clnridl~ Ihe lui lublCCI who 
r....a uodllh. odor ahould be unabl.e Ia dclect 
Ihe odor 01 ilOllmyl ~.:el .. lo "IuU1.d inlo the 
all neu Ihl moel vulnerable ponlona 01 the 
raOdpiece Ilal. In a IDGillion which II 
aeparaLed from thl 1 ... llIrea. the IHI .ubjecl 
ah.iU be inalNcled 10 clOM h.,/h .. eree 
dW'U\l!he tal period. A camhlDaUoG 
c:artndi. ot CIJ1iaIer with oraaAlc YlpoI' aDd 
bJab ... rrlCieacy falilfl &hall be UMCi wblll 
availabl. lot the petUculu ma&k beiDa 
taled. The INI aublect &hall be lina &II 

oppor1l.UUly 10 emeU the odor 01 ~)'l 
-a .... before !he \u( La mcy!l'cted 

12' IrrillUlt fur- IML Whoa uaIq hiP
effidency m ....... t)M tal aubjed ahould be 
IlBAble 10 detect !he odor 01 Irritanl hwe 
III&IIAIc daIorida ot Ul&IIilllD latrachlaride 
vea&1ledoG 11lIOII.. lu.bn) tqllined 11110 tile air 
IINI tile _I wlAerabM potdooa 01 tile 
l.captec:. Mal. The InlllUbjed aU.lI be 
IAatNctad 10 dOM bar/Ilia .r" ch&NIc!he 
&al periocL 

r. The .... lubJed mar lAter tile 
qU&ll1i .. Uve Inti.aa c:bembu oalr if abe or be 
bu oblaiMd a MUafadory ftl u l&aSed III 
U. atlhia Appead1x. 

d.lWon tile IlUbjed ulan tile I_ 
chamber. a ...-.bly .... bM chili..., .... 
ClQDClalllraIiaA aball be -.-.d III 1M Iee& 
chamber. 

.. bamecUataJ, altar 1M IlUbject IIllara !be 
Inl cbaabat.&be chan"". qaat 
cxxw:.eatraliaA lDa&da &be rnpirator IIWI be 
-.ured 10 _ thai tU peak peutratlaa 
don DOt a.ceed I perceol lew a ball ..... 
aDd 1 perc:al lew a fuJ1 I~ 

LA l&able c;lyn..,.. apGl ClODCIIDtratioa 
aball be ob&a1Md priOr 10 1M acnaa11&Ut at 
tftliDa. 

11' RaptraLor reotn.lD1Dc Itrape _y nol be 
-u,b1aDed lor IMIIq. The Itnpe aball be 
adjuatad by 1M WUlW 10 Ii" • ...-.ably 
coaalortabl. flilypical 01 DOnDal UN. 

L II:utdM iWJliJu. Priew 10 eatarilla the 
Inl c:bacber. 1M Inl IlUbJed &hall be Ii"'" 
CDIIIp&cta \II.amictI_ ulO wilda pelt III the 
INI ~ The talllUbjaclllbaJl 
perfona the loUowiq .~ III the order 
Ilwca. lew NCb ~0111 taet. 

L Nortrtal BlwatJaillll (NB). In the DOnIIIl 
II&Ddtnt poaIUoa. wililoul talk.iDI. the euhJed 
abaU bna&be DOnD&lIr lor alleul -
JD.lDu1e. 

b. o..p BlwaUtu., (DB}. la the DOrmaJ 
ataDdiAa poeatiDA the aubied ah&U do deep 
hrnthiaa rew al 1 ... 1 ODe mWaIe JI&I&IlDI to 

u DAIIO hypuveo&1le1e. 

c. Turninll head .,d. 10 .icJ. (SS). Slandlna 
in pillca the aubject eluiU Ilnwly hlnI IW/hn 
bead CrOID llde belWocn the extreme 
p"elcona 10 each aide. "The head ah&.ll be b.1d 
II e~ch IllInlDII poailioo lot all ... , 6 
aeconda. Perform roc alleu( three COCIIplel' 
cycle .. 

d. .'.10";116 Jt.od up tuld down (UD). 
51andlnl in plica. the lubject ebaU alowlr 
IDa". hI./her bud up aad down be'WIIO 1M 
Iltlnml poIllioo ItreiahiliP and the exlr'Cma 
po.ilioD Itrei&/ll doWll. The bud ahaU be 
held al eadl extreme poatlloo loc .1 leul , 
MCUnda. Perfuno rot alll .. 1 three COGIpleta 
cycle .. 

e. IUodiIlll (R). ThallUbject ebaU read out 
.Iowl), iUui loud 10 .. 10 be beard claarl)' b, 
Ih, 1,.1 coadUCIQr or moniLor. The lal 
.ubieci ahaU rud th. ""raiobow pa.u.oae" al 
thl end 01 tllia MCtiOQ.. 

r. Ct;tnIJQ (C). The Inl lubject ahaU 
Jrimeca. ami1e. frown. aad ..,wallr CDDiOrt 
lbe r..ca uaina !he rac.i.il1DUldaa. ConUoue 
lolr al IoMII IS NCODda. 

.. /knd 0;'" and IDuc:Ir 10M (B). Th. Inl 
lubject .haU bend al th. wailt aad touda ton 
Ind relllm 10 upnahl poaIUoo. Rape.t lOf.t 
lea.1 311 NCOAd&. 

h./Df:IIIir6 in p/octt (II. 'I'M lett IlUbject abaU 
~rform ioI io place lew .lle .. 1 30 MCOnda. 

i. Nutmal Br.GUt;"'INRL Same u curdae 
L 

Rninbuw~ 

Wh.n the Iunllpl Itrika raladrope 10 tba 
Ilr. th.)' .ct like a priam and 1_ a raiIabow. 
Th. rainbow iI • dMaiaa at whl .. 11abl1o\Q 
1114&:)' beautirul colora. n- lab 1M abe,. 
"I • lana round arc:b. with Ita path hlP 
llbov .. and ill two eada apparentl, beyand 
Ihe horizon. tben Ia. aa:.ordina \Q IepDd. a 
boilinl pol of fOlct at _ aIWl. hup&a look. 
bUI no OM .ftI' fiade iL Wboa • IDU loob 
lur IOm,lhin. beyond ruch. Ilia frieada M, 
he il lDAkinl rew 1M pol oIlOld allM aDd at 
the rainbow. 

L Th. Inl aball be lmDIoalad wbaoawer 
IUIr aioll. peak peaalnatioa alLCMde 5 
pen:aol lew half..mub aDd 1 perceollor f\d1 
r .. cepiecaL Th. InlllUbjad _, be ralidacl 
and relHIed. U two III the three nquiNd ..... 
are lenDin-tad. th. iii ahaU be dnmad 
iRlidequata.l6M puqrapb 4.IL, 

7. CoIeIl/aIiDA of Fit F/XJIUI. 
L The fil Iact« dewmioed by tba 

quantil'ltiva fil .... aquala the ." .... 
c:onoenlnolioa iMide the rnpinolor. 

b. lba IV .......... c:IwabeI' _aralioa 
il the arithmetic .verqe 01 the .... chuabar 
concantralioa al the bqinni"l ADd of &be ead 
ollbelHL 

Co Th. lI\'VIlIti peak caacaotra&J.oa 01 &be 
chaJleoae "l1&li1 ioaide the reapiralew ahaU be 
the arithmetic averqe peak c:oncmtI1Iliou 
rot tech 01 the aiDe e~ at &be laM 
which .... computad u 11M arilbmetJc 
awera". or the pealr. _tratiou lGUIId lor 
elacb br ... th d.uriDa the aurciM. 

c: .... .. --... . 
31:830-4.15 

d. Thl averaa- JMd coocenlnotioo lot 111 

e""rcul may be delemuned IInpbic:..uy if 
Ihen: i. Dol a 1 .... 1 urialioo in the poIaIr. 
cunl".cnlnotiUN durina' liD&I. IXCrciM.. 

II.. Int.tptctlliion af Test /lMuJ~. The fil 
r;,clor Dlu.ured b)'lh. qUllnlil.live iii ICIIIna 
,hllU be Ih. Iownl ol the Ihree prolection 
r;,clon re.ullint rrum IhrH independlnl 
lut .. 

8. Dlh.r Requi,..",.nt.a. 
I. Th. lui .ubjecl .h~1l 001 be PIl'lllilWd 10 

wear I b .. ll·maak or rull Ilcllpiece muir. II thl 
minilDUIII fil laCIQr 01 100 ot 1.000. 
relpecliva!r. CIIlDOI be oblaincd. U hair' 
IfOwlb ew Ipperel iolcrl.,... with a 
.. tialactory 61. Ihen the)' ahMll be allaNd Of 
removed 10 .. 10 elimioa .. iIIlaferenca &lid 
.. lIow a Mlialaaory fiL U a aau.ractory fil ia 
IUU not altamed. the lui aubjccl mUll UN a 
poailiv .. praaura .... p&talot luch .. puwerwd 
III'puril)'iDa rnpiralOla. IUpplled air 
re,pir.lew. ew .. II-coalaillad braathine 
Ipparal_ 

b. The 1111 aha" no( be conducted il Ihcre 
iI Iny hair powth belwem tile aIr.ia and the 
I .. capiaca ...una IW'fI&ca. 

r. U. InlllUbject uhibila dilIk:u1ty ill 
bruthiDa dunoa th.lnta. abe Of be abeU be 
... Iernct w • pbrliciu traineclill relpirator 
diuun or pu.lmooary -ai.c:iDa 10 delenDina 
whathar tba .... aubjac:l CUI WUl • 
rnpirator wbile perforaaint bar Of Ilia duli ... 

d. The lUt 1lUbjac:l aball be ai". the 
opportuDily 10 ..... IM .Niped rupir.Lor 
Cor _ WMk. U the rupirator does no( 

provide a MrWactory fit duriq &CUI&l \1M. 
Ihe lallUbjed mar requalanolw ONFl' 
wb.icb IhalI be parfCll"lllaCi lauMdiatclr. 

L A reopiraLor iii ladew card ahaU be 
lIMad 10 tba Iee& eubiact with tba lollowina 
IlIlonaalioa: 

{l'N .... 
(Z, Dat. 01 lit teat. 
(3' Protediaa facton obIa.iDad thnIuab 

aac:h lDaDulKhIrar.1DOdal aad approval 
aumbarof rnpitalor .... acI. 

14' Na_ aod lillMNre ol th. peraoa thai 
cuaductad 1M \aIL 

L fUlcra uaed (or lluaU .. ti.,. or qu.uat1 .. dv. 
fit lntioa abell be replacacl..klr. wbcnn .. 
Iocnuad brutbiDa reoill."... ia 
UlCOIARlarad. ew .boa the I ...... DI baa 
alland the llltaarity of tha fillet medi .. 
0rp0Ic YapOI' c:utridln/caoiatan· aball be 
replI6cad dailr or __ if there " &Ill 
indIcaUoa at bruklhrouab by tile Inl .seal. 

10. In addUioo. bacaUM the ...uoc at the I 

ruplnlOl' _, be aIIac:lad. quaotilat1". al 
Intina ebeU be ,.,..tad ---. .. t, whea 
tile Iee& eubjed baa a: 

(1) ..v.1P1 cbaqa at:zo pounda ew --. 
(2) Slpific:aal rac:iaJ ec:arrioa ia the arM at 

!he l.c:epiaca _L 
(3) SlrU\caol _tal c:baope; La.. multiple 

UInCtioDa wi~t prothnia. ew ecquirina 
d&olurwa. 

(41 R.ecanelnlctlva ew coemetlc MIfIIIfY. or 
(51 Any otMr conditioA thel _)' iIIl.rf.,. 

with r.c.p&eca ... Iina-

~ 1110.1001. AppendIw C) 
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11. R<!cordkt:t"ping. 
A lumln.ry uf alllCiI r~sul .. Ih .. 11 b. 

mBIOI.uud in for l ye"n. The lumm.ry Ih,,11 
Include: 

Appeodb 010' Iltlo..lOOl-M.dIc.aJ 
QUM~ Mandalon 

Thia mandalory appendix coDlaina the 
medic.aJ qucilioDDau'n lhallnUlI be 
Adminialerad 10 aU emplo),CBt who are 
upo&ed 10 .. be.toa. IralDoliLa, aDlhophyllile. 
IIclinolila. or • combinalion oC the .. ~/"I" 
abon Ih •• clion I"'IIL and who wiU 
therefora be included in their Implo)'ar'1 

medic. I .urveillanu prosram. Pan I of tho 
.ppcndi .. conlain. Ih .. Inilial Medical 
QUCllionn.ira. which IDIAII be obtained fM all 
new hirH who wiU be cuI/end by tha 

111 N.me oC lui lubjecL 
(2' 0.110 of lcalins. 
Il' Name oC the 11011 conduclor. 
(4' Fil COiClon oblained from every 

reapirelor luled (indicele milnuf.clurer. 
mcxJel. Ilze and .pproval Dumbar,. 

r.rt t 

moKlical lurveillance requirem.nl .. Palt :z 
include. tho .bbnvi.ted PmodicaJ MadleaJ 
Quulionnaira. which InlAlt be .dmini.t • ...d 
10 .U elDplcyca wbo Ira provided periodic 
madical.ulDin.Uon.a undar the lnedJcal 
lurvlillance provi,ion. of Ih ... and.ni 

IHITIAl. ",".DI.:AI. \lUr.STIOHMAIII: 

1. ~ __ ......................... ___ ...................................................................... ___ 

l • soc 1Al. Sk:CV1I TT • -,- "1" -,- -.- "'\' • -,- • " 

). CLOer ~. 
iii'" IT' iT ",T· iT' i~ 

•• ~'E3~ OCCUPATION 

,. Pt.Vf1' .. .woIIns 

7. 
Ulp Co.I., 

I. TELE~ItONC II\MaU 

t. I WfUV II:WJI 

10. DAn 

" il iI » N iT 

11. 0.". ot Ihu n- iT i. n 76"" 'il MoAtil D.o, h., 
U. P'.c. ot Ihn 

u. s •• 1. ,..1. 
J. P ... h 

U . ..... ~ h , .... , .. ,it.l • ~.\I •• f 1 • st ... l. t. ~~'.t"'" 
Z. .... "1 .... Dlv.rc .... _ ,. vu_ 

n. ..co 1. .,.u. _ t. "la~.le 
Z. I'.CI _ ... I •• " •• 
I. ul .. •• ex ... c 

l, ~ , ..... t •• lb. bl' .... t ,r ••• c .. pl.ted I •• c ... l' __ ~ ________ _ 
troc •••• pl. II y •• '. 1. Coapl.ll ••• , .1, •• c ... l, 

OCCYPAIIQnAL HISTOtT 

17A. ~ .. ,a. ••• r vock .. t." ~ ... 110 ... ,. 
,.c ve.a 0' .. c., lor , ... l ••• r .. r.' 

1. , •• __ 1 ... __ 

IP' T" TO 17&: 

I. ~". YO ...... r _ra .... 'or .. , .. , .r ..c. 1. 1. 1' •• __ z." 
•• , ••• ty ) •• , I. 0.. ... ~ Apply 

~,.cll, 10./Ift4~.l" T0'-41 ' ... ra "ca.4 

..... , .... " ......... r.: ,. "lltl ,_ J. __ Ule ) ....... c • 

c. H •• e ,0 ........... pow" I ••••• r I. , •• _ J. IN 
c~"lc.l IM .. C ,. ,owr VOl.' 
~,.cl', I.O/'~~.lry ... .. ,. .. ,.: 

[a.c. 1110.1001, Appeftdb OJ 
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TOXIC SUBSTANCES 

Av~ It ... S lflIl. UIOl-'-'P.....o
..... aeeei6cari_ rJ ~ 
~Me.dMorJ 

lal Chftl I'1MnI8c:nogranu .nell be 
Inle.,,~I~ end clu.llli..d In aCt".urdence ""lIh 
• ;>no/, ... ion.lly accepl..d cJ"I~lncalion 
.y.u:m lod reconi.d on • R""nl~nOjlrlphic 
InlcrprellUOQ Fonu. ·Foml CSDiNIOSU IMI 
UL 

Ihl ROcnl~~oogr.ma sh .. 11 be inlelllrel..d 
Io.;t! cl".lfied ol1ly by • B-n:;odcr. II baud 
.lilliule/~Mified I':lIilologi,,1. UC' an 
r:~perienc.ed phyaKil" wilh known oll.pcMiu 
In pnwmoconiOMa. 

(.:) AU inl4:rprelen. ""benever Inl~.,,1"Otln& 
chrsl roonl~nognme med. I&Ildat thi. 
uellon. ""aU hAVI launodililcly Inil"bl. tOl' 
",ren:nce a complel. NI oC th. lLD-U/C 
1n"'1'1\.II1I00,,1 Cleuiflcellon 01 Rldiuvaj>N 
rIM J'DeumocoQiowa. lSlllO. 

A~ F 10 IlInL1DII1-WI!Ck I'ncJk:a 
and ~I CoaLrola COf' '",10 .. ",1\ .. 
anl.e a.p.k ~JoIaAd,a\oly 

Thia oppeDdlx II Lnladed AI luidIw:a rUl 
employ,.,. iD the I"Lomoli ... br.U .nd clutcb 
repMir iDd .... "Y who with 10 redw:a theit 
_ploy_' ubHlo. IJqIOII&I'H d&.Irin¥ I'CpMIr 
operationa 10 levell below the MW 
.Iandani·. ~ "vel (0.1 C/r;t;~ OSIIA 
bcliavllS tha I .mployen iD Ib.i.e inda&allJ 
MdLIr aN Ulr.cly 10 be Ible to nduc:a their 
.Dlploy ... • UpGal&l'H 10 "bntoe by 
IUIploYLaa \he .~ &Ad WoB JkKlJca 
controls dncribed 10 Soctiona A lind B al &hi. 
IPJM'lKii>.. ThOll Implo)'en wbo c:b0ClM 10 
\&III1hue controls IIId .. bo Khlev. 
.~IIIH below lher eclioo level will th'" be 
ILl. 10 noi~ Illy bu.rdm thalllliilhi be 
ImpoNd by wmplYLaa wllb auch 
req~1I AI medic.al1UlV~1baca. 
NCOnlkeepina. lraiDiI\a. retpiralOly 
pn.l..aioo. &Ad rqubt.ed arM .. wblcll en 
lIta*nd whIG 1II\j)1O)'H IlIP'*1"" r:&.CMCi 
\he actlota Ie".l ot PEl-

Aebntoe .x~ III \he .uln!DOlive bn.ke 
lad clulch repair Lnd~ry, oox:ut'& primarily 
dlllina the R'pla.camenl oC c1uldi plliH .nd 
bl.k. pade. thOli. ADd liniDp. Aabnto. 
~botn _y become .irbonIc wbea .n 
.ulomokv. IDICbenlc RaMlV" the •• lle.lo.
c.ontainlnt rwaidu. thai baa been dcpoeiled .. 
br .. b8 and c1ulc:be. _AI'. Emplo) ... 
U~ 10 .ebe.le. OCCIW durin. Ill. 
dew", althe braU drum Of' clulch houaina-

8aHci oa mdence In the rWemaJUn, 
record (Ru. M-74. &+-:6l. __ HI). OSIIA 
beliava thelemploycn .lII"aed III bnULa 
,..,pAlr openolicMu wbo ilJlplomaDI .ny or the 
wurit pnoclic:c. aod M\liGKrinl ClUllroll 
d...cnbed IA SeclioQ.l A aod B olthi. 
appendix may be .bl. 10 reduca th.ir 
.. G1ploy ... • UpGalllH 10 "nl. beluw lbe 
l&:IioD Ina (0. t fiber/r;t;). TheM c.onlrol 
nYlIhoda Ind the nlevaDl'!'WClOI'd nillenca 00 
Ill .... and other IIUIthoda..,.. dacri~ iD the 
rol~ eec;tiona. 

7-1G-al 

1\ . Ulclo.'cd CyJindrr.'HEPI\ Voa. .. m SP.III'" 
Ato:lfloo 

Th. ondoOCii cyli.nda.-.ncuwn Iyalem UN<J 
in Dna o/th. 'icillli .. Vlait.d by 
",p~l~nl'li"'1 01 \he N.lioooLJ lnalilull rM 
Oc('upallonal s../.Iy atld H...Jlh (~IOSli) 
dunnll II health hl1&rd .".Iu,llioo oC bnk.a 
I r:paU' / .. ciIiIIOi lEa.. N-26J1 coo.a.iall 01 tI.rc. 
CllmponCnlS: 

(II A ""h .. '-t1wped cyllnd.r de.igned to 
culler and .odoN the wheel UKmbIy; 

(21 A CQrDpn...o..ir Iwee &ad DOUle thai 
fila ialo a pon IA the C)'lIodar. aod 

131 A HEPA-ratt.red VacuwD UNCI to 
.vaeuel. "irlIorna d .... 1 .. ne,,,tcd wilhiD the 
C)'I:nder by the COAlprNNd air. 

To upenll the .yaWII. th. braU u.cmbl, 
ia 1JIc10Md iA • cyUnder thaI baa virtwllll 
ponl 10 pC'Ovide ~Iy eod colloo aIHv .. 
thru"ib wbicJa tha &UCltloJc can tu.odle lbe 
b~1uo .... mbly part&. The cyUoder 
eITcct!vel), ilOial" ubalo. eWet III the dnuIa 
lNfD the mcchaDic·. tn.thlat woa. 'IhI 
bru. Ulllnbly Ltoladoa c:yllod.8r Ia 
IVlilable Croca Iha NWIa& Coaapuy I aDd 
CUCDIIS IA two .u. 10 fil bnake dtum.l1II the 7-
lo-U-iDc.:h ... ,.. C08ImOG to .ut.oalab11. 
and liahl tn&d.e aDd the u.lo-~ .a. 
rxnae COIIIIIMJG lo ....... CIIIIIUIIatCiId vebldel. 
The C)'J.iDder Ie rqulPl*i willi built-ba 
~-air IIIAI eod • COGAeCllua lor. 
Vo&(;UWII de_ equlPl*i with • llltda 
EfficiIGC)' Pan.V;.uJa1il1Ur (ltEPAI ru ..... 1\£1 
Iype 01 falter iI c:epabla 01 rem.oviDa .u 
pNlic:1es politer tlwa Q.l1OlcroDe froaa the 
air. Wbea tha vlQWlD claaMr·. IUler 1alu1l,lt 
m"'l be repla.cad ea:ard1Da lo, die 
IDMIIWlc:tWW·. IAaInIdIoa. &Ad approprtaale 
lIEPA-faltered dul cartridIe reaplnalota 
""ould be wona durina the procaa. The ruler 
ulllI. V&QIUIa c:I.aMt Ia I.IIWD8d lobe 
coollulliDat.ed with ubatoe Ilben aDd 
aboWd be bud1td carclully. _lied wida • 
fine aU.l al w .... p\aQd iau:IedJ.a.q III • 
IIIbeUed pll.,1e bet. &Ad dJapoMd at 
ptoperiy. Wbn the cyUDdat Ie III pl.ce 
around the bn.k.e uNmbly aDd the KEPA 
VlCYWII Ie COGAeCled. COGIJI(MMd air iI 
LlowulAto the cyliDder lo lo..eo the ~ 
from the brake uaembIy paru. n.. VMQlIIa 
tbeG n.a&IItea the Iooeeoad .. terial Croa 
withlll the q ·liAder. caplutf.oc the &itboma 
mlleriaal 00 the laPA fill.,. 

The KEPI. V&QIWII.yalHa can be 
diec.oADect.ed froaa the bra&. UNmblJ 
iaollitioa cylindet wbaa the C)'1iDder Ia DOt 
beinl UNCi. The llEPA VAQIIUII C&Il tbIII be 
u6Cd rOC' c1utdl recilla won. pin.IiiDI. wother 
roulia.e c1caniDlo 

B. ~ A/r/SoJNIII Splellt ltIetI»d 
A COGI~ bo.e OIled .1 the lAd 

with. boltl. 01 aolv-al can be UNd 10 ~ 

, ..... u- alit ... e_ ar--.rdal JIfOdIIde 
dnn _ ~I'" I d __ '" rJ __ I da"-e 

r... ..... 
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th .. U~la.-con"'inina ~ud ... and 10 
"'pi ..... Ibe rnuitina IIU'bome p..rtlcJn ill the 
",1\-.01 miaL ~ lneall/lie Ib.o..Jd ~Q 
apno)'illjj \he ul.ealoe-c.onl£Jnin.oied pert. 
with the IOlvenl 81 • lu/licienl dlA"'ncc lo 
~naun. lbal I." ... ~bt,lIoa ~c1u ;11'. nul 
dislodlled by Ill. velocity oC lhe IOI\'enl 
'Pl'\ly, Aller lhe ubealoe P<'Midn Ire 
thOl'O<4jhly welled. the Ipl1Iy lRQy be Lru~1 
c1uacr 10 Ih. pan •• nd Ihl pen. aUlY be· 
IpnoytoJ ... neceaury 10 reman IIrUM IIId 
IIlkr m.terial Th« .ulOD\Olin paru 'pnlyN 
w.1lI \he ml6t lIIO IbeD wipr.J willi. '41-
'" hich m",1 tbtIQ be diapoNd or 
ilppmprlllidy. RIl" abould be plucad ia I 
IIb.Ued pl:.,tlc: Nil 01' ,,11..,. conhiiAllt whUI 
11 .. ,. aN .Iill _L'ThIa '11IW"I' thai the 
IlllbeaLOa fiben will not becoml Wboroe 
Iltar the braU .nd c1utcla parLa hav. be. 
cIN.Dc<l (U ct.aJwp rap era IeUAdwed rather 
IbD dlapoeed 0(, tha)' mutt be waabed Ulina 
_tboda IPpropriate fw the IaIlDderint 01 
ubaat_luLLnaled .. teriala.1 

OSHA be""" thai I vari&Dt 01 tb!a 
CIOID~/aolvlOl \Dla( pt-. ocr.,. 
adv&ll1ala ower the ~/aol_t 
mIat ledtAique dle"llHd lbov .. bolla III 
IInU 01 coMa aDd eaplo,.. pro&IdkIa. Tba 
vlliaDllAyolna the uee 01 aprIIJ c:ue nu.d 
willa IIIIJ olMv.al aolYeat daa-. 
COIIUDM'deJl, Iyailable Craaa IUlo IUppIJ 
.1_ SfnJ caDI 01 aolYaDI are 1Mxpenal", 
,..ed1I)' .. e1lable, eod ... )' lo IA-. n... 
c:aAI will aIao leva u-. bacauee DO aolY101 
dally., 1f'Il- baa to be 1_bled.lA.. DO 
coaapnued .. 1r boee/1DiICer aa_bIe OSHA 
bcu.v.. thel •• pn, c:aA wiU cWlv .. aolYaAl 
10 abe paN to be c:Iuned with coaaicIenhI)' 
leN rOf'Cll tbu the .ltamaUv. ~ 
deliv., 'Y.&am duc:ribecl abov .. aDd will 
th'" tenenle C.wer airbome ubnlDe flben 
tbu tb. CUCIlpI"HMCkir metbocl. 'IhI Aptq 
tbareCon baUeva thai the IxpotUtW Iev.1a 01 
luIoIIIOd •• ~ lMCb·n1a ueUIa the apn)' 
can/lOl ... t aIal prDOMa will be..,.. lower 
IhIA the IItpOIUrH rapotted by NJOSH (Ex. 
M-ZSlllw the cocpresaed-.Ir/eoI"IUII mill 
.)'ltcm (D.08I/a;~ 

C.lnf~tiD4 on lIN £fIecti~ of 
Vom- CDatrol ~ 

The ._1 01 elrbonM ubMto. ...... ted 
duriaa braU eod c:tutc:b rep.Ir openIliona 
dcpeDda oa the Woft pnc:ticn aDd 
~ri.oa c:ootrola ueed duriac the repalr CW 
I'ISDOvai ac:tivil,. o.le IA the N'-alUna 
rKotd doauMol the a.IwIur tt..weiahled 
IV ..... (TWA.I ubeaLOa a1pOIUI'W In.t. 
.NOCia~ with varicM&e _~ of bra&. 
!lAd clutc:b repalr lAd removal. 

NIOSH ~Iled • repoI1lo \he ~ 
wtltled .. Ie&Jlb Huard £valUitioo Cot 
Automotln 8nJLe Rep.ir" lEa. ~). lD 
ecJdltioD. bhlbita ........ lAd __ 1 .. provtded 
apoeww deta &w c::om.patlna the aIlbonw . 
COACIII!nlioae 01 ~ an-tad by the 
uee ul \'erioue wcrit prec:ticea d.&tUIt brake 
~Ir Gpft'lIlioa&. n- repona JlrI-' 

[lee:. 1t1Q. tOO1 ~ f"l 
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r"pvaUA d .... r"r bra1.e repuir operation. 
IO"olvIOB • " .. nely of control •• nd won. 
rr;,cllcn. includinG: 

• Uw of compruaed air to blow oUllha 
Lr .. "a drum.: 

• U .. of a brush. withoul a welling agent. 
10 remon Ihe aabHtolH:Onlainin. reeidue: 

• Use DC e brush dip.,.,d in waler or a 
eol.·enl 10 remove Ihe ubHlot-<Dnlalni"l 
n:.idur. 

• UN of an encloMd \'aCVUID cleaning 
.y.lem 10 uplure Ihe ubellolH:Onlainina 
rc.ldue: and 

• U .. ,,/ a eol"lIfll mi"lu,.. applied with 
COGlpRlINd all 10 rell101:e the residue. 

Prohibi/~ Mf!tltod. 
The UN of ccmpreaaed eir 10 blow lb. 

a.beeIOlH:Onh.ini"l n!sidu. olT the auriaoa of 
the brake drum remo"" the residue 
dTlICli ... ly LNI.il1lwtaneoualy produc:a an 
.ir.lome clwd of .. bHlc. fiben. Ac.cotdint 
10 NIOSH (ElI-IH-26J). the p.ak upotlll'H of 
mech.Dica uai.,. Ihi. IKbnlque wa-e .. hi'" 
.alS liben/cc. and "'outT.WA upoawu 
,.npd Crom OJXJ 10 o.W flcc. 

Dr. WIUlam J. N~ ollbe MINDI SlDaJ 
SdIooI ol MedIdne (Ex. M-74) dIed dala 
frocD JCDiabI aod Hlckiab (1870) LbaIIDclk;aIecl 
lb.1 tIM ~tndGa ol ..-Ia. ra.apc1 
frora G.M 10 5.lIl/oc 0", a CIO-cD!Duta 
MDlplIac paiod wheo CIDIIIprueed air wu 
beiDI ued 10 blow oul !be ubHc
COQ1aInina rnici- froat the brUca dr-. Ia 
lbe ~ aNd,. a peak CIIOOeIllndoa of" f.1 
co ... ___ few a r.w teCODda durintI 
brab deuJnt performed willa -pnuad 
• .,. RohJ .. el (111'71) (Ex. ~1")m....-d 
&1M cooc:antnllooa (01 uupecifiad dunl~) 
wilhla W f ... of opentioaa ImoMna the 
cl.."iDI of bn.Ita Willa _PrMMd air and 
obta!Ded rNd1np ranaiJtI froa o.a 10 2U fl 
cc. BeaUM of the high apa.ura Inwla thaI 
rMVll frvaa dMDina braka aDd c1utUa parta 
NiDI ccaapneead air. c;>sHA !au prohlbilecl 
Ihla practiot &. Ib. ,....iMd .1aNianl. 

rn./f.aj.,. /tIeIJIOd6 
Wbea drJ bcuhJl1I w .. UMd 10 rwmove Ibe 

aabeeloa-Cloala1a..lnt ~1NI from the brab 
~ aDd wbHI auemblJe .. peak axpoec&rM 
_____ by NJOSH r.".d ftoaI o.n 10 U1 
flee. wbUe a-bout TWA In-ab were allb. 
_ ataodard'a penniNible upoeura limit 
(PEL) ol G.J floc (Ex.. M-:l83). Rohlend hla 
c:oU....- (Ex.. ~1") colleded .,... 
Mmplee 1~ INt from a bnalt.e ~..una 
openUoe betnt performed wtlh a drJ bnia!I.. 
aDd meuund _tnllona renall1l from 
1.3 10 3..a flor:; bo • ."..,. ~ IbM aDd 
TWA coacmtreUoo. __ DOt ~Iedill 

the Robl .. elalud,. 
Wbca a bNab ",elted willa wlla'. auoli-.. 

IX'Stoddart .alYcn1 Wil' ...ad 10.da&D the 
a~Lainina raidue fnxa \be alJectad 
pam. upoewe levelal~ TWAe) 
_-wet bJ NIOSH elao n.c.MdecI tbe -
0.% Iloc PEl.. and peak ~ ....,...d .e 
biab .. uz f/ oc (JiL. M-211S3). 

fu(erred '\i."tltlKh 
U .. of an tnllinC1:n"l conllol 1)lItra 

Involvint a cylinder Ih.1 complch,ly endou. 
the brake .hoe .... mull' and • HJgh 
EfficXnq Particu)',le Ail (HEPAJ fill ...... 
rquipped vacuum produa<16-bo1ll nVA 
employe. upoeurc. of o.m flee and "".k 
Cltpo.UlH ranlJlIII froro nondelaclable ~ 
flee 1£1. 84-283)'IBcau .. thie 'Yllera. 
.chi.-v-ed upoeure 1."a1a below I.be 
Ilandud' •• ction 1.".1. ill. dnc:rIUed ill 
delail below,) Oala collec1ed by IIw Mounl 
Sinal M-uial Caler (Ex.. lIG-14a) COf NilfWt 
01 Arneric.a.. Inc.. the m.omalacluraf' of tbe 
bro •• neatbly cnc:1oeure 'Y.I.m, ahowed 
th.llcw two 011"," OpenbOCll<UllpJ.od.Ih. 
expoeure 011lMlChanica t.o .itbonw ubHla. 
libera 101 •• ROIIdalecl.bIa. For I'" third 
operalCW aampled by ML SInai teMarChen. 
the upoeure w .. Q..5 fla:. wblch \be 'I&th~ 
attribuled 10 .. betloe that bad c:oalalDlDatad 
the op.relor'a dolhinlln the coune 01 
pre\'loua bnka rwpair opersdona perlOl'1lled 
wilhoulthe encJOMd cyl1Dder/.,_ 
Iya ..... 

Some aulomotl.,a rapaJr fadllUw_ a 
cornpnMeCHir hoM t.o apply a eohwal mill 
t.o remove the aabntoa-coolalAiDc raidue 
&om lb. brab dn&ma bef~ rapaJr. Tbe 
NIOSH dala (Ex. ~) IDdk:ateclllaal 
medaaDica ampJoyina thIa aetbod 
~ apoaurea ("",TWAe) olo.a 
f/ cc. witlt pMb ol o.a t.o OM flcc. 'I1Iw 
ledudcpIa. and a .,uiaId oill Lbal OSHA 
bel,"" Ia ~ Ina coatl)o and __ 
effecrm ill ~ empIoree upoeurn. w 
daacribecl ID puler detaJl abo-ra Ia Sec:doaa 
AandB. 

D.SwnlRGr7 
III coodueioa. OSHA beu..._ Lballt Ia 

Ukal, that IIIlplaren Ia the bnka and dutda 
n-peir lDduatry wtlI t. able 10 a.,aiI . 
th.tDH1"H of the .ctJoa LenlIriaw bull, 
Int.o Ibe rm-lll&adard tr they 
c:oaaclentk-&al, _plo, ana 01 the 1"'
cootrol _tboda deecribecI .bove tIM 
mdoMd cyllDdar/HEPA"aama ayablla, the 
COIII~ aJr/tolYalll1Mtbod. _1M .., 
"nl aoI'IeIlt JaIal a)'ltem. 

A,,-dix G Ita S tnLJOOS-S+st._ 
TecbU:alIal_dooa fat A.a.h I _II No. 
NMda...., 

L SubI:aocaIdeaUlkaUoo 
A. &abelaDeC -Aebetloe-Ia the Dame ola 

cbM of Dlapn.!wn-ailioata mJnuaw lMl 
occur In ft~ rorm. ~Ia that .,.. 
lacluded ill Ihie voup .... cbrywolll.a. 
aoc:idolJte. IDICMII .. tremoUta aabnlo .. 
anlhopbylUle aabnloa. aDd actiAalle. 
•• betlot-

B. Aebealoa. trmMlllI .. anlbopbyllita. and 
eciinoUte .... u.wd In the lII8JIulacture oC 
b .. I-f"Hlalanl cloth.Inf. euw-.d" bnlt.e aDd 
dl&lCh Unlnp. and a variety of bu.Jldl"8 
melm-fa 1ncIudt.,. Roor tilD. roof",. leh .. 
oaili", ill ... aabnla.c:emeol ptpe aDd aheet. 

REFERENCE FlLE 

.nd /ina·,....;.I.nl drywall A.~.I<n Ie .110 
pre.ul In pi~ and boih:~ In,ul<llllon 
malanela. <lind In 'fI"'YN-4ln m~~.ri.l. 
1000.elcd on beams. In aawl,paccl,.nd 
be "'"'-0 w.lla. 

C. Tbe polcnliellor • producl conlMini"8 
,ubueloe. tremolilt, anlh'Jphyllil., and 
.clinutil. I., ~I .... brnlhc:able fibe" 
depcnJa OQ I .. de&r" 01 fri.bilily. friable 
IMtIM lMl the malm.1 can be cnuobled 
"'lIh h.nd p~ .. u,.. .nd w Ibu-dora likely 10 
.mil fibeR. The fibroua or nuffy .prayed-on 
Inalert.l. UMd for l\twproofina. laul.lion, cw 
lIOW\d proofing II,.. conaiderr:J 10 be f,; .. hle. 
.nd lbey rudily rei .... airborne fiben ·if 
dJ'IUrbcd.. Malmllla eucla .. \inyl .. abHla. 
floor IUe IX' roon.,. Cella ;u-e coneidand 
aonlriable and genatVJly do nOlll1lilllirbome 
nbara unl .... ubjfH:ledlo .. ndin. or .. wiDI 
opereUona. Albe.lol-CHMnl pipe cw ah .. 1 
can .mU .Irbom. 'Iben if lha "'alllriMfa .... 
t\ll fW .. wed. _ tr lhey .... hrolJr..a dunn, 
delllQUlloa operation&. 

D. Pamilaihle allflO8l:rr. Expualll'tt 10 
aJrbonae aabnloa.lreraollle. anthoph)UIIL 
aDd adIooUla Gben may DOt uceed CU 
flbara per cub6c: oanll_&cr of air (G.J "oc) 
aYWnfld ovwlbe .bour woriulay. 
IL Haaltia Haanl Ca&. 

A. Aebaloa. lrMDOIl ... alltboph,Wta, ud 
actlDOUbI caa ca_ diaablina respiralory 
di ..... aod ..no. typee of c:a-. If lbe 
llben .... InhaJacL lnhaJlnc -intMtlq flbarl 

. front COIllalll1ll.a'-CI c:lochInc _ aIc.ia caa .Iao 
raull&.dJaedl,. II. 1be~ol 
dIeM d ..... ...-.u, do nolappe ... fat 2.0 
_ tDOn ,..... an. IniUal PpOAI'L 

B.1xpoeure 10 a.baloe. tnmoUta, 
U1tbop1tJ1Uta. aDIi actIDoIUa baa be... abcnq 
10 c:a.- ... caDOIC', aa I DlJaeIiGrDa, aad 
cancw of the atcaada and coIoa. 
MaaotbeU_ w a ,.,.. caDC8t ol the tbIa 
Inft\bnaM IiD1Aa of th. chell and ab&1omeG. 
SJJIIP'IIOfaa ol tDMOtMIJoaa& Include abor1Daaa 
ol bnaIh. paiA &. tba walla of tbe c:bat. ~I 
IX' .bdo-inal ~ 

llL R..,nlors and Protec:tIw Cothinc 
A.llHplraloll: YOII .... requhacllo .. ar a 

,"",",tot whcG p.rf-"'a tub Ib.l fMwl 
III aabnloa. lratDoIlta. anlhophyllltL and 
actiaoIil. axpoeure thai u.c:eade the 
pcmaieaible P.pOMIIW llmil (PEL) olG.1 flcc. 
11Nae condiUone caa 0CQIr while yout 
naplayer " III the ptOCIHe or iDatalIina ...-ma coollola t.o recllICIa uba&oa, 
lrefDollI .. an1bophJWta. aDd actiDolIla 
apoewa. _ wtien ~ coatrola .... 
~ r ...... bJc 10 reduce aabNtoa. uemolita. 
<llnthopbJIJU .. :aDd actiaollte upoaure. A~ 
p.trtfyi"l rnplrelotl equipped with • hJab
elI1dancy ,.rtlc:uJabl air (HEPA, lUIa' can be 
DMd .here .1IbonM .. bettoa. .... JnOlII .. 
... Lboph,WIa, aDd aaiDOIU. fiber 
COQC.eQlndooa do not a.ceed: rlor:; 
DI~ a"-applled. pCMIU~ fuJI 
r~ rnpiralan -c be ~ 
DiepoeaWe rnplrelan IX' cha.t _alta are _ 

(SecL 1110.1001, ~ 0] 

110 

J . 

. .- - _. .- -.-.--------



·' 

pcnn,"~ 10 b. uu-<1 lor .. be.h,t.. 1r,·~ .• I·"·. 
aOlhophyllilc. and aClinol il. work.. for 
"Il"eti_ proloet;On. re,pinolota mu.' 01 rOut 

f~c.. .. nd he .. d anu8ly. You.r cmplo):,r il 
required 10 coodw:1 fil lu~ wh.en you &Ire 
ronl uligneu • ,....p ir.,or and wv,,'1 II munlh, 
Ihcr ... fl~r R,,\piraIOn &IIoula nal n. 
loo&('n~tJ or remov~ in ,",utit .ilu~lj.,"1 
wl\l! ... Ihelr UM i. rC1]uu-ed. 

B. I'rolccliv. Clothina: You uno tC~luire:.! In 
w"..,. pmleclivtI clolbina in ",ork "CiAI ""·I;,,re 
.,1><1'"'' lremulil •• IUllIophyllilC. aru.l 
.. c.1I1W1i~ f.ber cooccolnliona .~ Ih .. 
permi~l.Jle UPOIUU limiIIPEL) 010.2 f/c.:.lo 
preHnl cunl;unin.tion 01 the .Un. \vh .. ", 
prolec.:\lva clolhlna la r.qWrwd. yo", eWjllo)'cr 
mual p1ovid.oc ).0\1 wilb clUlllLanuonl .. 
Ullk .. yO\l ."... workins QQ " larva .. ballas. 
In:mnlilll. anlbophyllile. "nd Ilcliaulil' 
rcmov," oM da<rnulilion projact. yUW" employ", 
m;,.'"t.o pnlviu. I ch~"", room .nd 
aep ..... I. lodI",.. 101 )'our llIcel clolbes .. 1Ic.1 
a:ool:llninaled "'urk clolhca. U you ..... 
",orki,'I on • laIJ1IlIIbulUI, Inmolil •• 
.ndw..rpllylUt.. and a.ctinolita removal or 
cJurnoliti.)n pcojecL IIDd ",hera illa fe"lible Iu 
do 10, )'OUT Ulployu auul proyide • ~IIA 
I"0OI1\, Ihowar. and daeoallJDinltion room 
CUAtiaUO\l.l 10 lb. work "IN. Wba4 I .. vi"l 
the ",ark ...... )'0\1 DI\I.II nmoye 
conwmiAaatad clothiq belore proc.aedtl'110 
th" aGUWII. U &he ibow.,. ia oaf edjl&:all 10 
thoi wuril .na. )'0\1 Dlu.at Ylcuum )'01&1' 

clulh illl belore procHdi.ot 10 Ihe cba"4" 
room lAd abo",.,.. To pnwllllAhal1n1 liLMn 
iD c:oalUliDlled cbaqa roocna lAd 1Iho .. ",., 
I,.y. )'OUT fII'pitalor oa uatil )'O¥ IlIw the 
abowlIC' ~ aU.,. lb. clUA dwIae roocn. 

IV. OlapolMl PrucadW'ft and ClHAUP 
A. W ..... thaI an IIDIRled b,. procaaa 

wben .lbntoa. tnmolil .. IAlhopQyWI .. &Ad 
IICtiDollta iI pteMnl iD.chIdc 

1. Empty .. bn&ot., 1remo1it..lAlbophyWI .. 
and ICllDOIile ahippina COIltain ..... 

2.. flroo ... w .. taI .1IGb .. c:ultiD.p, 
lrimm&ap. 01' nlect malarial. 

So Hor' ... "P'AI "'ut. from .-p(q or 
.~ .-

.. A.lbealoa.lmDollt..lAlbopbyWt.. aDd 
aalaoUl. flnptoonn, 01' IDauJ.I1Da material 
!hal '- nmoved from bollWiop. 

L BulIdiac productllhal COIllA.lo ubneo.. 
tntDOllta. lA!hophyWI .. lAd actiDolita 
remand durina ~ RQOy.tioa 01' 

deaaol1l1oa. 
.. Coullala.atad dlapouble pc'Olcdin 

dothJna. 
B. Empty ahippln. hap caD be n.ttmed 
~ ahau.1 booda and puked iDlo .1r11ah1 
ooot.1nen for d1.poNl. Emply ahiwtn. 
dn.uDI an cWna.U1 10 c:IaaD aDd IIhoWd be 
M&led. 

C. Vacuum lop 01' di.poub1e pal*' m ..... 
.hoWd DOC be c:laancd. !Mrl &bouId be lpAyed 
wtlb. f\Ae _11f' aWl &Ad p!acW iDlo. 
lab.led wut. COIltaoiA .... 
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D. Procc ....... ,. and bo~kt",pina ..... ~ 
IhouJd be .... tI.d ... il b ..... ei' at" • ..w.1\In 01 
...•• et a.nd awf .. cLul' pnot \.0 pad..aalAc iD 
dl&pou.bl. con~ 

E. M .. larial GOGLaiaJna utMalo .. !realoUl .. 
IlIlhupla)·lIil .. aAd ICluwUI. thAI i. removed 
f",m buildinlll 1IIu.at be diapoMd olin l.alL
tI~1 ~aul thid plutic ~ plastic-lined 
c.atdbollrd conLainan.. or pla.tic-liDed mat'" 
conl.inen... Th ... W.II ... wbleb &1'8 nmoved 
wbil. w.t. ahoWd be .. a!ad iJu:ontalnan 
bflfore Ih~y dry oullo aWiim ... Ihc rei .... 01 
.. belloa. IrerraoUl •• anthophyllil .. &Ad 
"clinolil. liben duriAa b.and.lJ.n&. 

V_ ACCIIM 10 InfOl1llltlon 

A. £loeb y .. r. )'OW' amployu ~ requu-.d 10 
inform yO\l ol tha WOl1IIILloo COIlLlined In 
thi •• tandard lAd.ppcDdJcn lot •• bcaloa., 
Ircmolil" anthophyUit.. aAd IlCtlnolil .. In 
addilion. yOUI' em.,&oyllC' IIIl&Il iDaen.ct yw In 
Iha proper wort praclkIH for ba..tadlliIa 
m.a1.ri.l, coallinlnl ubMlCMI ,",mollt.. 
ulbop"yUit.. ucl adiAolit.. lAd the cornc:l 
\&II ol ptOlec:tlw equi.,-L 

B. YOUI' employer iI reqllinld 10 dltlenAiM 
wbelhu f- an .,.. apoMd to ubnto.. 
1nIDOlit..lAlhophyWt.. lAd actiDollt.. Y,* 
M yOUI' ...",....Llliw bel &he npl 10 
~e -..10,." _U ~ to 
rwaW tha r.ulu ob...m.d. Your-.p!oyerll 
r.quired 10 iDl_ yeN 01 your expoeure. aDd. 
If you an u.poMd .bon tha perm!allbI.e 
1IJn.it. be or abe II .-qulrad 10 Worm )'\* of 
the aclioaa !bI1 IN beq lIkM 10 redum 
)'OUT axpo6UIW 10 wi&la.1a th. panaIIItbIe IiaIL 

C. \ 'our employer II NqWted 10 bep 
ncurda oJ your expcIMINe lAd modk:Ml 
.xamiDltJOGI. n.a. u.po.ure rac:aniI aau.al 
Le kept for at leur thirty (30) ,...,.. Madk:al 
recorda mlll& be kapt for tha paiocl 01 )'0lIl 
ampioyaMal pllII thlrtJ (30) Jean. 

0. YDC' emp&opr II .-qulradlo ,. ..... 
y044 u.poaww lAd 1DIdical.-d. 10 lOW 
pbyaiciao 01' daiplLeci ~\al1" IIpOIl 
yD<M wrlltaa .-qu.&. 

Aw-cb H .. '111. *l ""m' 
~C'If" ... A.b ..... 
~~rw.."'Ad M .. ~ " •• 1.., 
L Roll" 01 EAtrJ IAbalatklG.1Pant* 

0. TOJtlcoJoo 
CIDIcal md.aDoe 01 the adYene efredI 

auoc1.atacl wtLlt ~ 10 ubMtoa. 
tremoUta, I'Itboph)'lllt.. lad adiAoIIt.. '
prucnliD tha lanD oJ anwal ~ 
epld.arololotPcaJ .twUn 01 occupalJaGa1ly 
.1pC»Cd won... famlIr CIOA&lcU oI-w., 
&Ad JI'Il"ON 11\1111 _ .abwCMl" 1IwDoUt.. 
IAlbopbyWt.. aDd acUAo1l .. ml-. n.
.1udJ.n bave abowD • cie&Jta ueodat* 
betwcft upoNI"IlO .abeMoa. traDOli&a. 
I'Itho9brWt.. aDd ICIiDoUta aDd _ 

II\CJ1I uod in.cW.aca of I"na c.anc.or. pleural 
.nd renlo"".1 m.eaolhclaocna. a .. l.rolnLaa\.l4al 
canur. and ubuloai&. n.1.lIar ~ a 
diublinll fibrolic lune dlM ... IhAlla caUMd 
oaly by a~ ..... tu .. b .. ,O&. upoaun 10 
.. bulas. Ir,molil .. anthophyUiI .. and 
,clinolila baa 1110 bfto u.aocilh,d "'ith '0 
U\Cl.ucd incidaaa olcaop!uta •• L Ir.idney. 
I.&ryn~.l pbarynaclol. .nd bUCClil cavil, 
c.anan... Aa wilb olhu kno",o chronic 
occupaliOG&l dI ... an, diu.w 'uocUled 
",ilb •• beeloa., lrrm4lil'. I'llhopbyllile, and 
MCliaollta ,.OIr.Uy .ppaua .bo,,1 20 y.an 
followiq the finl 0CCW't'CQCI of I1pc1IW'C 

nan an no known acuta alfKtI &uOCilled 
wilb upoaun 10 .abaMoa. tnmolil .. 
anthopbyllil" and actiMLil" 

Epidc-aUoJuaic&l.ludi .. iAdiClta &hal tha 
riak olllUll CIAcat' amona expoaed "'OfUn 
",ho lmok.a cil&l'8U" i ...... Ily iAauMd 
0.\"'1 rAe rialr. ullu.aa CInCIt I'ltOGI _ 
upoMd NDDken or ItllpOMd OOOlmo._ 
llwM .Iudiea auaHI Uu.1 ca&alion 01 
llDOlr.iDa will rodlM:l the riak of lu.aa c:ancur 
for • pencMI apoacd 10 .abntoa. tnmoI.Ita, 
IlAlhopbyUit.. and aciiAoli .. bul will not 
redurce IlIO tha I&IM In .. ol riak •• thal 
u.1atlna for IA axpcMed _kat wbo hu 
UYU II&IOk.ed. 
m. SIpt and Symptoau oI~1ed 
DiMue 

'the a&taa lAd .)'IDptOlDl olluac CIftCW or 
... 1IOla .... 1DaI CIACIIrI' Induced by axpo.ure 
10 .. bNq, lIwDoUta, IAlbopbyW'" uct 
adiAollll are DOt IIIIiq1ae. a.cepl&hat • cheat 
X-tar ol .. u.poeed p.u.a willa biDa ~ 
may abow p&.waI plaq-. pleural 
calcu!caUoa orp&.uni6broaU. S~ 
c:b.ncIItriadc 01. •• ~bel'om. IKbwM 
aIaonnNe 01 btMlb. pam ba lIM waUa ol tile 
cbaI. 01' .IxIcwp'ul paia. u=tctfbelios ..... 
• lUCIa Ioapr lalaDCJ period coaapencl willa 
luq c:aac:. (40,..,.. ...... 160-021),..,.). 
lAd ~olCAa II lhue(ore taort likalr to 
be fOllDllIYD&IQI worbn wbo __ firM 
axpoMd 10 ube&toa alIA uriy .... 
U .. od .. Uom. II aI •• ra la&al. 

AabaCoeIa II ,.1_.'). n~ c:aued by 
LIte vo,_I.1iM oJ ubea&ua Gben iG tha 
lUGIfL S~ IDdade Ibortaaa oJ brMt!a. 
Mo~" f.daua. lAd vque fMliap of 
~ WbaQ lIM 6hroaia---. 
abartDe. 01. bnada oa::ure IV. al NrIt. ,.... 
dl • .,.".N. oJ •• b-«".I. la buocS OG • IIla&or7 
01 upCMlW'llo .abell". Iha pnMACe ol 
~Ck redkI&oPc da.ulpa. -
IAaplrI10rJ cnc:Idee InJee). lAd cKhw dIalcal 
r...bIrM 01 flbcoamc lWll.u-... ~ 
plaqlMe lad d.lck-uac an Db I' "eel OG x-
1"1)'1 ..... dwiac Ihe MlfJ Neea 01 LIte 
diMue. It. abelioel. II on.. • PfOIJ'NIf" 
d.i.Maae _ ia ..... t..- ol ..... !tneed 
apoawa. allbouaillhll .,.,..,.. 10 be • bIabI, 
lDdlyidy,lI-d chanca.uuc. ia ___ c:a-. 
ducla "'r be callMd b)' nrarpka&ory 01' 
cud100c r...u-

(s.c. tl1Q.1001, AH .. HI 
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TOXIC SUBSTANCES 

rv. SUN.lUoine. and PreventJve 
Cocuidan.tiona 

IU ~Oted abov •• UpolUrw 10 ~.-bc.IOa. 
lnmnUt •• AllthophyU:te. and eClinolile hu 
been IiAkcd 10 eo inaeaMd ri.k. of Iun, 
c.ncer. lneaorhclioma. , .. lmlnte.liMI 
canut • • ad ubcsloeil amona occup.l1onaU)f' 
u.po.od woriton. Adequate aanrun, 1.111 
10 delernWlc an .lIlploye..·. pol.olial for 
developin, ..nOUI chronic diM ....... uch •• 
CCllctr. from expolW"C 10 .. be.loa. ll'eIllOIJI .. 
anthophyUil •• and .ctlnolilt, do nol prnently 
exi.L How.vu. IUme lcela. p.rtiwl.rly ch •• t 
X·ray. and pulmonAry funcllon te.1a. IlIA)' 
IDdic:ata tIIat .n employ" baa been 
ovarexpoe.cd to .. be.loa. lnlllOUIa. 
anlhopbfUlt .. and .cLlnolit .. Incteuina IU. Of' 

bet riak 0/ developina expoau.ra-nlMtcd 
chnmic d&H. .... It i. impon.ut fot tha 
phy.idaa to become f_iliat with th. 
open"", c:oadltionlln whicb OCCIIP.Uona! 
axpoaI&R to ubestoa. ll'emolit .. 
AllthopbyWle, aAd actinolila I, Ilkaly W 0CCUt. 
l1Ua ia pattia&Jatly UapoRlAt III aYlllualOn, 
m.edical aod work hiatoriH aGel III condllCliq 
ph)'lIc:a1 CJI&IDiDMlloa.a. Wbaia u .cU .... 
employ .. baa been IdanUfiad .. IuI\Iinc been 
ovarupoaed to u.toa. lraInoIit .. 
• athopbyWle, aDd actinolite. _all&lW. IIIk&:a 
by tba eapJoy ... to aJ1m1nIIta Of' cnitiaata 
funher'....-ww ahoWd.1ao low ... tba riak 0/ 
Mrioue 1oGt-aa. c:oaaaqucoca. 

Tha .Dlployer ia requited to lulil\lla • 
1Mdic:al IlIIVeillaoca prDIl'IlIl rOl' .U 
anaploy ... wbo an 01' wW be .. paced to 
ubeetoa. trnDollle, utllopbyWtc. and 
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actinolito at or .bo". lb. aClloo lev.1 (0.1 
r,bet pet' cubic: c:eotJmcl .... 01 air) few lO ot 
more ciay. pet year and rot aU employ ... 
__ 1\0 arc .u,gncd to waar , OCS.tiva-p ..... "" 
rnpintOf'. All auminallOAI aAd pc-oc.dlltH 
IJ\IUI be performed by ot lIndar the 
.lIpcnWoa 01. Uc.naed pbyaldaG, at a 
ruaonabl. time ud pUce. aAd .t no e»et 10 
the employ ... 

A1thouah broad I. liNda I, alvea to the 
pbyaJciaD III ptNQiblDl apecrfl'c I.au to be. 
iDdudad In the CDedica.I 'IIlnIUanc. pnIIt'IJ\A. 
OSHA requirca iAcluaioa 01 the 10Uowina 
el._nll ill tha l'Oul1nc uamtnatloa: 

(II Medical lAd work hlllo';" with.p«:1MJ 
esnpbw. ditedad to .)'mptOma o/the 
.... plratory .y.t-. C&l'dWvuculuayal.aal. 
and dijICltin tract. 

(ul Complctioa ot the rupintory dlaoue 
qunuonnalrw conlained 10 Appendix D. 

(Iii) A pAylical axuwaatJOII iAclud1nc • 
chat rocalptlOp'Ua ud p .. IIIlM.ry fuAcUoa 
Ihl thal10cluda _._1 01 the 
.mploy .... lon:.cI vital capacity (FVC) aACI 
lon:.d upiratory voluae .t 0Aa MCIIOII 
(I·W.). 

(ivl Ius)' loIboratory 01' othar latl that the 
..... ru1DlDI phylldaa de-. b, ~ 
medical practice to be -....y . 
n. _ploy. b nqulnct to aaab the 

preecribcd , .. a. avallahle at lNat lllClualIy to 
IhoM cmpIo) .... covarad; __ or&aa tbaA 
.peciIlad "~adad br &be aam1rI1Da 
pby.1d.aA: aDd upDlllanllAadoa at 
_plo)'IIMDL 
. n. aaap&oyar ia raquIracl to pnMde &be 
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phraJdan Wilb the rouowtnc lnIormatJoa: A 
IXIpy of tlUa .t~ and app«\dlc:u; • 
de.crirlioa 01 th.t employ .. ·• dlitH. u lb.y 
,.,1 .• lc 10 ;o.bato. CllpolUn:: Ihe ,"",,,Ioyce·. 
rCl'rUCnla li\'o Illvd 01 r .. ?U'~rw 10 ulx:!lln. 
In:,nolile •• nlhophyllile. ~aJ ~.:IUwhlr. .. 
dllac:ription 01 .. IIY pelJun;1 pmIO!cli\ •• nd 
rurir .. tury .,qu.pmanl UMd: .. nd inr..,mlol:ion 
from prwvil.lU.l m..dic:;rJ ax.tllDUiatiOAI oItha 
dT.att4 _,,10,_ tlul La oal olhcno.i .. 
availabLa to tIM pby,icWL MaIUoa !hi, 
WllnulUua avaibbLa to the phyaician wiU 
~id UitIM avwualiuo 01 tha emplo)· .. •• hulth 
ia reLiti04 10 uai&r*i dulia, &ad fitncSi III 
wur ptl"lOnlL1 ptalec:li \". aquipaatrat, if 
roqulntd. 

The empl,,)'., Is requJrad to obtalA a 
wrillan opinloa rr- tIM n.mini". phy.idwa 
coatainiq the rnult.a oC the -.Lical 
ulUNAatioa; the phyaiclu', opUiIOll u!O 
whether the employ" hac CAy detactaci 
meJical c:onditloaa tN, would placa the 
IIDpJoy".1 u.1Aaa.Md nK of expoaure
nbtad cll .. aac; aDy ncommonded 
limltcnou on tba elllplo),,, or 04 th. 11M 01 
pctIONIl protective cqulpmcat &Ad • 
,IIIIU1CflJ that tha ClIIploYH ba. been 
Wormed br the phyaiciu of \be rwa&&lta 0/ . 
&be aMdica e:uoainalioa anct 01 CAy medical 
COAditioaa maw lo·ubntoa. tretnoIile, 
ulbophyWle, and lCIiDollta .. paallft thaI 
require fwthcr a.planaUoA 01' traatlMftL Thi. 
writtea opiAI04 Ill"'" DOt NY'" ,pacific 
nlwliqA 01' dia\PlOM' lAIlm.laci 10 axpcNUN 
ta aabutOl. ttn:uUtc. aDlhophyUlla. lAd 
.c:UnollLa, .nd. copy ollbe opiaion III .... be 
JIl'OvicMd to Ibe .. a..:tad _plo)'"-

[leG... 1 tl CL.1 001. AfI P IAdbr H] 
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~ 192e..s. A~toc, tAfnoIlt-. 
.ntnopnyttlt •• and actinoIIl •• 

.Sec. 1926 . .58 added by .51 fR 227.56. 
Jone 20. 1986\ 

(a) Scope and application. lni. 
.ection "pplies to all con,truclion work 
81 definr.d in 2:9 CFR 1910.12(b). 
mcludlng bUI notlimlt~ to Ihe 
following: 

II) Oemolilion or ~iI""Ji:~ of ~lrJcture!'l 
where ilsbc:llos. lTc:nol,tt:. anthophyllile. 
or aClinolite is prt!sr.nl: 

(2) RI:n1ovltl or encapsula!ion of 
maleriell. containin!l a:ll:C!s:~II. IT.:molile. 
antl:')phyllite. or aClIn;,lite: 

(JI Cl.·n.truc&i..ln. "ltcr.llion. re~l!lir. 
molintenclnc~. or I'tlhlVat;un of 
,tructurea. .ubatrat~a. ur POrtiOllll 
thereor. thut conillin .. be.toll. Iremulitll. 
anthophyllite. or nctinCllil.1: 

(4) In.tallaliun of I=roducl • . conl,,!nlng 
asbestoa. tremolite. anthophyllite. or 
actinolite: . 

(5) Ashe.toa. treD1olitc:. anthophyllite. 
and actinolite 'pill/emetBCllCY cleanup: 
IUld 

(6) TnlRsporlallon.· dispol3l, stMage. 
or cont3iDment of asbeslos, \rcmolite. 
anlhophyllite. or actinulite or producta 
conlainiDR &lslM.lo •• tremolite. 
anthophyllile. or Ilctinolite on the .ite or 
locatioQ at which conalrucUoQ activiti" 
ara performed. 

(b) De{initioruc. "Action level" meant 
an airborne concenlratlon of asbe.toa. 
lremolUe. anthophyllite. actinolite. or a 
combinatton of these mineral. of 0.1 
fiber per cubic centimeter (f/ce) of a.Jr 
calcul&lted a. an eight (B)-hour time
weighted average • 

.. Atbe.to." includes c:hry.olile. 
.mOlUa, croc:Jdullta. tremolita .. be.toa. 
anthophyllita allbe.toa. acllnollla 
a.bntoa. and any of these mlnerDls thai 
has been chemically trealed "nd/or 
altered. 

"Aui.tant Secretary" means the 
Aul.tana Secretary of Labor for 
OccupaUolW1 Safety and Heallh. u.s. 

~il.lrtmellt of l<Ibur. or ueliRnec 
"Aulhorized Jl~rson" rnelin" any 

pt'r~ol1 lIulhorized by Ihe p.mpluyer and 
required by work duties to be pre.enl in 
regulated areal. 

"Clean room" m~an. lin 
uncontaminated room hav;nb f'lcili!iel 
for the slorage of empl.,,!Ic/!:;· slTr.et ~ 
clolhing ilnd uncontaminal(~d maler .. 11 
and equipmenl. 

"Compelent person" ml:ana one wh'l 
il c:lpable of identifying exi.ling 
ubeatoa. tremolile. aothuphylluc. ur 
actinolite hlizard. in the workplace and 
who haa the authority to LIke prompt 
correclive meaaurel to eliminelf' thp.m. 
II .pecified in 29 CFR 1926.32(1). The 
dulill of the competent ilfI""n includs 
atlelllt the folliowing: c:stabhshina the 
DegilUve-prel.U/'I! enclo.ure. ensuring Ita 
lntegrity, lind controlling entry to and 
uit from the encloture; .uperviainS any 
employee expOIUf1l mc;aitonng requlrud 
by the Ihuld.inJ: eu,wiaa tlutt .U 
employeea working within aucb an 
enclo.ure waar the appropriata penonal 
protecUve equipment, are traJned in the 
usa or appropriate melhod, of Ir.'CpOlure 
control. .nd Ule tha hygiene rac:ilill .. 
and deconlamlnation procadul'tS 
.pecified in Ihe .tandllrd; and elUiurinl 
that engineering controia fa UN ant in 
proper operlliing condition and are 
functioning properly. 

"Decontamination area" mean.a all 
enclused area adjacent and connected 
to the n:::ulatcd lU"Ca and conaisting of 
In equipment room, .bower arell. aDd 
clean room. which is uaed for tbe 
decontKminalioQ of worken. Dl.ateriaia. 
and equipment contaminated' with 
IIbe.toa. t...mollta, anlhophylUt .. or 
acllnoll1 •• 

-DemoUt(oQ" meana the wrecking or 
laking out of any load-supportiD8 
Itructural member and any related 
rIl%ing. remo~ir~. or Itrippina of 
.. be. tal, In:molite, anthophylUte. or 
actinolite producta. 
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"Oirector" mean. the OUr!Ctor. 
Nalionoilinsliluifl for Or.cupali-:lnal 
S .. fply and I Ir.ililh. U S. O(';lRrtp:ent (If 
11.!0l111l ar:d Human Service •• or 
ue.ii/nee. 

"EmpIIlYCII expusure" meanl \hilt 
exposure 10 "irb.,rne clsbe~to •• wln"la". 
anihophyilite. actinotite. or a 
comhinalion oC these minerall. tll"t 
wIlulJ or.c1Ir if Ihe I'!mployee were nut 
ulin" r~piralory protective ~uipm~nL 

"~'lipmCtnt mom (cllllng. room)" 
metIJ1. a contdlDinaLed room localed 
within the decontamination area that I. 
.upplit!d with impermeable bllgl or 
conlainers ror the disposal of 
contllmlnated proteclln clothing and 
oquipmftnL . 

"Fibttr" means a p<U1iculate fona of 
llaobeatoa. tnlmuUte. anthophyllite. or 
actinolit .. 5 miaomelan or lon~. with 
alenllth-Io-dlameter NUO of at I • .,t 3 10 
1. 

"Iligh-emc:lanc:y particulata ail 
(~) ftlter" mean.a a film capable of 
trappina and retaiaiaa at lea.t &'J.9i" 
pereant of all monodi.pened particles of 
0.3 micromelera In d.i&autlar or larpr. 

"R81CUwted area" meana an area 
Htnbli.hed by th. employer to 
deman:ata Ire .. where airborn. 
concentrations of a.be.toa. !remoille. 
anthophyllit .. actinoUt .. or a 
combination oC theM miDluall excetId IX' 

ClIQ reuonably be expected to exceed 
tha petmiaalble expoHre UmiL The 
revulated aru may taka the form of (1) a 
temporery encloaure, al required by 
paragr4ph (ell6) of thia aec:tion. or (Zl an 
area d~marcated fa any mann.u that 
JRinlmlzu the Ilumber or employ ... 
axpoMd to ubettoa, tremolne. 
IUIthophyWte. or ac:tiDoIUa. 

-Removal" meaa.e the tUins out or 
.tripping of Gibe.toa. lremolitc. . 
anthophyUUe. or actinolite or material. 
conlaining a.bntoa.. tafD1CJlIt .. 
aQlhopbylUla. or actinolite. 

(Sec. 1 t2LS&(b)) 
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"Renovalion" mean. Ihe modirying or 
.. ny aJl.isling llruclure. or ponion 
thereor. where expolunt 10 airbomll 
asbe»lol. lremolile. anlhophyllile. 
aClinolite may relult. 

"Repair" meant overhauling. 
rebuilding. reconstructing. or 
rcconditiorung or Itruclurel or 
lub.lratea where aabellol. tremolite. 
Mnlhoph}·lIite.or actinolite i. pre.cnl 

·1'rcmolite. anthopbyllite and 
actinolite" mean. the non-e.be.to. form 
or these minerala. and any of the~ 
mineral. tbat have been chemiClllly 
treated and/or altered. 

(c) i'ermiuibJt1 ~Xpo$ure limit/PEL). 
The employer .hall enlure that DO 
employee i, expoaed to an airborne 
cuncentration oC .. be. to .. tremolite. 
anthophyllite. actinolite. or a 
combination of theae mineral. in excell 
of o.z fiber per cubic centimeter oC air .. 
an ~iRht (8) hour time-weighted averas. 
(TWA), a. determined by the method 
pretcribed in Appendix A oC thia 
Mctior .. or by an equivalent method. 

(d) Communication amon, tlarploy.,.., 
On mwti-employer worbite .. an 
cnoployer performing a.bato .. tremollt., 
anthophyllit., or actinolit. work 
requiring the a.tabliah.ment oC a 
regwllted area aha1l inCorm other 
• mployen on the lit. of the nature of 
the .mployer'. work with a.be.toa.. 
tremolite. anthophyllite, or actinoUte 
and of th. .xi.tence of and requitem.ntl 
pt:rtaiDina to resuJated are ... 

(a) Regulated orea~l} (AMruJ. The 
cmployenhaU e.tabUlh a regulated 
area In work area. where airborne 
conceotrationa of ube.to .. tremoIH •• 
anthophylUte. actlnaUle, or a 
combinatioD oC theae mineral. exceed or 
can rea.onably be expected to eXCHd 
the permiuible exPOlure limit 
pretcribcd \Jl paragrapb (c) oC th1a 
MCtiOn. 

(2) ~ararcation. 'the rquiated 111'011 

ahllll be demarcated in any manner that 
rnlnim..i%H tha number oC p41nona within 
the area and protecta p41nona outaide 
the Illea from upo.ure to airborne 
concentrationa of .. beltoa., wmolit .. 
aathophylUt.e. actinolite. or a 
combination of the .. mineral. lD exCtU 
of the permiuible expo.ure limit. 

(31 Acce.u. Acc". to reguildl!d areu 
thall be llmited to luthoriz.ed penona or 
to peROna authori1ed by the Act or 
resutationa i .. ued punuant thareto. 

(41 RII.piralon. All peraona enterina a 
regulated IlU .ball be lupplied with I 
respirator. "'ected in ac:cordaoce with 
paragraph (h)(Z) of thil teetloo. 

(5) Prohibil«J aclivitiu. The employer 
IhaU IID1W"1t Ibat amploYH. do not eeL 
d.rin.k.. smou. chaw tobacco or gum. or 
apply casmalia in tha ~Iated ana. 

(61 Requirement. for osiH!,to. 
removal. demolition. and renovation 
operations. (i) Wherever relllible. tha 
emplo)'er shall ealabli.h negative
prellure enclolurel berore commencina 
removal. demolitloD. and renovation 
operalions. 

(iii The employer Ihall deaisnate I 
competent peraoD to perform or 
supervise the following duLfee: 

(AI Set up the enclosure:" 
(B) Ensure the integrity of the 

enclo.ute; 
le) CaDtIOl entzy to and exit from the 

enclo.ure: 
(D) Supervi ... n employe. expo.ure. 

morutoring required by t.h.ia MCtiOn: 
(EI Ensure that employ ... worirJ.na 

within the enclolure wur protective 
clothing Ind nt.pltltara u reqWred by 
p,,",grapha (I) and (h) of thit Md10Q 
lind: 

(f) Enaure that employees are trained 
in the u .. 01 eagi.neerin.a COQtroa. work 
practice .. and penooal protective 
equipment: 

(e) Ensure that employeea UN the 
hYsiene faciUlla and obMrv. lha 
deconlanlioatiOQ proc:edunta .pedO.UD 
paraHf1lpb (j) of chit aedioa; and 

(H) Eoaure that .oSi .... ri.q COIlIrols 
are functioning properly • 

(ill) In addltioD to the quaWlcatioaa 
lpeCified lD paragrapb (b) of chit 
aectiOI1. tha compalaAt perIOD aball be 
trained in aU a.pedI of ubeatol. 
tremolite. anthopbyWt.a. or act1oGl1te 
abatement. the COIlteDta of th1a 
ltandard. tha ldand.flcatioD of ub..t.oI. 
tremoUte. anthophyWt.a. or actJaol.lte . 
and their removal pcocedura. and olba
practice. for reducl.Da the b.uanl. Sucb 
ltllioing ahall be obtaiaed in a 
comprchenaive c:ouna. auch .. a c:.ouna 
c:ooducted by an EPA Aabcata. TniniDa 
Center, or an equivalent c:oune. 

(iv) ~ception: For amaIl-acala. abort
durati 'n op41ratiooa. aucb .. pIpe rapalr. 
valve replacemaot.lDatall1og electrical 
conduit&, wtalUna or nrm.oving drywall. 
ruofina. and other aeoeral bulldiq 
maintenance or renovadoa. the 
employer tlnat r.quJnd to comply with 
the nquitementa of p&rqraph (e)(&) 01 
thilMCtion. 

(0 ExpMUIW monil4rina-{l) c.Mr01. 
(1) Each employer who baa a Workplace 
or work operatlOQ covered by thia 
ltaadltrd ahaU perform monitOl'iai to 
determine aCCUl1ltaly the aJtbome 
CODceDtrationa of ubatoa. tnmoUt.a. 
anthophyllit .. actiDoUta or • 
cdmbin.atioa 01 th.eM m1Dera1a to which 
employee. may be expoeed. 

(iiI Oetenninatloo.t of employe. 
exposure shall be made from bteethina 
wne air tamples that.,.. nrpraaltative 
or the &-hour TWA of .. cb .mploy .... 

:'-"11:1 
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(iii) Repre.enlalive &-hour lW A 
employee expolure .hall 110 detennined 
on Ih. u4si. or one or more tample. 
repre.enling rull·thift eJlPOlure ror 
employee. in each work lrel. 

(2) Initial monitoring. Iii Etch 
employer who hal a workplace or work 
operlltion covered by thi •• tandard., 
except al provided ror in paragraph. 
(f)(2)(ii) and (f)(2)(iii) of tbi. ae<:tion. 
lhaU perform initial monitoring It the 
initiation of each .. bestOI. tremolite. 
anthophyllite. IIctinolite job to 
accurately detenrune the airborne 
concentrationa of ube.toa., tremolite. 
anthophyllite. or actinolite to wblch 
employeel may be expoaed. 

(ii) Th. employer mlY demonatrate ° 

that employee expolute. are below th. 
actionlev.l by maana oC objectiva data 
demonaltatina that the product or 
material conl&inUlg ubeat.oa, tremoUte. 
anthophyllite. acUooUte. or a 
combinatiOQ of theta mineral. c:.annot 
relea .. airbome fibera in coacentntlou 
exceed!Da the actiOQ level under thoae 
work c:ond1t1ona havioa the areatat 
poleotial for re1euing ubeat.oa, 
trem.olit.e. anthophyllit.a. or actlDolite. 

lll1) WheN the .mployer baa 
moailonld eub ubnto .. ttemolit.a. 
anthopbylJjte. or ac:t1oo1ite job, and·the 
dal& were obtaiaad dW'ina work 
opctadou c:oadu.c:tad u.oder workplace 
condicioaa doecly raamb11na the 
procet .... type of material. coatrol 
methoda. work pracl1ca, and 
envitonmaDtai coadJtionl uaecl aDd 
prevailiaa lD the employ'" CW'I'alt 
operatlona, the employer may rely OQ 

lucb earlier mooitorioa rauJtt to aat1afy 
the requlrammta of ~ (f)(2){1) of 
thla 

3) Periodic IAOIUI4ri'nB witJrirz 
ulat«J arttaa. 1M employer ahaIl 

cond&W:t daUy moaltoriaa thatia 
repruenlativ. 01 the expoau.re of each 
emplllY" who ia a",peel to work 
within a replatad areL Ex:r:trpliDD: 
When aU employ ... witbJA a reaulated 
area are equipped with lupplled..u 
retpirtlton operated lD the po.lU.,.. 
preuure mode. the employ. may 
diapeo.te° with th. daily IDOI11t.ori.ac 
~uired by th1a pa.ragnph. 

(4) TuminatitlD of monilDrinl- u the 
period1c°monit.oriDa required by 
parappb (f)(3) of thia MClioa revMla . 
that employ .. expc»UNl, .. lod1cated 
by atatUtlcaUy reliable IlMUUtIIDaDta. 
.... below the acUoa level, the eaaployw 
may d1.acoGdnue mooit.orinc for thoee 
employ_ wboae ex~ are 
repntaeoted by web moaitoriot-

(5) Mllthod of monil0rirt6. (I) All 
umplea takaa to aatiafy the IDOClJtorizIc 
requirementa 01 parqrapb (f) of thia 
MCdon wU be penonal aam.ples 

[a.c. '~t)(S)(I)J 
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rolieCted rollowing lhe porocedure. 
'"l'c,fieoJ In Appendix A. 

(ii) Alllllmplu taken to .atidy the 
,onaloring re1twremenla o( paragraph (I) 

o( thi. section .hall be evaluated using 
the OSHA. Re(erence Method (aRM, 
.pedfied in Appendix A. or an 
equivalent counting method. 

(iiil Jf an equivalent method to the 
aRM ia uaed. the employer .hall enllUll 
that tha method meetl the following 
crlleria: 

(A' Replicate expo lure dala uled to 
eatablilh equivalency are collected in 
.ide-by·.ide field and laboratory 
comparilons; 

(BI The compari.on inuicatea that 90 
percent of th. aamplea collected in the 
range 0.5 to 2.0 Umes the l>ermisaible 
limit have an accuracy range of plus or 
minua ZS percent of the ORM reault. 
with a 9S pucent confidence lavel al 
demonltrated by a alatiaticaUy valid 
protocol: and 

(C) The equJvalent method la 
documented and the resulta of the 
comparilon tesUDg are maintained. 

(iv) To aatidy the mpnitoMg 
requirementl of paragraph (0, employert 
ahan rely oa the reaultl of monitoring 
analysia perfonned by laboratoriea that 
have inltituted quality assurance 
programa that Include the element. 
prescribed la Appendix A! 

(6) EmpJOYN notification 01 
nitoring ~uJu. (i) The employer 

all notify affected employee. of the 
monitoring mulls that represeat that 
employee', expo.ure a. soon .. poaaibl. 
following receipl of monitoring mult.a. 

(ii) The employer aha II notify affected 
employees of the relultll oC monitoring 
repreMntinl the employee'. ex~Unt In 
wriling either Individually or by poatins 
at a centrally located plac. that II 
accnaible to affected employee .. 

(7) ObHrvotion of monitoring. (I) The 
employer ahall provide affected 
employee. or their deaignated 
representalivea an opportwlity to 
ob.erve any monJtoring of employee 
expcuure to a.be.tas, tremolite, 
anthophylllte. or actinolite conducted In 
accordance with thl. section. 

(ii) When obtervation of the 
monitoring oC employee expo lure to 
.. beatos. tramollte. anthophyllite, 01 

actinolite requlnt. entry lato ~ area 
where the 11M of protecUve clothing 01' 
equipment ia required. the observer ahall 
be provided with and be required to \LM 

.uch clothing and e1tuipment and shan 
comply with all other applicable wety 
and health procedure .. 

(g) Method. of complianCt1.-{l) 
EnginNn'ng control. and work 
DroCti~. (i) The employer Ihall UN one 

r Iny combination of the following 
~trol methodA to achieve cocnpUan.ce 

with the pcrminible expolure limit 
prescribed by paragruph (e) o( thi. 
.eelion; 

(A) Local exhau.t ventilation 
e1tuipped with IIEPA filler duat 
collection 'Yltem.; 

(8) General ventilation .y.tem.; 
(C) Vacuum cleaners equipped with 

HEPA filten; ,. 
(OJ EnclOlure or isolation of proce; .. a 

producing .. be.to •• tremolile. 
anthophyllite. or actinolite dUlt; 

(E) U.e o( wet method., wetting 
agentl, or removal encap.ulanta to 
control employee expolure. during 
.. beato., tremolite. anthophyllite. or 
actinolite handling. mixinlJ. removal. 
cutting. application. and cleanup; 

(F) Prompt dispo.al oC wa.te. 
contaminated with .. beato .. tremoUle, 
anthophyllite. or actinolite In leak.tight 
contalnen: or 

(e) Use of work practice. or other 
engineering controla that the Auiatant 
Seaetary can ahow to be feaaible. 

(Ii) Wherever the Cea.lble engineering 
and work practlce control. desCrlbed 
above an not lufficient to reduce 
employee expoaure to or below the Umit 
preacribed In paragraph (cl. the 
employer .halI uae them to reduce 
employee expoaure to the lowest levela 
attainable by these controls and shaU 
aupplement them by the UN of 
relpiratory protectJon that campliee 
with the requirementll of paragraph (h) 
of thil section. 

(2) Prohibition .. (I) HlsIHpeed 
abralive dlac .awl that are Dot 
equipped with appropriate englneerins 
control. shall not be used for work 

. related to .. be,to .. tremoUte. 
anthophyUite, or actinolite. 

(il) Comprnaed air ahalJ DOt be I1Hd 
to remove .. bato .. tremoUte. 
aJlthopbyllite. or actinolite or materiala 
cootainlng aabeato .. ·tremolite. . 
anthophyllite. or actiaoUte ualna the 
compreued a(r II used la conjunctioa 
with an encloaed ventilatlon Iy.tam 
dealsned to capture the dual cloud 
created by the compreaaed air. 

(til) Materiala contalains ubntoa, 
tremollte. anthopbyllite, or actinolite 
Iball not be applied by apray methoda.. 

(3) Employee rotolion. The employ .. 
.hall Dot \LM employee rotation .. a 
mcalll of compliance with the apo.ure 
limit preaaibed In parqnpb (c) 01 thla 
aecUon. 

(h) &.piratory prot«:tion.-(1) 
ClUItlral. ,Th. employer ab&ll provide 
rllpiratora. and emure that they ate 
u.ed. where required by tht. aectiOlL. 
Re.piraton shaU be used In the 
following circumatancea: 

(I) During the Interval De<:euuy to 
iJulaU or Implement Ceaaible e.eerlns 
and worit pnctiQ cootrolt.: 

REFERENCE FILE 

(ii) In work operationl luch AI 

mllintcnance and rep~ir activille .. or 
other ac!ivitica (or which enRineering 
and work practice control. are not 
fCllible; 

(iii) 10 work .ituation. whee. fellibl. 
engineering and work practice controla 
are not yet lufficient to reduce axpo.1UlI 
to or below the expo.1UlI limit and 

(iv,ln emel'1lencie... 
(~l R.ospirator •• I«lion. (I) Where 

re.plrators are uaed. the employer ,han 
•• Iect and provlda. at no coat to the 
employee. the appropriate re'pirator .. 
lpecified in Table 0-4, and .baU en.ure 
that the employee Ulea the relpirator 
provided. 

(ii) The employer .baU select 
respirators from ·among thole jointly 
approved aa being acceplablefor 
protection by the Mine Safety and 
Health Adminlltration (MSHA) and the 
Nationa11nadtute Cor OccupaUonal 
Safety and Health (NlOSH) under the 
provi.loOi of 30 CFR Part 1t. 

(iii) The employer ahan ·provld. a 
powered. a""pu.rtCyan, reaplrator In Ueu 
of any ncsaUve-pra .. ure reaplratot 
apeclfied In Table 0-4 whenever: 

(A) An employee choosel to UH lhJI 
type oC relpirator, and 

(B) Thi. mpirator will provide 
adequate protection to the employee. 

TAIl! ~-RUI"IMORY PAOrEcI'IOf4 fOft 
AaaUros. TADIOI..IfE.. AHTHOPH'fWTI. 
AltO Ac:TIHOl.n'e FtIIEM 
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(3) R..piralDl' JlI'01lIGID. (I) Where 
reaplratory protecdoa II lINd. the 
employer ahalllaaUtut.e • reaplrator 
program la accordance with 28 CFR 
IInG.l34{b). (d). (.). and (0. 

(Ill The employer .baU permJt .. cb 
"GJpIoye. woo uaas a Wtet'reaplretor to 
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chans., the filter alemeDlI whenever an 
lncreue in b~~lhil\i t1ui.lan.ce U 
detaclttd and ahaU mainll in an adequala 
.upply o( filler element. (or thia 
pUrpoM. 

liiil Employee. who wear relpiraton 
lhAll be pennilled to leave work are .. 
10 waah their facel and re'piralor 
CaCl!piece. whenever nec.euary 10 
pntVenl lkin irrilation auociated with 
nt.piralar Woe. 

(iv) No employee .hall be ... igned 10 

ta.1ta requ.iring the u.ae oC reapiralon it 
bued on Ilia or her moat reCl!nt 
.x.a.mination. an examining ph}·.iclan 
dl::lermine. thllt the employee will be 
WlIbl. 10 function normally weari..aa a 
re.pirator. or thai the .s(ely or bealth of 
th. employee or of other employeea will 
be impaired by the use of a relpiralor. 
Such employee .hall be auigned 10 
another Job or given the opponunity to 
truufer 10 a different po.ition the duUea 

. 01 which he or .he la able 10 perform 
with the &ame employer. In the aama 
aeographJcalarea; and with the .. me 
HDiority •• tatua. and rale of pay be or 
aM bad ,Ilat prior 10 .uch tranaier. if 
aucb a different po.iUoa ia available. 

(41 Rnpirator lit tuting. (il The 
employer ahal1 anaute that the re'pirator 
laaued 10 the employee exhibita the lea.t 
po .. ibla racapiece leakqe aJld that the 
rnpirator" filled properly. 

(U) Employen .hall perform eithu 
qU&lltitative or qualitative face fit tuta 
at the lime or initial OttioB and atl ... t 
avery 8 mootha thereafter Cor Ncb 
employ .. wearing a oegative-pnaaur. 
ruplntor. The qualitative fit taata may 
be UMd only (or te.tina the fit oC hall· 
m.ult rnpiraton wbere they are 
permited to be worn. IJld ah.all be 
conducted III accord.aDca with Appcudix 
C. The taata ahal1 be UMd 10 tolec:t 
La.cepiec:es that provide the required 
protectioa u preacribed in Table L 

(I) ProUlc/i ... clollUng-{l) ~nuaJ. 
The employer ahall provide and require 
the \Ue oC protective clolhing. IUcb a. 
coveraU.a or aimilar whole-body 
clo\h.ina. head coverina .. alove .. and 
foot coveriog.a fOC' any employee 
expoaed to airborne coacentraUona 01 
ubntoa. tremolite. IJlthophyllita. 
actinolite or. comblnatloa of the .. 
mlDarala that exceed the permillible 
expoaute limit preacribed in paragraph 
(c) of th1a aection. 

(2) Laundering. (1) 1b emplo}'er lball 
IJlaIltW thaI Launderina o( coalaruinated 
dothini .. doa. 10 .. 10 prevent the 
re1ea .. of airborne .. be.IO" tremoUte. 
anthophylli .... actinolile. or a 
combinatt.oo of the •• mineralt in exceu 
ol 1M .xpo~W"II Umil prncriUcd in 
paragrapb (c) o( thi. aecUon. 

(II) Any employer wbo giV" 
coalamtn.tad clothing 10 anolher penon 
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Cor laundenna ahaU In(OnD .uch peraon 
o( lhe tequlntment In paragraph (11(2)(il 
o( lhi •• ection 10 affectively prevanl the 
telt:aM of airborne .. beltoa. tremoU .... 
anlhophyllite. actinolile. or a 
combination 01 theN minerala In exceu 
of Ihe expolure limit preacribed in 
paragraph (cl oC Ihil •• ction. 

(3) ContominatMi clothing. 
ContamiNiled clothina ahaU b. 
transported in aeaJed ~l11lOable baa .. 
or olher c1oaed. impermeeble contaiDen. 
and be Ilibeled in accordance with 
parallraph (k) oC thl. aectlon. 

(4) Prol8ctil'. clothing 101' removu/. 
demolition. and renovation optlratiOM. 
(i) The competent penon .hall 
periodicaUy ex.aro.i.ne worltau.ita worn by 
employeea for rip. or tean that may 
occur durina perConnanca of work. 

(ii) WhAln ripa or tean ani detected 
while an employ .... woridns witbJn a 
negative-prellww aclolure. riPI IJld 
lean ahall be IDUDediately mended. ot 
the woruuit ahall be immed1&tcly 
replaced. 

(j) Hygifil.laciJiti •• and praclica
(1) Gen~raL (1) The employer ah.alI 
provide clean chuie are .. (or 
employ ... required to work In replated 
areu or requ1red by paragraph (I)(t) ol 
thi. aectioa to wear protective clothiq. 
Exception: Ia lltna or the cbaoae area 
requirement .pecl(led in parasraph 
O1(t)(i). the employer may permit 
employees eaaaaed la amalllC&la. abort 
duration operatiou. a. described in 
paragrapb (e)(a) at th1a aec:tioa. to clean . 
their protective clothlot with a portable 
HEPA-equipped vacuum beCore aucb 
employeel leave the area where 
mainlf:nance waa peri'onned. 

(ii) The employer lhall ensure that 
chanall areu ani equipped with 
aeparate alona- fadlitin for protective 
clothina aad .treet clothiq. In 
accordance with Mdlonl81o.141(a}. 

(Iii) Wheaavar food or bcv.,.... are 
conawned at th. workalta and 
employee. are expoaed to airborne 
concentratloaa of ube.t.oa. tremoUte. 
IJlthopbyllite. actlaoUte. or a 
combination ol th.eM m1aerala In cx.caa 
of the permllilble expoeute UmJt. the 
employer .ball provide lunch are .. In 
which the airborne CODCeDtratioaa 01 
aabato .. tremoUt .. anthophyllite. 
.ctinolite. or a combination of theN 
mineral. are below the acUoa level 

(2) ill!quiremtlnu lor removoJ. 
dttllloJition. and renovatioQ opMUlior»
(i) D«ontaminotian CU'IKL Except for 
.maU acaJ .. ahoc1 durat10a opentioo&' 
u daacribed In paraanpb (0)(8) ol thJa 
Mellon. the employer ah.all HtabiUh a 
decontaminatioa area that .. adl&ant 
and connected 10 tho rqulaled anla b
the decunlamination Df employees 
con:aminaled with aabealoa. tremoULe. 

31:3116.3 

"nlhophyllita. or actinolite. Thll 
dac.onlaminalion Ill ... Ih.U COlaI.t of aa 
equipment room •• how.,. Ire •• and clean 
room in leriea. Th. employer .hall 
en.ute thai employee. enler and exit the 
regulated area Ihrougb the 
deconlaminalion atea. 

(ii) Clean room. The clean room shall 
be equipped with II locker or 
appropriale alorage conlainer Cor each 
employee'. uae. 

(iii) Shower ql'eO. Where feaaible. 
.hower facililiea ahall be provided 
whlcb comply with Z9 CFR 
lQ1o.Hl{d)(3). The Ibow.n ahall be 
contiguoua both to the equ.ipraent room 
and the clean chenge room. unle.a the 
employer can demon.tnle that thi. 
location ia not Cea.ible. Where the 
employer can demon.tnte Ihat 11 " not 
lealibl. to locate thAI thower between 
the equipmenl room and tite cle"a 
change room. the employer thall enaure 
that employeea: 

(A) Remove a.be.to .. h'emolit .. 
anthophyllite. or actinolite 
conlamination Crom their workawt. 
uaina a HEPA YMcuum bt:fure proceedlns 
to • abower thAt ia aot cnntisuoua to tha 
work area; or 

(B) Remove thair contaminated 
worksuita. doa clelJl work.uU .. and 
proceed to a shower that ia aot 
c:.oatipouI to the work areL 

(iv) Equipm.nlmom. Th. equipment 
room aball be .upplied with 
impermeable. labttled baSI and . 
coataiaen {or the contaia.meat .nd 
diapoaal of COGtaminated prouctive 
clothiaa and equipmeaL 

(v) Det:tmtamination tufHI entry 
proc«iure£ (A) the employer ahal1 
eaaunt \luit employee.: . 

(1) Bat., the decoatamJnatioa an. 
throuah the claanroom; 

(21 Ramow and dapoalt .treet dothlna 
with.ID • locker provided for their u.ar, 
and 

(31 Put on protective clothins and 
re.piratory protectioa beCore leavtq the 
c1e1Jl room. 

(U) BeCore .ntering the endo.ure. the 
employer ahall enaure that employee. 
pua ~ugh the equipment room. 

(vi) Decontamination tufHI axit 
prot:«Juru. (A) Belore leaving the 
regulated aree. the employer .hall 
enaure that employee. remove all aroaa 
coat.amination and debria from their· 

. protective clothiai-
(8) The employer ahall maure that 

employ ... remove their protective 
clothlna In the equipment room and 
depoLit the clothina III Labeled 
Impermeable baas IV coatainen. 

(C) lha employer ahallenaure that 
employees do not remove tluir 
rnpiralon ill lb. equipmenl room. 

(a.c. li2&.51W(2KVlKCIl 



(D) The employer .hall e/Uure thai 
employeCi .hower prior 10 enlering the 
clean room. 

IE) The employer Ihall e/Uure that. 
aller ahowering. employeel enler the 
clean !'OOm before changing inlo Itreel 
clolhe •. 

Ik) Communication of hazard$ to 
employ~s-{1) SigM. (i) Warning ligna 
thai demarcale the regula led are. Ihall 
be provided and dilplayed al each 
localion where .irborne concentration. 
of ubelloa. lremolile, anthophyllite. 
aClinolile, or a combination oC theM 
min era La may be in exce .. of the 
expo.ure limil.prelaibed in paragrapb 
(c) of thia aection. Signa .hall be po.led 
al such. dillance from .uch • location 
thai an employee may re.d the .igza 
and lake neceaaary prole;clive .Iep' 
before enlering the area marked by the 
ligna. 

(ii) The warning sign. required by 
paragraph (k)(l)(i) of thi. IeCtJoa aha11 
bear the Collowina information: 

DANCER 

ASBESTOS 

CANCER AND WNC DlSEASB 
HAZARD . 

AtmiORIZED PERSONNEL ONLY 

RESPlRA TORS AND PROTECTIVE 
CL01li1NC ARE REQUlRID IN nus 
.AREA 

(iii) Wbere mineral. in the regulated 
-e. are only lnImolita. anthophyllite or 
;Iinolite, tbe employer may replace the 

lenn Nube.len" with the .ppropriate 
mineral name. 

(2) Lo~u. (I) Label •• hall be Ifflxed 
to aU product. containing ube.toa. 
tremolile. anthophyllite. or actinolite 
Ind to aU coDtainera conl.lnlng .uch 
producll., including wa.te contaIner&. 
Whe ... Caa.ibla. In.talled •• be.toa. 
lremol1ta. .nthophyllite. or actinolite 
product •• h.n contain I vi.ible labeL 

(U) Label. &han be printed in large. 
bold l.ttera on • contra.ling 
background. 

(iii) LabeLa .hall 1M \&.led in 
ICCOrdance with the requirem.nta oC ~ 
CFR 1910.1200(1) oC OSHA'. Huard 
Comma.nicatioo .Iandard. and .hall 
contain the Colowinl lnIormatJon: 

DANCER 

CONT AlNS ASBESTOS FlBERS 

AVOID CREATINC DUST 

CANCER AND WNC DISEASE 
, HAZARD 

(Iv) Wbant miaerala·to b.l.beled are 
only tremollt .. anthophyllile IJld 
actinolite, the .mployer may ,..",I.ce the 
limn .... be.to ... with the appropri.te 
mineral name. 

(vI Label •• hall conlilln a warning 
alelemenl BgBin:!1 brealhing airborne 
aabeltol, lremolile. anthophyllile. or 
Ictinolile fibers. 

(vi) The provision. Cor la~. required 
by paragraph. (kJ(2)(iHk)(2)(lv) do not 
apply where: 

re'piralon .. ntqu.lred by zg Q"R 
1910.1J.4; 

(F) The appropriale wont pract1cu Cor 
perfonning the .. beslo .. !remoIUe. 
anihophylllie. or acllnollta job: and 

(G) Medical lurv.manC8 prognm 
requlremenll. 

(AI .. bello., tremoUte. anthophylUIe. 
or actinolit. fibera have been modifi.d (Ii) A review oC thl •• tandard. 
by a bonding agenl, coaling. binder.y .' lncludlns appendl~ . 
other materiaL provided that the.. (4) Acceu to t.ruJnlllg mounau. (I) 
maJluCaclurer can ciemolUtrata that, The employer .han make readlly 
during any re .. onably Co ....... bl. UIe. IVlilable 10 aU IlJc:cted .mploy .... 
handling. .Iorage. di.po.al, proceuing. with~ut co.t aU wnllen malerial. 
or tra/Uportation. no .Irborne relating to the employ ... trlin!na 
concentration. oC .. be.toa. tramollt.. prognm.lncluc:Uns a copy of thia 
anthophyllile. actinolile. or a regulaUon. 
combination oC the.e mineral flbera in (Ii) The .mployer .han provide to the 
eJtceN 01 the Iction level will be Aui.tant Seaetary and the Director. 
releated. or upon reque.1, aU Inlormation and 

(B) aabe.lo .. b"emollte. anthophylllt.. training IDlleriala ... 1111", to the 
Ictinolite. or • Combination of the.. ImploYM lnIormaUon and tra!nlna 
minerala I. preaent In a product in proaram. 
COncentratiOIU I ... than 0.1 pe:rceot by (I) Ho~ping-(l) Vacuuming. 
w.lghL . Where vlamm!n, methoda .... aelac:ted. 

(3) Emplo>," information lind HBPA mttred Yacuum!n, equipment 
troinf~ (1) The employer aball laatJtuta must be used. 11M equlpmeat ahall be 
• t.rain.in8 program for aU n:,loyeea U.Md and emp~ 1Jl a DI..IJ1Det that 
expolHld to ahboma conceatrationa of mlnlmlza the reeab'y of aabeatoe. 
l.beatO" tramollta. anthophyWt.. tremollte. anthophyllite. or actJDol1te 
Ict1nolfte. or a combinalJoA of the.. Into the wodr:plac:.. 
miaerala in exce .. of the .cUoo level (2) Wc.t. di.po«Jl. Aabfttoe wute. 
and aball elUure their part1d~tioa In 1CnP. debN. hap. containen. 
the.P~ eqaJpmant, and coataminated dothias 

(u) TraIniD& .hall be provided prior to c:on.1ped for dl.poaa1.b.U '- coll.ec:tad 
eM: at th. time of laitial ... Ignrncnt. and di.apoMd of In .. aled.labelad. 
ual~ .. the em~l~y .. ~ received Impermeable hap or other cIoeecL 
eqwYaleat tralJWl8 WllhiD the pnrvtoua labeled.lmpermeabl. coata1Den. 
~.=.'h~ and at leut lJUl&aally (ml MecHcaJ .wwiJlanar-{l) 

(Iii) 11M' traialns program ihaU be CcnomzHI) Employea cowrwd. The 
conduded In • mlnner that lh. emp~yer aballlDatitut •• medical 
employee La able to underata.ad. The IUrTIiI.la.Dce prosram Cor .U emplO)'HC 
employer .han enaure that each auch maqed 1Jl work involving lnell of 
employee i. informed oC the following: ubeatoe. u.molfte. anthopbyWte. 

(A) M.lhoda of recognl%iaa •• beatoa. .c:tiDoUta 01' • c:ombiDatfoa at tbne 
tremollt ... nthophyllite. and actinolite:; mlDera.la. .t or abov. the actioQ \nel tor 

(8) The health effecta uaodated with 30 or more daY" per year. or who are 
.. be.ten. tremollta. anthophyWt .. or nquind by thia IlediOQ to wear . 
Icllnollte exPO'un!; oqativ. pteUUr'I ruplraton. 

(q The relationahip between lmokiDa (11) Examination by tI plry.ician. (A) 
and I.bnlo .. tremolite. anthophyllite. The .mployer ahaU lIIIara that aU 
and IctinoUteln producfna luaa cancer. med1cal.,.l m1nltioaa and prooedwa 

(0) Tha nature of opatationa that are performed by or UDder lh. 
could re.ult 1D expcnure to .. haw.. aupervilloa 01. Upmaed phy.ldan. aDd 
tremolita. anthophyllita. and Ictinollte. are provided It no coat to the empw." 
th. importance oC neceuary prot.ectlve and It • I'UIOILable time and plaoa. 
controLa to mlnlml.xa axpowre Includlna. (8) hraona other fhaa web UCIDMd 
I. Ippllcable, mginHri.oc contro... phyaJdaaa who adm1n1ater the 
work practicea. raplratora. pu1moIlary functlOQ latlDf required ~ 
houaekeepiJls procedW"ltlo b)'liane thJa MCtloa aball completa a tralnIq 
facUliea. prolective clothiD& COWM 1D IpJromatry.poa.aored by an 
decontamination procedW"ltlo emerreoc:J appoprlata acedamJc orprol .... lon.el 
~ aJ1d wute dl.poNl iJuldtutioa. 
procedW"ltlo and any aeceuaty (%) MedicoJ VCJJminadou and 
iJullluCtiOD 1D the UN of th ... coutrola c:omultotiOM-{I) FrrtqutUlCY. The 
aJ1d Procedural; employer ahaU make Iv.Uabla med1ca1 

(E) The purpoM. proper UN. 0ttlni axamlnationa and coaaultatiooa to ead 
lnatructlona. and lim1taliona of employ.. cov.-.d UDder pu-.raph 

[a.c.. 1 ~.)(2)(I)J 



(m\(lJ( i) of thia 5t:ctiun on the fullowing 
5.:heduleJ;: 

(AI Prior 10 Itssignmenl of Ihe 
employee to an areli where negative
pn:uure resplrolors die wurn; 

(B) When the elllployel: i:t assigncJ 1u 
an area when: ex.polure 10 8IoLeilu •. 
tr("molile, anlhophyllite, lielinulitt:, or II 
comLinalinn oC Ihese Rlinerul. mllY Le al 
or above thc aClion le\'cl Cor JO or more 
d3~"S por )'ISIU', I meJial ex.aminalioll 
mUil be Rivc:n within 10 workin~ d .. ~·s 
Collowing Ihe Ihirtielh dilY of c:<posure: 

(e) And allc"ll annulIIIl' Iherellfler, 
(D)1l the enmining phy.icilln 

t.Iclenninel Ihltl Itn)' of Ihe clUImiOiltionM 
Ihuuld be providtod more frequllOlly Ihlln 
Ipcc.::fied. Ibe cmrloye:r ,I.ull pNl\'ide 
Iud! ':ltllminitlion5 lu affcclL-d 
f:mpluyce5 ill the Cre:qucncics lIpccificd 
by the ph)'licilin. 

(E) Exception: No medicltl 
eUDuDlllion il n.-quirec.l of Oiny 
employee i/lu)cqWllc records shuw thllt 
the employee hu been 8XllmiDed in 
accordance wilh lhis PlUagruph within 
Ih. Plllt 1-yellt period. 

(iii Con/(ml, Medical exuminoliunl 
made available punulInlto parojlllphl 
(m)(2)(i)(AHm)(:!)(i)(C) of Ihil scelion 
&hall include: 

(A) A mediculllnc.l work hiltury with 
lpecilll empb.lil diRcted 10 the 
pulmuallC)', carWuvlllculur, und 
SlIllrainte,URI,1 IYllem .. 

tB) On inililll elUlminulion. Ihe 
'tlindanlized quc.liuMuirc contuinl:d In 
Appendix O. Part 1, and. on IIMwll 
c).Uminution, the IIbbrevililed 
Ilnndurdizec.l quelliuMuire: conluincd in 
Appt:ndix O. Pllrt Z. 

(e) A phYliQI elUlminalion t1il't'Cled 
10 Ihe pulmonary und Raslmi"l~lItinul 
Iyslema. including II chell 
roenlsenogram to biudminilllen:d .t the 
dilcretion uf the phYlician, Mod 
pulmonary funcliun 11:111 of (or~ocJ \"U .. I 
capacity (fVC) and forcet! eltpirRlury 
volume: at une lecond WEV.j. 
lnlafl.lCfltaUon and c1"lificulion uf chell 
rocnlScnograml 5halllk conducted In 
acc.ordllace wl!h Appendill. E. 

(0) Any olher elUuninaliunl or 1I:111i 
deemed neceuary by Ihe euminina 
phyaician. 

(3) Information pn.widt:d to tht> 
physician. The employer .. htal! pru\·ide 
Ih. following inComliollion to th~ 
• .uminin" phYlician: 

(i) A c:upy o( lhia alnndun) Ilnd 
Appendices 0, E. ilnd I; 

(il) A de.cription oC Ihe aCTI"C:II:J 
amployee'l dutiea III Ihe)' relatc 10 the . 
cmplo~·ee'l expoaore: 

(iii) The employee' .. n:pre~cnl"li~~ 
expo.ure le\"cJ ur anlicip .. lcJ l':\pu~1I1C 
Ie \"1:1; 

(i,·) A rlc,criphon of any pc~n.1 
prolt:'li~ t: dnd respin.tor}' equipmenl 
used or 10 be uaed: Ind 

(\·llnCorm .. tion from previoul medical 
examintalion. DC the affected empJoYeil 
thai i, nol olherwiM available 10 the 
eJl.amining phYlician. 

(<4) Phj':Jicion', writ/en opillion. (i) The 
emplo)·cr .hitJl ObtOlin II wrillen opinion 
Cram Ihe eXllminina phyaicilln. Thil 
wrillen opinion .luIU conlain Ihe relull. 
of Ihe: medial elUlminatioQ,JUld .haU 
include: 

(A) The ·phy.ic1l1n'. opiniun ... to 
whelhl:r the employee hal any deleded 
nh!dicol c.ondilion. tbat would place Ihe 
employee al an increoMd nlk 01 
mitleridl helilth impain:1enl (rom 
e~pullurc: to aabe,lo .. wmolitc. 
anlhophyllittl. or lIClioolite: 

(ar Any roc:olMlcndod limilaliotu on 
the maplo)'ce or on the use of paBOn,,1 
proleclive equipment IUch III 
rellpirlltora; and 

(C) A 1IIIIemenl that the employee hal 
been infonned by the physiciCUl oC the . 
re.ulla ollhe mediatlexam1naUoa aod 
of IIOY medical c:onditJooa thllt may 
reault (rom aabealOl.. tremolita. . 
anthophylUt .. or actia.olile upoaan. 

tiiJ The empluyer abaU iaatrud the 
phYlician not 10 reveal in the wriUea 
opinion aiven 10 the employer lpecific 
findi~ or diagooaea WU1IJatad to 
occu~llorutl expoaurw to .. belloa. 
trcmolito, anlhoph~IlU .. or .clinal"e, 

(iii) The enlployer shaD pnn.id. a 
copy oC the phYlici&D'. wriUen opiDioa 
10 the IIrrectad employue within 30 elMYI 
(rum iI. rvceipL 

(n) R~.ordkHpin.a-{11 Objt:cl;,,~ dam 
for t!xtJmpted Oi»rOliQM. (i) Where the 
entployr.r hUI relied on objecllve data 
Ihul de:monatrale that producta mado 
frum or contu.iuing asbalO&, tremollle. 
Ilnthophyllite. or actinolite arc not 
clllllible of relea'lna nben ot IISbeatO&, 
tremolile. anlhophyWI.:, or .ctlnolite or 
a combinlltioa oC lhasa minerala. in 
concenlrationa al or abon Ihe action 
levellinder the expected condltlonl or 
procellling. UM. or bandUna to exempt 
IUch operatioUI from the Inilial 
monilnrillK mquirementa under 
paragrllph (£)(2) of tlUl aection. the 
empluyer IIwU eltabUah IU1d maiutaiD 
an IIccurol .. record of oujecllve !Wtll 
reasonHLly reUed upon in .upport uf the 
exempliun. 

(ii) The record IhaUlnclude IIlleul 
Ihe CoJluwina infunnalion: 

(A) Thl! product quolifying ror 
cxemp:ioo; 

(n/ Th. aource ot Ihe oujp.cliva ciMla; 

(C) Th .. tel tina protocol. ruWta uf 
te.ling. and/or IltUllYlia of thlt malerilll 
Cuc thl: releu" oC ub •• IOs. I,..malito. 
anthu"bylJito. or It.ClinoJile; 

(UI A ducription 01 Ula opcr .. ,ion 
exempted and how the dBlJI IUppo.--t the 
ex.emplion; and 

IE) Olher d:ua relevanl to Ihe 
operlitiolU, m4lIcr1als. proc.euing. or 
employe:e expolun:s covered by the 
eumplion. 

(iii) The emplt'yer Ihkll mainlain tlU • . 
record for Ihe durillion of Ihe em(lloyer's 
reliance upon MUch objeclive dllta. 
. t21 £.{po.ure measuremenu. (i) Th, 
employer &haU keep an accurale record 
olllll ma",uremenls tIlken to monitor 
emploYH UPOlore 10 aibeilOI, 
lremolite. anthophyllite, or actinolite al 
preacribed Ia pllrligrllpb (I) oC thil 
~OD. 
Nolo: The emplO)'V may uUllzil 
thd "Nices of CWDpctent oralllliuliOl15 
IUeb u indualry IrIld. auocialionl lind 
cmployee llaocilitioDS to maintain the 
recorda required by thia aectlon. 
. (U) Thia record IIh.U laclude at IGlilt 
the foUowina inlocmalion: 

(A) lbe elMte of rnca.uremcnl: 
(B)"" operatioa lavolvint exposure 

to IllbellO&, lrecuolite. anthophyllite. or 
actinolite tlutlla belns monitored: 

(e) StuDpUna and analytlwmethoda 
used and evidence of their Ilc:cutacy. 

(0) Nwnber'. duralioa. &ad raulta o( 
aamplea takea; 

(E) 'I)". 01 protective d.Yic::u worn. Ir 
lOY; .ad 

(F) Name. IOCiIll NCUrity Duraber. and 
exp<MW"8 01 1M employee. WbOM 
expoaures I&R repnMlated. 

(ill) Tbc eqlloyar sbIlIl maintain thia 
record (or at It!aat thirty (30) yean. in 
ac:onwu:. with 211 CFR lsr1Q.20. 

(3) MedicoJ .urv';II~, (i) The 
employer abaI dtabU&h and malntala 
aD accurate record fOl" each emplo)'" 
lublect to medcallW"t"eUlance by 
panagrapb (m) DC thil eeclioa. Ia 
aceotdaQCII with 211 CFR 191Q.20. 

(Ii) The recOId abaU include alle .. t 
the lo1lowlns ~onn.tioa: I 

(A) The IWDC and aoc;Ial sec:wil)' 
lIumber of the IfDPloyec: 

(8) A copy of~ employee'. medlc'al 
oumlaaUun rc&lltl, locludlntl the 
mtldi.atl bi.tory:que.lioDllalre 
resporuel, relul .. of any te.tl, IIJ\d 
phyaidao'. recoameadationa. 

(C) Pbyaidan'awrittea opiaiona: 
(0/ Any ImplOI" madlcel complaiatJ 

rulaled to expo.a.n to .. bellO&, 
tremolil .. aathop.ylUte. or IctinoUIe; 
and . 

(EI A copy of U. lnIonualioD . 
provided 10 tbe p~aK:i&n .. r.quinrd b· 
para&n&pb (m) of bia UCllon. 

(iiil The Clmplo)'V ah.all enawe lhat 
thla recocd i. maid.alDed (or the 
durlilion oC emplo,meJlt pilla thirty (30) 
yean. in .c:conbr¥.l with zg Q"R 
111lQ..:!O. 

7-1~ 
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141 Trolnmg ~cort1s. The employer 
,h . .Ii mdanl"ln ail cmployce !ra in ing 
-~t: .. ru!' fr.r r:ne 1 y~,ir beyond Ihe lasl 

"t: of l'.nploymcnl by Ihlll employer. 

IS) :l1·ot/abllity. IiI The emVloyer, 
":>"n wnllen re411~sl. 5hilll m .. k~ all 
r.·(.urJ~ rc-qui;eLilo he milinlained by 
Ihl:! :lo!clion av .. ililble II) Ihe Auulanl 
"c-t:rclary and Ihe IJircclor (or 
'·'"m,nlllrOIl and copying. 

Iii) n,e employer. upon reque~l. ~hlllJ 
1t1.II.e 11m' "'po,url'! recortb rr.quired by 
n.lr;l/iraphs (n Rnd (n) of Ihis arc lion 
.'\·:lIbbll'! (IIr examinalion and copring 
III "lfecIL'fi employee:.. Conner 
'!'"lllup:r.s. Lio:!il\:"lalr.d ~p",'-:nl:Jlivc ... 
,OI !J Ih.! .'\5"isllllll SI"!a:rr.luf'/ . in 
•• ::' :OInlancl! will: Z9 ern 1910.::o{aHe) 
,,"J(jlHi). 

(iiil The emi>loy~r. upon rr.qLlI'!II, ,hall 
fTlilh f:nlpluyee medici records 
"!lluired by para;raphs (rn) lind (n) of 
IIII~ sCf:linn aVllil~hlc (or c"flminalion 
.,;!!I .:upyinlltn Iho:: !\uhjcci r.mpinyee. 
;1:I~'unc hK\'ing thl! sredf:e wrillen 
.... ' nM'nt of Ihe luhjecl emrIIlYI!p., and th. 
I\,~i~h.nt Set:mlary. in accord;,"c. with 
~I eFR I!JI0.:n 

In) Tmnsler of 1"CCl.lf1Js. (i) The 
I:mployer shall comply wilh the 
f?qu.rcments concerning transfer 0(" 
rI-cord. sct forth in ~ CFR 191Q.20 (h). 

(ii) Whf'never the employer ceasel to 
.. '11 busine" and there is IIU lucccuor 

N ,lnyer tu receive ;and rl!tain Ihe 
~Irtl=, fnr Ihe prescribed period. th. 

&:I:1pl,,) cr Ihull nolify the DIrector .t 
1t~lIslllO dllya prior 10 dilpotal and. upon 
n!qucst. tranlmit them to th. DirectOl'. 

(0) DoteMl) EffectivlI datil: Thia 
sP.Clion Ihlln bc1:om. effective (Inaert 
lldh. 30 daYI from publicaUoD in th. 
Fttdenl RqlatecJ. Th. requiremenu of 
the albe,tol Itandlltd luued in June 
lY72 (37 FR 11318) ... amended. and 
publiahed in 29 CFR 1910.1001 (1985) 
!'"cmain in effect unlil complillnce il 
Itcltic\'~d with the puaUel provlliona of 
tnia Itandard. 

(2) Siort-up da~ .. (i) The 
l"'fuif\.'mcntl 01 pangrapn. (c) through 
(nj oC Ihi. lection. including the 
enllinecring controll lpecified In 
pllrllgntph (g)(l) of thil aection. Ihall be 
complied with by [Inaert date 210 daYI 
from publication in the feder-ai 
lt~t"'l· . 

Ip) Ap~ndicn. (1) Appendlc:a A. C. 
D, .. nd E 10 thilaection are incorponted 
III part oC thil MClioD and the contenu 
of Iheae appendica are mandatory. 

(2) Appendica B. F:C. H. and Ito thla 
s~lloD are informatlonar and are not 
inlended to create sny Iddilional 

. ')blisalionl not olherwiae im~ or 10 
. ·tract from any exilting oblisalion •• 

~ 

Appetadla A ID 5Ig18.~HA 1IMotn.c. 
Mclbod-MaruLolo,y 

Thu m .. ntlnlury .. ppeIlJ,t. .~wcili ... Ih., 
p~dun: r~r In .. IY1lnll a il •• mplu ror 
~slw"o., Itemohl~. Inlhophyllile ... nd 
• LIUIOh!c .. nd .pc.:,:i". qu .. I,!y collirol 
pr.l<.cJur-c1 Ihal mu,' Ue implemenled by 
luhur;IIUn~& pc:riomllllil II .... " .. I~,.il. Thl! 
IHm~'linll and ,n"lylical m",ho.J. dncribr.d 
\),,(DW n:preacnl Ih. ~I"menl. ~r Ihf! av .. illhlc 
mnnllnnnl melhodl lauch a. Ille NIOSH f"W)Q 

melhoot which OSHA CIIn.iJera 10 be ~ 
e3Unll.lliO ,chie,,"f' ad.q~'e emplo)'f!fI 
c:l<po.u .... munilorinll ""hll .... lIuwi:!" 
~m"luyt:r.\ 10 Ule mcllllxb Iha •• ,.. .. IR.tc!)' 
co~ .. ldi»hed wilhln ,h .. ir O'1l"ni&;llio."\I ..... 11 
emlllo)'CTI who In! requinod 10 condol&:l .. ir 
mun,'urinl IInder parllGTUP" 10 oC Ih .. 
.IIIIIINrd In! n!'1uired 10 ul,hzc I&nlll)·li ..... 1 
lul",n."'ri(.'1 Ih,,' Ue'. Ihi. prot".c.JUTe. ur 110' 

'"'Iui",I .. nl mclhod. ror COlifICh", und 
IMlp.inll I.Impla.. 

Soinr/'irrs: and AIIO/)'(icul Pror.edUl"tI 
t. Th. IUmplin. medium 'or air umpl .. 

,hull be mixed .:cllulo:H! •• tet filt", 
memhranes.. TheM .hull be dc:ailPW"ICI t.y lbe 
m;muC.,rurer ... uill.ble Crw "lInl".. 
lrenlolile., anlhophyllitc. and .clinoille 
countin8- See below fur rejec;ttoa 01 billn .... 

l. The pr.ren-ed collectloft dniQ .haU be 
Ihe ~nlm dUlfneter c:. ... I .. with an oprn
C.ced .5O-ram ellleNlan cowl. The 31·0118 

.:.a .. lI. lINIy be IU4td iflMOlMllry but onl,. if 
wrillen jQuflClllioa for the need to UIIIIlb. 
37·fNII Calla- ..... 11. IICCOIIIptlQI .. the I&IIIpla 
fdufl, in the employee·, IJlpoaure ~tcarilll 
n:coni. . 

3. An ilir fluw ral. between o.s liler/mia 
and ~ Uten/mln wU be leIected 101" Ihi 
Z5/nvn CII ... Ilc. II the 370fDm Cllsaell. Is 
uNd. an air Oow ral. betwMl'll bter/min 
and ~ lilcn/min ,haD be .. Ieded. 

4. Wh ...... potaib .... s ·IUCIldcaI air "oI&1D1e 
Cot .ach air Mlllpl • .JudI be cou.cc.d to r'eld 
belwen 100 and 1.:100 fibera pet IQUII .... 
millimeter 00 the membraM OJI.,. U s filter 
d.,.keaa In ap~"'no. 01" iflooee d&&IIls_ 
on Ih. filler. I MCIOfId ... &baD be 
.... rted. 

s. Ship the IUIpl .. 1a a riald conbllner 
wilh .ufficiant ptlainll'AllteriaJ to pre'#lftt 
dialodaina the c:oIa.clcd fiber&. PKkIIII 
m~!eriQllhitt hal • hiab .Iec:t""'atlc chatwe 
on III lWiaQ 'a.1- upanded poIy.tynne, 
CIInnOI be lied beaUM NCh .... t..n.l ClIO 

....... u .. Ioaa 01 fibon to the ,Id ... ullhe 
aIMne. 

e. C.libfllia IIcla penouillilr:lp!b", pclmp 
ber", •• nd Irler u .. wilh • I'PIJNMnlMtiv. 
Rller " ... 11. InalaUcd \Jetw_ lhe pump 
.nd lhe r:aJlbnalion davlcn. 

7. Pt:nonal .amplc. aJwll be lu.,. Ia 1M 
MbrwalhLnI _M oC Ihe .mploy" JI~ 
.lIuched 10 or !KIll lhe collll, or lapel_ 
lhe worker', r.cel-

L Fiber Counl. eMil be IQMde b, ~tlve 
ph .... cont,..1 lUIinc a m~ witb en • 
Iu 10 X eyepiece and .. 40 10 46 X objecUve 
for a lulill nwaniOCillion olapptOJlUMlcly 400 
X .. nd • nWDCrical a,.rtww 01 o.as to o.n. 
1M. .,iaoac:npe .tu.1I al80 be Oiled with a 
lI~n or bi,,", fillar. . 

II.. The mic:roacopt' .hall be Oned wUh a 
W .. hon-8ecI.r.tI p.yp.(li..ce .,.lIev&. c:alibnled 
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rot. nrld di .. mrlcr or 100 ",iaomelen (+ I 
- 2 nlOr.mmclr"l. 

10. Tho: "I""" ,hirl uclecUon limil oC Iho 
n,ir.marnpc sh;:!: be .buIIll d"arep.t 
m".$"".J u:.i"8 Ihe II~E pll.s.e .hifi Ic:tl tli,le 
.... nu.linffl br.luw . 

I . PI:.c:e III'! 1.,.1 .Iide: on Ihe micm..cnpe 
.Ia"e anrl 0..,,1,., iI 'Inder Ihe phue objectivf'. 

b. Brinl! .he bluc:k. or if"DOved lin .. Inlo 
ronJ •. 
~rlw llid .. CUlui1lta of _n tall ol 

~oo\·ed lint" I"~ ~ 1'"00"'" 10 Cold! block' 
in J"~ndlr.1I order oC vi.,\)ilily from wi. 1 10 
7. AI:"en bti.ljllh.: leul vieible. The 
I1:tfllin:men~. Cur ubMloJ. Inlnolile. 
.nthnphyl!il~. :mJ .Clir:Ollile co'mllnl 8ft thltl 
Ihe Dlir.rrllcope uplics mutl n:aulva lhe 
..,-nou .. act lin.,. in Xl 3 complelel)·, .lIbou.h 
lhey mIIy "P(lC" somewh.1 faint. IUId thai 
Ihe: lIIVOVl:d tilV''' in xl, IIlno! 7 mu,1 be 
in~iaib"" So!" 4 end S mu.1 be oIt 1f' ... 1 
partially Yialbl. bUI nwy volry ,Ii""tiy In 
"i.ibilily tlClwc"'!n miaotCOpn. A II\IC(OKIIpe 
thlll C.ila 10 IM'-I It,.- I'I"qllintftlCnta baa 
eithl!f' 100 low 01" 100 hlah a rnolulion to be 
ua.d far..t-co.. cmooU ... anlhophyllt ... 
and • .:t!nolilc counlinl-

Co U the ImA~ delcriore .... d .... ,Dd 
adl"" &be mlaoec.:opc oplla.ll the probKlII 
potraI.tL C"~1t the microecope manulactarw. 

11. &.cia Nt 01 _plea takat wiU Include 
10 pm:a.at blaAb 01" s miDimlllll 01 Z t.laak&. 
The bltUlk .... &&Ita .haU be averqed ud 
",blrKled fnxra the tUlGlyllcal raulta bef"orw 
nportinc- Any MIIIP," rr.pc-ncated by a 
bliink h."lnl a fiber C01UItta ucna 017 
libera/IOU R.1dI thaU H rwlec:ted. 

11. 1M _plea tbaU be IDOUIIted II, tIM 
ac:a1_/tNa.. .. la _Ibod Oft a IMthod wida 
t&ft "Iul •• L.al indn 01 rvlractIoa aDd iImilar 
darily. 

13. Obaa\ .. the rollowtnc couatJq NI ... 
.. CoUIII anlr Dben equal to Of Ioatet tbu 

S 1II1croanc1en. Meuure the lantft of oan-ed 
Ilbere ~ the CIaIft. 

b. Count IU pu1idea .. slbcaWa. tnr.oUle. 
.nlbopl!yUUe. IUId ac:tiDoIJ .. that ban a 
~dHo-.idth IIItlo (&aped rat60t or 3:1 or 
Iftaa.::r. 

Co Flbert IJiIll entirely wlthiD the boundary 
01 ttl. Walton-kbu araUaal. field Ihall 
nedn • COWIt or 1. Plbera croaaint th. . 
bouDdary OOC». _Inl 0 .. eod wihlll the 
drde. wU recei_ the COUDI 01 one ball (IA). 
Do not count AIIJ ftbet that ~ jw 
pwUaale boI&nclary __ than ~.1lajecI 
aDd do nat couAt aGy other flben __ 
I...,. dIcy 1M, be vtalble oulaide ~ 
1"I11c:'I1 • .,.... , 

d. <=-1 bl&ndl .. 01 "bera .1 _ BMr 
IIGLaea IndlvilllAll Obert Q4 be ldeallied by 
obearvina both enda 01 aG IndivWu.&! Iber. 

L CouaIIftOUllh pwllcWe Ilelda 10 J'IId 100 
ftben. Counl a ~ 01 zo n.1de .bp 
cou.otinc allOO f\eIda,......,u- 01 JlIMr 
_to 

14. Blind recounll ahalI be alDd"ded.t 1M 
III" 0110 perc:mt. 

QooJily ConllUl PtvcaJur. 
t. tatnlabontlury pc-ovaa. Each t..t-.tory 

aad/or Hd! C"On\pUry with more tb.a _ 
akroemp(Il COWlltnc ..udae lIhall ... ab&ah • 
., .. l1aUCIIlly dc-alpMd qlAllIlJ ~ 
FO!t" .. lm,olyiDII b1Ind..-.ocNnll aad 

(a.c.. 't:lt...N. ~ AJ 



r.om .... noon. u..1"'~n .n.cru&Cul',.I. lu 
O\oollor lh" .... ".I"lil), 01 cuunlina hy .uch 
mlcrooc(,pi.1 .nd u..lween IIIicroIC0l'i6lL In .. 
c.ompany wilh mont Ih .. n on~ I.bor.,ory. 'he 
procram Ih .. 11 include .11 h.botll'oriu. &nd 
,h .. 11 .. 100 elllllu.'. ,h. I"bora,ory·'o-
I .. bor .. ,ory v .. nob.lily. 

2. lnleriabonllury progrum. uch I .. boralury 
an .. I)lUna ube.IOa. Iremolile. IInlhoph~lIil.a. 
.nd ICllllolile ... mpl .. for CDmplilnc. 
dclenmn&lion ,h .. 11 implemenl an 
in'erlabora,ory qu .. lily anuraoce pro,fI,m 
\hal .... mlnamwn include, potlicipalion oC 
II lea.llwo olher indepcndenllabonllorir.L 
E.tr...h labonlory .h.1I participala in round 
rouio I .. Ii "II allull MU avery 6 monll!. 
wilh .lleAlI .. nlhe ulher lauur"lorin in iI. 
inl.n...bor.lory qUIII,ly ., ... t .. na &tUup. Eircb 
lilbatalory .h.1I lubmilliidee Iypieal oC ill 
0"'0 workload lur w;e in Ihia PlUltI.1II. 11:a 
round robin ah .. 11 be de.illned Ind rnull. 
aAIIlrud lUing .. ppropri .. le 1IIIiltiCAli 
mc1hudology. 

l. AU Individu .. la. pt!rllltUling .. abellOI, 
IRmolilc. anlhopbyllile. and aClinolila 
anaJy,ia Olll.,t have takeo lha NIOSH COUlM 

lor MlI1pW1a aAd evalualina airborne 
aab&-.h~ InaIOliI .. anlhophyllil"lIIId 
acllnolita dual or an equivalenl COUIM. 

4. Whea the uac 01 cWT .. reot miaoacopa 
conlrib&:LH 10 dilTerwoc:M belweea counleta 
and IlIbontori ... the .ffllCt ollbo differeol 
miaoecupe lhaU bot eval&&atad IJId th 
lRiuoacope ahaU be ",placed. .. aec:aaaary. 

50 Cu.rnal rMUIIi 01 th.e qualltl' 
UI""nc1 ptop-llml &hall be potled In .. cb 
1abora10lY 10 kuep the ~croacoplill 
J.ofunne<C. 

Ap~ ... S laasa-1WaUerI rr.c.4.,.. 
,_ A.t.ea.a. T.-.-&iIe, ~yW&e. Md 
A.diAoIiIe Suaplias ud AAalpie No. 
"'ncnI"DIJ 

Thia appendix contain. a dellliled 
pr"OQC1Iuw lor Mmplin. aDd anal)'';' and 
lDdudH tboM critical e!ameal. apecified iA 
AppendIx A. Employ .. lie nol r.qulred 10 
UN thia procedure. bulabey an rwquired 10 
11M Appendix A.. Th. putpOM oC Appeodix B 
1. 10 provide a detailed .top-by-ttcp IlUDPUna 
and analyaia proc.edut. that coclonna 10 lbe 
clemcGta .pacified io Appeodix A. Sioce thi. 
procedure QUly alao llianciMrdiu lha IA&lyait 
and rwduce variauilily, OSHA elK:WTq .. 
employ,,. to uac l4i. appendlx. 

A.lbeetoe. TrellKlli~ AnIhoVhyWI" and 
J\.ctioo1iI. S1unplina and Analy.ia Mothod 

Technlquc: Miaoacopy, PhaM ContrllL 
AAaly1c: Fibcn (MaIWlI couall. 
Sa.cnpla Preparaltoa: AealOoe/ triac:r.tin 

method. 
CaUbnolion: Pha_ahin delec:1ion Umic 

w.bo.&13 dqrwn. 
Ran,.: 100 10 1300 Cibera/mm" filt.r .. raa. 
Eatimaled Umit of DeLecliOG: 7 fiUera/rona" 

filt ... .,.... 
Sampler. Filter (0.&-1.% WD mhed ceUuloao 

nlet mem~ane. :lS-mni dilmelcr). 
Flow Rail.: o.S I/mLa 10 :u I/l'Ain (25-mm 

CUNIl.t; 1.0 I/rui.n 10 :u I/min (J7-aun 
CUMUlI. 

Sormpie Vuluma: AdjUitlo oI.ol .. in 100 lu 
tJOO Obc,..tllUll '. 

Sh.ipawnc: Roulll\a. 
Soompl. SI.b,lily: Indefinile. 
81~ ,(tIC. of ....... ple. Inllni;num :1. 

SI.nJ.rrJ AnalyllCAlI £nw: o.u. 
Applir.luilily: Tha ",orioUl, ra",.· i. Q..ul f/ 

cc 11IIUH.. .. ir .. mplello 1~ Ilcc 14IJG-L.ir 
",mpl .. l. Th. method live. an itw:U .. or 
.,rbome .,b..,oa, 1A ... ,Il'II •• nU.ophyllh .. 
and aClinolil1 Cil>ora bul may b. Ukd r~ 
",hott maleriala ."ch a, fillrou. glu. Lr 
in14r1ina .ull.bl. ""ramllera inlo Ih. 
eounling rule •. The melhod doe. nol 
d,fferenu.le w.lw .. en a.bnluL lremolilo, 
IInlhuph),UiI •• and acUnolil. and ulber Obata.. 
A,belloa, IRmolil •• anlbophylliLe •• nd 
.ctinolil. fiben 1.11 thAD ca. 0.2.5 um 
di:tm,=lrr will not be delected !:d'lhi' m.lhod. 

Inlerleroncaa: Any olher allbom. fiber may 
lnl.rl.re .inea aU pan1dH meetina the 
counlina cril.ri. UI COWIIed. ChaUn-like 
pMr1iclea may appear fibroua. Hiah In.11 oC 
nonfibrou. dlUl pulicl .. may ob.a&re fiben 
in Ih. n.ld 01 view .nd raiN th. detection 
Iim,L 

Re"scnl' 
1. AcelUae. 
2. Triacelin l»lyCltOI triac.c:IIII.), rou&tilt 

vad •• 
Specilll Prccautloaa 

Aulone it 14 exlraDely na-abJ. Uquid 
and prec.auUooa m",t be IaUo not 10 \pta IL 
Heat"" 01 acetooe IDU.t be done IA a 
venlU .. tcd labonlOlY fuma hood ualnc a 
n..mclc ... apark-&ee hnl tcMIICL 

Equipm&Dt 

1. ColIKliOA device: ZI-_ caaa.tle wlOa 
IIG-aw utaculoa oowl wlOa c:.Uulote .. Let 
nlllt. o..a 10 U rna pore 11M aod backup pcwL 

Note.-Analyz.e ropNMGtalive nlten COl' 
fiber tMcJr.arouDd bclon UN IUId dltcanl the 
rilllt lot il_ dwa I fihen/l00 IWda lie 

louod. 
2. Penonal ~ pwap.lfMter thIUl_ 

equailo Q.5 L/aai-..wiIJa fInibIa COODec1"'1 
rubin&-

1. MIaoacope. pbaae COGtrut. with ItMIl 
or bl ... mt .... I 10 lOX .,epieca. ud 40 to 45X 
pha .. objective (toea! mapilIc:.adoa ca 4OQ)Q; 
nwncric.ralapenur.-CU6 10 Q.75. 

4. SUde .. ala ... ~ pr .... do ...... 
U X i"5 IIIlIL. . 

50 Cover ,Upc. UxZS mra. 00.1 ~ u.oIaa 
otherwi .. apec:in.d bJ llliaoKope 
manuCliclunrr. 

6. Knif .. _I wrpcal .. HI. auved blade. 
7. TwIGlf'l., 
L Flaak., Cuth-typ..lAaulatcd Deck.. Z.5O 10 

SOD mL(wilb ainaJ-Holad n&bber .topper and 
elbow-Jointed .1 ... NhinI. 16 10 n CZIl \oQa). 

IL HOlpt..1c. lpett.-frn..tinioa cyp.; 
her.1ina manila: _1DInUVCi IlImp and 
1lU8JWI11c ltiner. 

10. Syrill ..... hypodanza.lc:, witb n .... 
nH<IJ .. 

11. criUada. W.IIQQ.BecUtI type with 100 
um diam.la' dtcular field at the lpeclmca 
plana (Ula -Cl.II07M _" (Type C-ZZJ. 

No&a.-Th. anUc;ule Ie cua~ f_ 
euch lIliaoK.ope.. 

12. IISI-',JNPl. ph ... contrail Int alldG... 
M .. Bu' 

1:l. T alncope. ooJ.u pIaa.M-riAc call.c1rin&-
14. St .... ~ .. (om _ dlvia60n6J. 

Satnplina 

L C.libnta .ach penoGIIl MmPIina pump 
wilh I ntpraeol.li ... McpI.or in Ii.a.o.. 

1. f •• lon Ihl ... mpler 10 Ihl wlIrio..r". illpc, 
a. cloM .. I pon.;l>l. 10 tha WOBOr. moult\. 
RtDIO ... III. lOp CU\'"r (rum Ih ... Dod ul ,h. 
e .. wl D .. lcaeion (open r.ul lind unenl fllea 
dow/\. W .... p 'hI j01n1 belwHO Ih. ulcod.cr 
and Ih. monilor', t.ody wilh .hrink lorc 10 
pre\'~nl air leu"'. 

:l. Submit .. lle .. llwo bl.n .... (~ 1~ ollh_ 
101,,1 IImple .. wbichever i1llrelller) Cor ellr.h 
eel of 'Q.!/Ipln .. Rernonlh. Cltpl (mnllh. 
fi.ld bl.u1k ca'Mllea lInd ,lore lbe Upl "nd 
CAl_ilea in .. clean .. rell (h •• or boll) riuri", 
Ih. umplina period. Repl.4t .• lbe capa in lha 
UauUII. wh .. n IIImplina it COGlplded.. 

t. So.mpl •• 1 o.s L/1I1i0 or arc_let. Du not 
8Ilotc-d 1/11110 ... 1 dUlllo-dina UQ Ibe liller .. 
AdjlUlllGlplina now 1111 • • Q (L/min), atld 
time 10 PrWuCl .. fi~r den~I~·. E lfih~ra/ 
mm IJ. ol1uo 10 llOU f;be~/ m I Jl.liS" 1Ir 10 
5 A 10' filHn per %!i-111m filler ,_ilb .a"oclive 
CDlleclioa lrea (A. .. 38S ram"l! Cor IIplimurQ 
COWllina preciaion (,n lI~p 21 ~lowJ. 
c..JQrIMI. lhe minimum umplill8 Illn •• 
1_ (minlal lhe action level (one-hlllC of 
lb. C&mIGI .11&odatdJ. L If/ce) olth. fibtou. 
.. roaol belol IImpled: 

(.-\c)(E) t..-----
lQ)tL)1Q1 

L RMMve 1M Oeld DWlGftor at tho end 01 
I4UIIpUq. replace the plM.Uc lop COVIt and 
amaU mel c:apa, and IIora the munitor. 

6. Sbip the auapl .. IA • riaid coataiaer 
wilh aumaenl P"ck.iaa QUltcriallO pnveat 
Jc»dllll-cWuae- NOTE: 00 DOt .... 
poIyatyrma r_ 111 the ahippina coa ... lner 
bec.1IM ol.lec:&IOellilic Iocca wblcb _y 
CII&M nber Iwa froa the eamp1er filtct, 

Sample Prepua.tioA 

Noa.-11N ~jed it to produca MIDp!a 

wilh a IIIIOOtb l--.raiA)') bac:latouod in • 
madJUIII wilh •• rr.cuve Iodu. eql&lllo or 
I ... t.b.aul 1.406. 1M _thod below collapoa 
the filLa-IOI' .aaier focu.a.iq aM prodaAc.ea 
pcnMIMAl moun" which lie Ult:CuI fOl' 
ql6llllJ caouol aad IntcrlMboRlI.Uy 
c:.ompariloA. Other mount1cla tcc:lWqun 
_1J.na abe abov.ai1uia may also be uaed. 
..... abe nonparmarnant r..1d lDowutna 
lcChoiqua aNd. in , .. CAM Z38. 

7. EAIIIn thlrt Iht ala .. alidH aad cover 
ali.,. UI free 01 d,* aad fiban. 

L Pluce 40 10 10 .. 01 acetooe IAto a Culh
type R;.aIr.. SIoppwthe Ilalk wilh aliqla
h.cMa Nbba- 'IOPPC throuP who • alue 
loALe .JUend •• 10 kill IAIG tb.e flaak. 1N 
pottioa 01 \he alaulilbe thaI niLe the lop.Jl 
the l\opper (I 10 10Cm)1II bea, downwatd Ia 
an .Ibow IhIII aWL.. a.a alllia 01 20 10 3Q 
d.rsr- with tb.e bcrizoaLa.L 

IL P\.aw:.e abe nuk Ua a .liIrina bo4p1M1e or 
wnrp La • hulina .... tl&. HMlabe acal4M 
aradwrIly 10 ita boi"" latDpanIlww lea. WCl 

c • .oo- 11M talOGa vapoc- Ia",t b. 
~Ied 10 a ventJatad fume bood away 
(rna all opea n...-. aAd apark 8OUten.. 

Alllrnllta '-'Iiq _thOCJe ClIO be IAMd... 
pr1)\"1dinc DO open 0.- ~ .parka ant 
prYMOl. 
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10. !l.lcunt r.ilh .. r th" -hnl" , .. mvle nI!er nr 
• .. Milt'" .:"t (men the ... mplf! fihr1' on a d ... n 
Ill ..... 1"le. 

... Cllt wWI'" u( c ... 2l po:retnl ,.f Ih. 1iI1"" 
are: .. wilh , c:un-cJ·blwd" .Irel ."'1~jOlllr.lljf" 
u.;np .. rodin, motiun h) pn.·u:nt le .. rillll. 

b I':.tcc the filter or ~"u8c. d .... 1 .Iide up. 
on th' .Iitle. Sl .. lic elf!cllicity will u.""II,. 
..... p II •• filler on Ihe .Iule unlil it i. cI ... rw. 

c. Hold lhe II .... Iid" .UPportinllhe fillo:r 
"PP"lllim"I,.I!, 1 102 em (rom the al .. , lube 
POlrt wh,.,.. Ih ... celonr. \';opor i. IIS('Apina 
(",m Ih. hulC1l n;,.k. Th •• cellln" uflOI' 
IIr,.,.m ."uuld cauae a condenulion 'pell on 
Ihe al .... aJlrle ca. 2 lu 1 ".10 in dl:lmelr.r. !\.foye 
the 1I11t&l .Iid. aenlly in the Vlpor .Ire .. m. Th. 
filler ehould de., in 2 10 5 tee. lithe Oller 
curiL di.IOru. or i. otherwiae rendr.red 
unuuble. Ih, vapor .lTeam j. prub.cbly nul 
llrune CROUP. "'riodically Wlpc Ih. outlet 
purt ..,ilh li&llll 10 prnenlliquid aeclona 
dnppinll unlo Ih. nit.,. 

d. Uain, IIwt hy~nnjc; .yrin~ wllh • U· 
IUIIIII needle. place I 10 Z drop. ~ triacelin 
on Ihe filler. Cenlly Inwer a cl .. lln :!.S-mm 
Iq""'" en\ c:r .lip down onlo Ih, nller .. I a 
• Iiflht angl. 10 MUc:e lhe pouibilily 01 
lonnin, bubbl.eL U 100 _ny bubblM 1_ at 
lhe amount 01 tri.cetin in uMufficient. Ih. 
covc:r .Iip lRay lwcocN dclacbc:d within. IIIw 
hou .... 

e. Clue Ih. edan of the coyc:r alip 10 Ih. 
al" •• Ud. uaina • IMcquer at n.il polieh.. 
~I deann, i •• Iow. Ihl aIIda 

prcperalioD lRay be he.led on a holplal. 
'''Wi.Of len1peralv,.. sooq lor 15 min 10 

.Ien d •• rina. Counling may proceed 
1.lely .flerdcarinl.nd DIOuntincM,.. 

complelP.Ci. 

C.libralioo and Qulllily CoolNl 

11. CeUbntloa 01 Ihe Walton-8eckett 
gntliaJe. Th. dl.meler. d. (mm). ul lhe 
r.irculu cnunllnl are. and Ihe dilC diaml!ler 
mUlt be .peclfied when onlerin,lhe·· 
rv·liclde. 

a. 1nacr1 .ny lvailabl. plItlcule inlo 1M 
C)'~piece lind locUl 10 Ih .. 1 lhe ~aticulc liRe8 
.re .harp and de..,. 

b. Sel the appropriale inlerpupillary 
dialllnce and. il appliCllhle. reMllhe 
binoculur he.d adjUllmenl10 Ihallho 
ma""ificelion remain, con.l .. nL 

c. 1ru1 .. lllhe 40 10 .s X pha .. obi~liYe. 
d. PI..ca a .I"ae micromeler on Ihe 

microscope objecl .t.~ .nd loc;UI lhe 
miauecopc on the .v-dualed linn. 

I. MeN'ww lhe m'KJliried arid I'nglh. L. 
(ulDl. u.i"ll the .Ia .. micromeler. 

I. Rr.move Ihll"'licule lrom lhe 
microecopc .nd ntf!a.ure iI. aclUMlarid 
knsth.l.lmm\. Thil can be.t be 
,ccompli,hed by IIlina a .laRtl filled with 
".mM:n.. 

'" c..lcul .. le lhe circle di4mccvr. d.lnun). 
lor lhe Wallon·Bedell .... licuWr: 

'-"0 d..--
l-

E., .. mpl~: If l- % 106 um.l-- 2.93 mm .. nd 
0- 100 urn. the" d. - 2.n mm . 

h. CI-..o Ihe field diameler. D(la:rpl"hlr. 
mng.: IOU mm::! mml wilh ... o~ 
mir.romel .. r upn" l?CCipC u( the .... ticul" (rom 
Ih .. mlnu(;.cturrr. Inlermln~ field .,..a ,",," 'l. 

12. Mi.:roacn\>ft .dju.!mcnll. rullu,", :hoe 
nutnuf .. .:turer·. inAlruction. and ,,110 the 
(olln~ina: 

a, AcJjuII Ihe liJ;h1 .... urcP. lur e\'en 
iIIumiOillion Clan", th .. fi"ld ul \'iew al Ihe 
conur.nser ina. _ 

Nol&.~ohler iIIumlnetion ia pt .. lem!O. 
whf'N .vailabl,. 

b. FOClU on Ihe p .. rli,"-ulille IUlttlri",llo be 
eumined. 

c. MMk, .ure Ihal Ihl field irilla ia Iucua.. 
""lcnnJ on the temple. and open oDly 
Cnmlah 10 lully iIIwnin .. 11 lhe field 01 view. 

d. UN th. Iclr.lCOjIe ocuJOIr ,upplied .~y Ih, 
manul.clurer 10 enillre Ihallh. phil .. rinp 
(<lnnuler di.phrClIJR "nrl ph ..... hif1!nl 
,lemenl_1 are concentric. 

11 O!eck Ihe ph ..... hin cMll'C:lion Ualit ul 
Ih. miouecopc pc:riodially. 

• • Rcrnuvl lhe HSE/NPL phlOH-COnlno.1 
Inl a1ida lrom II •• hippinf conlailWt' .nd 
eml ... IIl1Dd.r Ihe ph ... o~iv •• 

b. Srinlthl b\oc;ka of arooved llrin into 
Iocua. 

Not&-Th. ,lide c;.un.i.l, 01 M\'en acl. 01 
IfOOvee lca. 2:0 Broo" ... lo e.ch block, in 
deec:endina order of vi.ibillly lfOrD .... 1 lu 7. 
Th. requirelDenl. lor countin,.,.. IhAl Ihe 
miCl'lMCOpl optlca lIIu.1 moly. the CI'OOvtd 
llneeill Nt 3 compl.lely •• lthouah IM1 -r 
appear lO/M'Wbal I.int. .nd lbalth. srooved 
linea In lell 0 to 7 mUll be Inviaibla. Sell 4 
and 5 mUll be all ... 1 periiMlly viaillia /MIl 
may ury a1iahtly In viaibillty belwftft 
lIIicro1copea. A miaolcopc which f.iI. 10 
meel IheM requiremenl. ba, eithet' 100 low or 
100 hip a rnolUtiOD 10 be lINd lor ubcIlO&. 
tremolill. anlhopbyWl1. .nd actinolile 
counlin .. 

c. llihe ima •• qualily delerioralea. dClIn 
lhe mlQ"OlCOpc oplia and. 111M pmblMn 
pcraial .. c.onaWl the miaoKOpc 
munuIMdu ... r. 

\ •. QUQlily conlrol 01 liI .. r c;.uun'" 
a. Prcparw .nd counl field bl"n'" .10111 

wilh Ih, field IIImpleL ROIpOrtIM cuunl, 00 

.. ch blank.. CelcuJal' the mc .. a 01 lhe rlCld 
blank counl •• nd .ubl,..d thia v .. lu. lrotIl 
each llnapl. counl belore repoctlnc Ihe 
rc'UItL 

Nota L-Th,Idr.nlily 0; lhe blank IiIlen 
ahould be unknown 10 the counlf!r UDlii .U 
counl. h"v-e bftn compleled. 

NoM ~I • field blank yield. fibet' CIMolai. 
p ... ler Uwn 7liben/IOO field .. report 
po&libl, conl"lDinalion allha _pl_ 

b. PlttiOfTD blind nrcounll by th. ....... 
counl", on 10 JlftUnl of mine awaled 
,.liU .. nt.obe!.d by a pe~ other than lhe 
muo',,\' ' 

\5.. u .. the followina Int lI'de • ."...,,,, 
whether. p.ir 01 counl. on the .. me HII..
.hould be rwjea.d boauae 01 pou.IbIa h'-. 
Thia ,I,ti.l ic .. timClt" ItHo countln. 
,."..,,1. hill I y ., Ih, lIS"' c:onf\d.ooa lent 

REFERENCE FILE 

Oix..rd lhe umpl, II th, diITcrena berwecn 
In. two count. ur.«d. "Ln In ... wh .... 
f ... ~.r;o;rt III the ho'o fiLar counl •• nd 
s." rd.lh~a .tClncJ"rd Uttyi .. lion. whil:h .hnuld 
1", cJ,·~i\'r.cJ by u.:h IlIoor.I"r) bOIled Uf' 

hi.l .. ri,:...1 in-h ..... w cI.:, I". 

~-u a p~ir nl counl, i. rrlr.c:tl!d a •• 
.""ull allhi. lcool. '"r!collnl Ih, rcrn,inin)l 
a.ocmpici In Ihe acl and 1,,1 lhe new counl. 
~It"inillth, finl counls. Dilc.wrd ,U "-jf:c:tr.cJ 
p"lrr.d counl .. 

10. F.llraU eo&c:h !MIW ,"-oun!.,r In a lrIIinil1l 
r..uww IhOlI Wlllpar., prrfonn .. nu 01 
counl.". on a v.ri'IY ol .. mpl .. !&lin, thla 
pnx:-.du .... 

HeM-To 'Mute aood reprocfudbIUly •• U 
laOORlnric. ma.ged ill .. bntoa. l,..mCllit .. 
Anlhclphyllile. Ind actinolile counlinl .... 
rcquined 10 participallill the Proficicnc:y 
AnelyliCilI TealinBIPAn Program and a/wuW 
raulln.l, participall with othat aabe.!ol. 
lremolilc. anthopllyllill •• nd acainolt:.fiber 
COIIIIlina J.bontlorin In lhe IxcII.ns- of neld 
.. mpln to COOIpaI'C parl-.nce al _len. 

M4tMIUNlNftI 

17. PlAce the .lIde oa lhe mechanlcal.I .... 
01 lhe calibnled mlaoacope wilh the c:eftl.., 
allhe nit., under Ih. objective 1_ Foc:ua 
Ih. mic:macnpc nn lhe pl.n. oC thl filler. 

IlL Rr.xuI.rty check phaH-rina .lian_nl 
an.! Kohler IIIwniMUon. 

18. The followil1l .,.. the COIIIltina naIec 
.. Count only fiber. &onacr 'hIn S .... 

Me.au,.. the &ctnalh 01 cuned nbera alana the 
cane. 

b. Co4&aI onl,libera with .laaatJHo.wldth 
nolio equal to or paterlhaA:t1. 

c. Fur ribera IMI crou the boundarJ 01 the 
IJIIlicule Reid. do the loUowil\l= 

\. Count aay fiber lolliit' daaa 5 lUll tbl 
1Nt. ealiflllr withiA the IJIItIaaIc ...... 

%. CoIIaI .. Vi fiber.ny fiber wilh only one 
aid 1yir\8 within lbe p-aliculc ...... 

100 DOC count any Iibet' lbal CI'CIIMa lhe 
p-allcule bounda" DIore than once. 

... Relac:t and do not CINnlIlI other fibe .... 
d. c-ac bundln 0( fibera •• one ftber 

unlaa Individual nbera can be ldanttlled by 
obNtvtna both andt o( • nbar. 

•• Counl enouah vat(CUM 011<11 to yield 100 
nbcn. Count • lllialmu. 0120 Beldl. Stop al 
100 n.lchi ..... rdJ ... olftblt' COUll. 

20. SWt collDlina lroca one eM of the rue.. 
end prosrna alone ~ r.dIal liM Ie the of .... 
end. abllt allher up or down OQ \be liIter. and 
conlinuor In the r'IYc:rH direction.. Seiad tklda 
r.ndooal, by IooIUnt .w.y lroca I~ eyapMce 
brieny ",bile advlAd"llha 1MCb.1c.1.1 ..... 
Whea an .aI--t. COItcrl ca. '" or more 
01 dM Rdd 01 view. re;.ct the neld and .. Ieet 
_no~. 00 nol Nport ... ;.cted lMUa III the 
nwnb.r oIlotaJ 0.1d» COWl led. 

NoM.-Wbm CDUIlllac • field.. coatln_1y 
M:IU'I ........ oIloc:a.1 pta-. by .,.. the 
nM loaoa knob 10 ~ .,., floe n-. 
... lUcia ha" '*- _bedded I. the 01 ..... 
The aanaIJ..lia_ca- nban wlU be ftfY I.int 
but.,.._ impartIAl conlributioot 10"totaI 
ooo.nL 

[ .... It:ZUC.~B) .. 
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c.JCWAIJOIU 

21 . c..lcul.t •• nd ~pot1 fibn den.oity on 
th. fila.,.. Ii Ifibe,.../1IlID '): by dividin, th. to ... 1 
fiber COunt. 1'; nun ... the mean n.ld b100nk 
count. a by the number of n.lda. 0: .nd the 
n.ld u... A.1Q.007Maun· (or. properly 
CAUbnot..<l W.lton·Bcci.1I &raticule): 

P-B 
E - -- ftbenlmm' 

InllA.) 

z:z.. C.kul.11 the CIlGCIntralion. C If/a:). of 
ftben in the au volume aampt.d. V ILl. ~ 
the elIectiva coUection ...... 01 11M falter, A. 
(3a6 1Dm· (Of". 2.S-n1m filw): 

C _1E)(kl 

VI10'! 

(bJolillJlj". Fit T~l ProItJCfJU 
L a-.yl AQlata Protocol 

A.. Odor thtw.boId tcrwaa.inc-
t. nu- I-iiI'" alua lara with llletaJ 1Ida 

( .... Waaoa or lieU Ja"1 an rwqlllred. 
~ 0d0H,... W.I.' .... dJld1led or Ipriaa 

w •• erl ... ppnaxime&ail' 15 'C .&aU be lINd 
Cor the IO.IwJooa. 

1. The 1eoua)'1 aceta .. (lAA, (aI.o bown 
aalaopeQryl acetata~ .Iock IOlutioa 18 
pnpu.d bl' add.Iut t a: 01 pure lAA 10 100 CC 
01 odor he w.l ... iA • 1·liter jar and alWUaa 
Sew 30 MCODda. Thia IO.III&1oG aball b.. 
JII'8P&I'eCi DlW .1 Ie ... waakly. 

.. n. ~ 1 .. 1 ahaJI be c:aoducJed III 
• rooaa MpUata IroID the rOom lINd (Of" 
act\Ial 61 taIIt&Qa. The lwo rooaM .heU be _U 
MAlilated but a.baJJ AOt be COOPKted 10 1M 
Mme radn:ulatiq yaatila\.loa .yatcm. 

L n. odor taIIl lO.Iu·1Joa 18 ptWpUeCi III • 
MCIOGd jar by plac:ina 0.4 cc 0( the .Iock 
lO.Iudoo inlo 500 cc of odot rr.. watar ua&n, a 
daaa dropper or pipallL Shake lot 30 
NCIODda aGd allow 10 .Land for two 10 ttve. 
aaiAuc.. 10 tJut the 1M cooc:eolTalion .bov. 
\be UquJd may ,...cla eqllilibrium. 11a1e . 
lOI.doo may be UMd Irw ooly one day. 

LA .... bleAk la pnpered La • third jar b)' 
~ 500 cc 01 odor frwe wa"". 

7. T. I odor Int aGd Inl blank Jara aba.I1 be 
laballad 1 aGd z loe- jar idantillealioa. U \be 
labela.,. pUl oa the lid. Jh-y CaD be 
periodkaJJy peeled. dried off and Iwitched 10 
_lIItlla tha inlepiry 01 the ,"L 

L nw loUowinc IAaInldIona .IuU b. Iyped 
oct I cant aod pt.o.d on the tab&. La (root 01 
the two .... ian li.e. 1 a.od 2): -n.. purpOM 
01 tIUa Inl Ie to dat.arna.i.na if y_ C&Il amaU 
baa.Aa oil al I low c:.ooc.olraUoa.. 1M 1-.0 
boctlae Ia froal 01 you conlalA _t •. One 01 
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the .. bolll ••• lao coo ... ina ....... 11 ~I 01 
b4n.n. 011. 0. ...... lba cnvcn .,.. OQ """I. 
Ih~n &h.k" uch 00111. f~ t"'O MCOn4&. 
Unocnw th" lid o{ uch bollle, one al a IImL 
.nd uuff .1 tha lDO .. lh of the botlk. ID<ticata 
to 11M 1«1 COoduclot which boltle coal..tUna 
belUll" oil" 

II. 1M 11111.1 ...... u..d iA the lAA odor 
cleleCtioa leal aball be PApanci iA aD ua.. 
lCp&ralalrom wlYrw the 1.111a perlOtmed.1A 
oroer 10 prnml aUlctoI)' lalitlue in tJw 
.ubjec1. 

10. I ( the taIIl aubled Ia \IAIbM 10 corTK1Iy 
Identify tJw jar coalainiot t.be odor taIIl 
lOluUon. Ilia lAA qllAlllaUn " .... lDAy DOl 
b. u..a. 

11. U the' lnt aubl«1 c.orreaIy ldeulill .. the 
jar coolllinina the odor .... lOlul.iQQ, tb.e .... 
~bject may ~ 10 .... pinlt.oc Niec\.loa 
and fll lnWla-

a. RftpinolrwSdecdoa. 
1. The 1 •• 1 aubject ahaU be allowed 10 pick 

the moat comIottable .... pJralor frolll. 
Nlec:tion iAdudiaa .... ptnlOR o( variou 
lizn frocq dirl_llDAJluracturara. n. 
Nlcctioa abaU Indude .Il.ul fiwe aisaa 01 
aJ.&alomlric hMU I~ tro. al &.a.t two 
lIWwiac:Nrerl. • 

1. 1M .. t.ctlaa procaa aIIaU be qwtllctad 
III • rooGI "panta IroIII the 111-.... c:UmbeI' 
10 prrIent odor feU.- Pri« 10 the ..&ec:doa 
ptocae, the lnl aubJact aba1I be abo_'bow 
10 JM&t OIl • respiralor. bow II abou.\d be 
pcMitioMd oct tile rae.. bow to Nt IIRp 
..woo aGd bow to ~. 
-comIonabI." .... piralot. A aaImIr Ua11 be 
.walt.bl. to .... the .-.ht-ct IA avaIuaUaa 
the lit aGd poailloalaa ol the rap!nlor. ThII 
I.DatNdioa _y DOC CODIUtuia the .-.hied'. 
lonaaIlraJAiac 00...,.. ....... Milia oaIr 
.~w. 

1. 11M lNl.-.hJect eIaouId IIoIIdenIaDd IMt 
the _pIoy.e Ia beiaa aakacl to ..&.c:t the 
.... pUalOr whlda pIVYidae the __ 
comIortabie flL Eadl ...... 1Or NpnMDIa & 

dill ..... lisa aDd .hepe Md.1I fli ptOped, 
lAd u.aed ptOperiy will proWSe adequate 
prolectioo. 

.. n. IaII .-.hJec:t ~ eada r..:.pa.c. \all 
10 lbe face lAd .1Ia1AalM t.boee wIUda 
obvioual)' do AOt ..... cocIonabI. ilL 
Normally ... 1ac:Uoa will bqI.D willi a baU-
11\1.& aM U. IOOd III c:a-' be fouad. the 
aubtecl wW be ubd 10 .... the tw.II r.c.pMce 
.... ptnlora. IA -.aU ~Cqe 01 .... will 
DOt be .ble 10 w.ar eoy baJI-maak.) 

So. 1M IIIOR cocaIortable Caotpi«:la .,. 
DOled: the moal c::omIortabia IMIk Ia doaAed 
.Ad worn at J.o.l/i". III;,""" 10 __ 
coaUotL All doaadac ud ~Ia 01 the 
lac:epiece ahaU be paf.onaed by the ... , 
aubied wi~1 uaia~ froaa tJw .... 
conduc:tor ot other parwoa.. A •• i. ' • nee III 
I"""",, COooIIl/otI call b. pv-. by di.,..ld". 
the pointa ill .. b.low. U the .... IUbJect .. 
nol fallliliar with uaiaI I particular reapira&ar, 
the '"I ... bjec:t abaJ1 be dJreded 10 "- the 
IIIA&k "Y'lnJ u- aDd 10 adJua& LIM ..... (» 

..c.n Ii_ 10 become adepC II MdIAc propel' 
taGaioa oct the ICrIIN-

L .-.-1 01 coaalotI aball La.cWde 
rwvie-wan. the {olIowiAa poulta willa 1M lea( 

Mlbjcc& aod alJowiai the .... Nbjad 
.dequ.ata U- \0 de'-iDe LIM -'orI 01 1M 
rapntor. 

• Po-itioGult ~ a.a.ak .. _ 

• Ruotu fUl" ey. pt'Ote<:liocL 
• Room 101.1 .... 
• Poaitloninc m ... on face and m..:u.. 
7. The followlnll ail"';a ahaU be UNci to 

Mlp de 1« mUM th. &dequ..cy 0( the rnpirwlcw 
lit: 

• Chin pt'Optny pl.oed. 
• Strap Lenaion. 
• FlI aaoae noM bridl'l. 
• Dlal.lnca Cram no .. 10 clain. 
• TeGdcnq 10 dip. 
• Sell~alioa ill mirror. 
L 1M tal.ubjed allaU cooduc& the 

CGnyullooaJ Dqalive .Dd poaldve-ptaalU'e 
fil c:bedLa beC,,", coaducUnt IAa netall- or 
poaiUy~ I ... 1M .ubjec:t alwU be !old 
10 "Mal- the nuu.k by rapidly IDOvlnI the 
head hom lida-ao-.ide aad up aad down, 
while taIr.iq. (ew deep bnatha. 

a. The tal .ubject Ie DOW rudy w fit 
lnlJaa.. . 

10. A.lla' puain. the fil I.at. the Ie II 
subject 'aIwU be quntioned .aaiA ..... ;anlina 
the comlon 01 the .... pinllot. U il baa bec:ome 

. 'I'!CC"n/CINbIe, anoLbar tDOdel 01 rHpirllot 
ahaJ1 b. &riecI. 

11. The ampIo~ a!WI be tina the 
opportlWlily 10 Mlect a diJr_lltACepiK.e 
aod be rwtacad II the dtoMa (acep&ec. 

~ hen .i""" UDCOaIorIab&a al III)' 
~. -

C. PlIIaM. 
1. Tbe fit __ cbambw abaU be MaiIar to a 

clear 55 pi dna 1lMr au.peaded \.Qvmed 
oyer • Z 1001 cUam.t ... &a-. 10 tb.et the lop 
01 the cbaab.r Ie about • incD. abo" the 
taIIt aubied. bead. 11M iDaide lop caatar 01 
the chaIaber aMUu" • ...u book 
allKbecL • 

&. Iada,..u.. \IMCl 'or \be ftUint aDd 
ru IN&UIc aIIaU be equipped wida orpaIc 
Yapor ~ or oa.. pratee;tioa .pinal 
cqaoic: vapora. Tbe cartridpt or...u aboaU 
be daantad at Ieut weald,.. 

1. AI_ MIec:tI.., donAina. aDd properly 
adJIIII""'1 rwplralOr, the 1 .. 1 aubjed ahall 
WMt 1110 abe flllaUnt ~ 11aia IOOIa aIIaU 
be eep.ra&e tro. the .-lINd lor odor 
tIarabo&d ICI'HGiIII aDd .... pin&lot .. lectioG, 
lAd aMIJ be weU _tilatad, .. by an .wuat 
( .. or lab IIood. kI pn .... 1 ..-.J f'OCN'A 
coataa!MdoG. ' 

.. A copr 01 the 1oUcrwbt. lnt eutdIoH 
lAd raiabow ,.... .. aba.I1 be l.aged 10 the 
iAakie of Lba lal chamber: 

ToU~ 

L 8tuLba --.11)'. 
iL Bruthe decpl)'. Be CIIrla1A bnaLba .,. 

dHp lAd rrqwJor. 
iiL TtIrII heed aD the way froaa OM aide to 

the 0III.ar. IDJ&aJ. oct uch lid&. Be carWD 
~ ia CIJCIIpMta. Do DOl bump the 
.......tor ... iDee the Ihoulden. 

Iy. Nod bM4 UlHad-doWL 1nhaJ.e wbaa 
Mad Ie Ia Ilae t..U up po.iliaa 1\ooUat Iowud 
a.illA&).1Ie cwWa ..odoDII .,. CDalp&ate and 
IUda abo.l n.-y ~ 00 DOl bwDp the 
raapWlOt 0. tba c:h.t.. 

w. Talkla&. Teik aJo¥d aDd aJowI)' for 
.. --.I .uw.... 1M loUowUtc pan.,..pJa ia 
caU.d the iWAbcM p ....... ItaadiDI II wW 

. r-lt u.. WYM nacoa 0Ilacia11DO"--u, 
aad at.... be UMl60l \0 ..u.IJ thia ....... at. 

[Sec.. 1ex..sa. App I tI CJ 
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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 01.156 of the revised 
tlESHAP Standard. 

The reV1Slons require each owner or operator of a demolition or 
renovation project to comply with the following: 

A. 40CFR 61.145 (Standard for Demolition and Renovation) 

1. Throughly inspect the affected facility or part of 
the facility where the demolition or renovation 
project will occur for the presence of friable and 
nonfriable asbestos containing materials. 

2. Remove all regulated asbestos-containing materials 
(RACMs) from each effected facility if the amounts 
are equal to or. should exceed 260 LF. 160 SF or 
35CF for EPA . classified demolition projects. 
However. all asbestos containing materials must be 
removed prior to demolition and renovation activities 
which will disturb such materials under asbestos laws 
and regulations. 

3. Suhmit written notifications for all demolition 
projects involving less than and more than 80 linear 
meters (260 LF). 15 square meters (160 SF). and 
1 cubic meter (35 CF) and also if no asbestos is 
found; 

4. Submit written notifications for all renovations 
projects involving at least 260 LF. 160 SF. and 
35 CF; 

5. Submit written notifications at least 10 working 
days before asbestos removal begins for renovation 
projects involving item NO.4 above. 

6. Submit written notifications at least 10 working days 
before asbestos removal begins for demolition projects 
involving item NO.3 above; 

I 

/ 



( 

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 transpor~ed and 
disposed of in bulk. Only adequately labeled, wet. 
and leak-tight wrapping may be placed in prelined 
containers. 

16. Mark vehicles used to transport asbestos-containing 
waste materials during loading and unloading of the 
waste materials. 
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17. Provide a copy of the waste shipment record to the 
disposal site owners or operators at the same 
time as the aSbestos-containing waste materials 
are being deposited at legal disposal site. 

18. Obtain a copy of the signed waste shipment record 
and forward a signed copy to the Asbestos licensing 
and Certification Unit and affected owner/generator. 

19. Keep copies of waste shipment records on files 
for at least two (2) years. 

20. Legally dispose of all asbestos-containing waste 
materials as soon as practical in an approved and 
permitted disposal site for such materials. 

21. Provide a 45 day prior notification if you plan to 
excavate asbestos waste. If the date to begin 
excavation should change, a new 10 day written 
notification must be provided. 

22. Obtain prior permission from the Administrator 
before using an alternative method or converting 
asbestos-containing waste into asbestos (asbestos 
free) materials (s) and before disposing of any 
converted asbestos waste. 

23. Please review the following new definitions: 

o Adequately wetting 
o Nonfriable ACM 
o Category I and II nonfriable ACM 
o Fugitive sources and glovebag 
o Cutting and grinding of ACM 
o In poor condition and leak-tight 
o Malfunction and natural barrier 
o Nonscheduled renovation operations 
o Owners or operators 
o Regulated asbestos-containing material 
o Resilient floor covering 
o Waste generator and waste shipment record 
o Working day 

You must also comply with all applicable sections of the revised NESHAP 
Asbestos Standard. 

Should you have questions or need an interpretation of the November 
20, 1990 revised NESHAP Asbestos Standard, please contact Mr.Alan W. 
Powell and Mr. John Hund of Region IV EPA at 404-347-5014 or contact 
the Asbestos Program at 404-656~4999. 

Sincerely, 

'~'"Vl.~ /)1'4vJ 
~ Marvin Bradford 

Program Manager 
Asbestos Licensing & Certification Unit 

MO:aj 
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Tuesday 
November 20, 1990 

Part III 

Environmental 
Protection Agency 
40 CFR Part 61 
National Emission Standards for 
Hazardous Air Pollutants; Asbestos 
NESHAP Revision; Final Rule 
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ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFA Part 61 

I AO-FRL-3814-7) 

AIN 2060-AC57 

National Emission Standards for 
Hazardous Air Pollutants; Asbestos 
NESHAP Revision 

ACENCY: Environmenlal Protection 
J\~cncy. 

ACTION: Final rule. 

SUMMARY: This Federul Register notice 
promulgales rules undcr section 112 of 
tlte Clc.1n Air Act (CAA) fur lIsbe!:tos 
emissions and is bnsl~d on the 
Admini:>tmtor's dutcrminntion that 
asbestos presents a significant risk to 
humnn health as a result of air 
emissions from one or morq source 
cutegorics and is therefore a hazardous 
'Iir pnllutsnt (.'iCC 36 FR 3031. March 31. 
1971). The purpose of the revisions 
p!'U:lIl1lgalt~d tuday is to enhant:e 
cnfort:cment and promole compliance 
with the current standard without 
:;ltcring the stringency of existing 
controls. On January 10.1989 the 
F.nvironmental Protection Agency (EPA 
or the Agency) proposed amendments to 
th(: asbestos Nutiomll Emission 
Standard for 11'lzardous Air Pollutants 
NESHAP) that would require control 

UC\'ice and fUl::itive emission monitoring. 
wCClrdkceping. and reporting for 
asbestos milling. manufacturing. and 
fubricating operations. For planned 
dl:molitions and renovations. revisions 
to the notification requirements were 
proposed. and safety was added as a 
mason for exemption from the use of 
wet removal methods. Recordkeeping 
requirements were proposed for 
ashestos waste disposal. Clarifying 
revisions to several definitions and 
provisions were also proposed. 
Num/!rous cumments were received on 
tlll! prollll:wd revisions. and today's 
notice respunds to those comments. and 
incurporates changes as a result of those 
comments. 
EFFECTtVE DATE: November 20. 1990. 
Under section 307lb)( 1) of the Clean Air 
Act. judicial review or the actions taken 
by this notice is uvailable only by filing 
a pelition for review in the United Stales 
Court of Appeal~ for the District of 
Columbia Circuit within 60 Days of 
toda}"s publication .or these rules. Under 
section J07(b)(Z) of the Clean Air Act. 
the requirements that are the subject or 
tuday'S nolice mily not be challenged 
later in civil or criminal proceedings 
urought by EPA 10 enrorce these 

quircllIenls. 

ADDRESSES: Dac}(ground i:rformalioll 
document. TIle background inrormation 
document (DID) for :he promulgated 
revisions may be obtained rrom the U.S. 
EPA Library (MD-35). Research Triangle 
Park. North Carolina. 27711. telephone 
no. (919) 541-2777. Please rerer to 
"Dilckground Information for 
Promulgated Asbestos NESHAP 
Revisions." (Publication No. EPA 450/3-
90/017). The BID contains R summary of 
all the public comments made on the 
proposl!d revisions and the 
Administriitc.r·s responses to the 
comments. 

Dockets. Docket No. A-88-28 contains 
supporting information used in 
ucveloping the final rl'visions to the 
asbestos NESHAP and is available for 
public inspection and copying between 
il:30 a.m. and 3:30 p.m .• Monday through 
Friday. at EPA's Air Docket (LE-131). 
Room M-1500. 1st Fluor. Waterside 
Mall. 401 M Street. SW .• Washington. 
DC Z0400. A reasonable fcc may be 
charged for copying .. 

FOR FURTHER INFORMATION CONTACT: 
For further information and official 
interpretations of applicability. 
compliance requirements. and reporting 
aspects of the promulgated revisions, 
contact the appropriate Regional, State 
or local office contact as listed in 40 
CFR 61.04. For further information on 
the background of the regulatory 
decisions in the promulated r!!visions, 
contact Mr. Sims Roy. Standards 
Development Branch. Emission 
Standards Division (MD-13). U.S.' 
Environmental Protection Agency. 
Research Triangle Park. North Carolina 
27711. telephone no. (919) 541-5263. For 
further infonnation on the technical 
aspects of the promulgated revisions. 
contact Mr. Ronald Myers. Industrial 
Studies Branch. U.S. Environmental 
Protection Agency. Research Triangle 
Pilrk. North Carolina 27711. telephone 
no. (919) 541-5407. 

SUPPLEMENTARY tNFORMATtON: 

I. The Standards 

The promulgated revisions implement 
section 112 or the Clean Air Act (CAA) 
and are based on the Administrator's 
delennination 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 
hazilrdous air pollutant (see 36 FR 3031 
(March 31. 1971)). The revisions 
promulgated today amend the asbestos 
NESHAP to enhance enforcement and 
promote compliance with the current 
slandard without altering the sllingency 
or existing controls. 

Mil/ins. Munufllc/llring and Fubri.:aling 

The revisions to the standards require 
asbestos milling. manufacturing and 
fabricating sources to conduct daily 
monitoring for visible emissions. While 
the absl!nce of visible emissions docs 
not mean there are no asbestos fibers 
being emitted. the presence of visible 
emissions does indicate a serious 
control device malfunction. Because 
visible emissions monitoring is intended 
primarily to detect serious control 
device malfunctions. weekly inspections 
of air cleaning devices are also required. 
In addition. 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 provide for easy inllpection of the 
bags. 

Demalition and Renovatioll 

The revisions require the owner or 
operator of a demolition or renovation 
activity to provide additional 
information in notifications. and to 
renotify EPA if the start date of a 
deniolition or renovation changes ftom 
that given in the original notification. 
Another revision requires owners or 
operators to give a 10-day notice for 
renovations. A person trained in the 
provisions of this rule and the means of 
complying with them is required to be 
on site when asbestos-containing 
material (ACM) is stripped. removed or 
disturbed. When wetting is suspended 
due to freezing temperatures. owners or 
operators are required to measure air 
temperature in the work area three 
times during the workday and keep 
dltily temperature records for at least 2 
years. The revisions also clarify EPA's 
position regarding the handling and 
treatment or nonfriable asbestos 
materials such as resilient fioor 
covering. including vinyl asbestos fioor 
tile. and roofing material. 

Wasle Disposal 

The revisions require vehicles used to . 
transport asbestos-containing waste 
material to be marked with the sign 
prescribed by the Occupational Safety 
and Health Adminislration during 
loading and unloading to warn people of 
the presence of asbestos. For all 
asbestos-containing waste material 
transported orr,ile. the revisions require 
that a waste shipment record (WSR) be 
provided to the waste site owner or 
operator at the time that the wuste Is 
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ddiyercd III thp. wll:sle disposnl sile. If e 
CllPY of the WSR signed by the Haste 
~itt! owner or "peril to. i:l not receiyeu 
.ithin 35 duys of the date the waste Wl!S 

'I:r.eptr.d by the initial trllnspont!r. the 
revt't iuns dire!:t the waste generutor to 
contact the transporter unu/or disposal 
sit;! owner or operutor to determine the 
:lt~tus of the "lUSh! shipment. The 
revisions furthl!r direct the wil9te 
RI:nerlitor to /lubmit an exception report 
to EPA if;) r.i!-!ni!d cl'py of the WSR is 
nllt received within 45 day:! uf the dilte 
the waste wns occcpter! by the initial 
trunsporter. Labds ure required on 
c(lntainer!t of D!tbestos-r.ontaining waste 
tlI;e!I!riill from manufa!:turing. 
f<shrk~!!ng. demolition and renovation 
activities indicuting thl! nume of the 
waste generator and the location where 
the waste was generated. 

J:wclive Waste Disposal Sites 

The revisions require the owner or 
opr.rator of an inactive waste disposal 
site for a milling. manufacturing or 
fabricating operation to notify the 
AdminJstrator in writing prior to 
excavating or otherwise disturbiog 
Ilsbestos-containing waste material that 
hlis been deposited at the disposal site 
and to record on the deed to the 
property a notation that will inform 
future purchasers of the property that it 
h:l!I been used for the disposal of 

sbestos-containing waste material ilnd 
Hit the survey plot lind record of the 

" ocation and quantity of such waste 
m.l!erialltre on file with the 
Administrator. 

Ac;tive Waste Di:;posal Sites 
The revisions require the owner or 

operator of an active waste dill'posal site 
to ma;ntain WSRs Bnd repon in writing 
tbe receipt of a significant amount of 
ii~properly enclosed or uncovered waRte 
tn EPA by the following wurldng dny. 
The cwnl!r or operator of an active 
wHste disposal sile is rl'quired by the 
revilliolns proOlulgatl'd today to send a 
signed copy of the WSR bock to the 
waste g(!nerator no more than 30 days 
after receipt of the wastl!. to allempt to 
rl'concile any discrepancy between the 
qUdntity given on the WSR and the 
quantity actuiilly received and. failing to 
un so within 15 duys ofter receiving the 
waste. to report the discrepancy and 
nny uttempts to reconcile it to the 
Administrator. The revisions 
promulgllted today 01110 require the 
owner or operator oJ an active disposal 
!li:e to muintllin records of the locution. 
depth Dnd urea. und voluml! of asbestos, 
containing wDste material within the 
dis;msal s ite on a map or dinHrStD of the 
rJispo:ldl ureu . Upon closure. tho: owner 

I' olll~rator IIlU9t COOl ply with all the 

rules promulgnted for inlictiy t! WIH.te 
disposal site!!. A revi.sion requires tho 
owner or operator of ur. act iVe! WIS!!te 
di,posal site to notify the Administru tor 
in writ ing prior to excavating Ilr 
0lh~rwige disturbing ssbeiltos
containing wallte moteri81 thllt MS been 
lle'posited at the disposul site and 
cuyered. 

A ... I1t.':.tos Com'crsion Processcs 

A section i.s promulgated to clarify 
that operations that convert ssbestos
('.untaining waste moterial into 
roonasbestos (asbe/lto,-free) material are 
covered by the NESHAP. The provisions 
promulgated require the owner or 
operlltor of such an operation to obtain 
prior written approval of the 
Administrator to construct the facility, 
and conduct a start-up perfonnance test 
using specified analytical methods and 
procedures. Requirement. for 
continuous monitoring during and after 
the initial 90 days of operation, 
e'llissions control. maintenance of 
records of test results' on site. and 
reports to the Administrator ore also 
promulgated today. 

II. Environmental, Energy and EcODOmiC 
Impacts . 

The environmental. energy. and 
economic impacts of the revisions for 
demolition and renovation. induding 
waste disposal. were eBtimated fr.om 
two baselines. One is full compliance 
with the NF.sHAP. and the other Is 
current usc of engineering controls and 
work practices. F.nforcement experience 
indicates that mltny asbestos removal 
operation.s related to demolition and the 
subsequent wBlite disposal operations 
ure performed out of complilUlce with 
the NESHAP. The lack of cOID;>lianca 
with the NESHAP removal provisions 
leads h) the improper dispOSAl of some 
waste. especiaUy demolition waste. with 
the result that emissions from the 
di:lposal of demolition wllste greatly 
exceed other emissions. including 
process emissions from milling. 
manufacturing. and fabricating. Liability 
Dnd other corusiderations generally leud 
the ownertl of buildings being renovated 
to follow or even exceed the 
requirements of the NESHAP. Thus. the 
uppropriate baseline for demolition is 
current use of work practice" rather 
than full compliance. At asbestos 
milling. manufacturing. and fllbricllting 
racilities. the required air pollution 
control devices ure generally in place. 
Thus. for milling. mllnufocturin/-:. and 
rnbricating. full compliance with the 
I\:ESHAP. including the woste rlisposul 
require men til . ill BS!lumed for the 
b;l~dine . 

Few emi:lllilln Dlca,uremcnt data exj( 
fur R!lhcSIOS lIource •. ThUs. emili8ion. 
w.!re etltimated U4ing enKinettrlng 
methods !lod assumptions. which 
resulted in subsbntial uncertainty. A 
detailed description of the approaches 
used to estimate emlssions i.s foUD<! in 
"Asbestos Emis:sion Estimates for 
Milling. Manufacturing, Pltbrir.atlng. 
Demolition. Renovation. and Waste 
Disposal." which Is contained in Docket 
A-U8-28. Estimated process emissions 
under the current NESHAP at full 
compliance for milling. manufocturing. 
snd fabricating arc approx.imately 1.400 
kg/YT. Dased on current proctices. 
estimated emissions from the removal 
activities associated with demolition 
and renovation are Ilpproximlltely 1,300 
kg/yr and estimated waate disposal 
emissions from allsourccs are 227.000 
kg/yr. If demolition and reDovation were 
in full compliance. estimated emi.uiona 
from asbestos removal activities 
associated with demolition and 
renovation would be'about 100 kg/yr. . 
Estimated emissions from waste . 
disposal. Ilssuming fuU compliance lI.ith 
the NESHAP by all sources, would be 
about 600 kg/yr. 

The costs of the revisions arc 
expec:ed to be smaU relative to normal 
operating co.ts for these indu.triea. Tha 
revisions are intended to promote 
compliance and enhance enforceability_ 
Small additional cost. are aaaociated 
with the recordkeeping and reporting 
requirements of the revisions. Economic 
impacts of the promulg~ted alternatives 
are expt!cted to be miDimal Adverse 
imPUt:ts of the proml:lgllted revisions on 
wllter. noise, and energy were 
considered. Due to the nature of the 
revisions. no significant adve-ria~:impac.ts. 
on watr.r. noise. or energy are 
anticipated. 

III. Public Pnrtidpation 

The revisions were proposed and 
pub!i~lacd in the Federal Regi.ler on 
January 10. 1989(54 FR 912). The 
preDmble to the propo/led standards 
rl!visions noted the aVDililbility in the 
docket of the supporting infom18tion 
used in dcvl:loping the proposed 
revisions. Public co~ots were 
solicited at the time of proposal. 

To provide Interested pel'3ons the 
opportunity for oral presentation of 
da:a. viewtl. or arguments concerning 
the proposed revisions. a public hearing 
wus held Oil February 6. 1989. at 
Research Triangle Purk. North Carolina. 
The heurinH wus open to the public. and 
e pl!rsons prest!nted comments. 

The public coaunent period specified 
in the Foderal R~i8tur notice WIlS from 
Janu.ury 10. 1!lll9 to Murch 7. 1!la9. One 
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IllIndn-tJ cOlllment ICONS were rI!cl'i'-l'n 
in rt~sponsr ;0 .hl! Fedorlll Regis'er 
prnpilsal. The commen.s ha\'e been 
r.arefully cnnsidered Clnd, where 
11t~.crmined to be appropriale II:,' the 
Ac\ministr"tor, r.hanges ha\'e b~en made 
to .he propo~ed revisions, 

IV, Si~nifkan' Cummunts and Chnngcli 
lu Ihe Prupolied Revi:liona 

Comllwllts lin the proposed revision" 
WI~rc rI~ccivl!d frum industry, trade 
assur.iiltions and reguliltory agencies, A 
,.h!tailed di:lclIssion of these comments 
tlnd rl!sponses Clm be found in the 
pmmulgfltion DID, which is referred to in 
the AUDRF.SSES st!ction of this 
preamble. The comments and re!'ponses 
summarized in the BfD serve as Ihe 
basis for the r.hanHes that have been 
madr. to the revisions bl!tween proposal 
and promul~iHion, The major comments 
.. nd responses are summarized in this 
preamble. Most of .he comment letters 
contained mult iple comments, 
Significant comments ha,,'e been divided 
into the folluwing areas: demolition and 
renovation. Hnd ~'aste disposal. 

DCIIIIJIiI iOIl alld RCI/Ol'o/ion 

Nonfriablc ACM 

Comme:ll: Several commenters argued 
thilt Ihe rule should be modified to 
clarify Ihat certain products 'are 
nonfri .. hle and. therefore. not regulated. 
Asbestos cemr.nl (A/C) products. 
including transil!: and exterior shingles. 
should be indudl!d among nonfriahle 
products according to commenters IV-
0-49. IV-D-i':!. find IV-D-93. Asbesto!'
containin!! flooring products, such as tile 
lind she!:t vinyl flooring. were 
considered by several commcnters (lV
D-lS.IV-D-4?'.IV-D-48.IV-O-SS.IV
U-tH, nIllIIV-D-9S) to al\'\-ays be 
nllnrrialJl~ and (:xempt (rom the rule. 
with the eX':"ption of flooring that wus 
b"I1I~ :I.mdt'd (IV-D-47. IV-0-48). 
:\r:.lIhcr t:OOlmenter. IV-D-48. in 
r.·f, r,'nc,· til alibt'SlllS roofing products, 
ar~ut!d .ha. there is no bilsis in the 
wcurd for s;!ying thilt severely 
w<!lJ .herl'd a~ph . .ttic materiill could 
uecolllc brill!L'. Commcnters IV-0-21. 
IV-D-:n. IV -D-4l1, IV-D-49, and IV-O
~:I rccomm,-II.1ed thilt the rule be 
clarified to ex~mpt all nonfriable 
materials al< the rule is currently 
und(:rsll' od_ Commenter t\'-0-93 argued 
thilt in present day ACM, .hl! asbestos 
fdH'rs nrt! lllcked in cem,'nt ur 
bituminou:I IIr re ~i{lllu!J binders nnd .hnt 
the materials clln he rt'nHI\'ed ilnd 
d isJlosed of without IIny si):n ifir.ant 
n'lC!asc to the env ironmcnt. 

Ilt'spolIsc: In 1973 when tilt' ilshcs.os 
l\!EStIAP rule:s were fir!'!t promul)l:l.cd 
or th!! denll,li.ion of buildiOlgS_ EPA-s 

illlt'n.inn W;tS '0 dis.in~:lI i~h be'wl'en 
nw't!riltl:l .hlt' wuuld readily rcle<lse 
IIsbesto:l fibers when damaged or 
disturbed and those materials that were 
unlikely to result in the release of 
significant amounts of asbestos fibers, 
To IIccomplish this. EPA labeled Dli 

" rriilble" Ihotlc moterilils thllt WI!re 
likdy tu rC:l/tily relellse fillers. friltble 
material:l. when dry, could eallily be 
crumbled. pulverized. or reduced to 
powder using hand pressure. The term 
"reduced to powder" is readily 
understood ttl meltn that the aHected 
materi .. l is changed to a dust or powder 
thilt can become airborne. "Pulverized" 
indicates that the resulting material will 
include dust as well as a large number 
of small pieces of the original material. 
The term "crumbled" indicates that the 
affecled 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 
1I0me types of materials that can be 
crumbled without producing dust. It is 
also understood that crumbling refers to 
an action that occurs essentially in one 
effort and not to repeated attempts to 
crumble the material. For example, floor 
tile in good condition can be broken by 
hand into a few large pieces. but it is not 
easily broken in one effort into many 
small pieces. On the other hand. floor 
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!.tances. nonfriable materials that 
were subjected to intense forces . such 
as the intense mechanical forces 
encountered during demolition. could be 
crumbled. pulverized. or reduced to 
po\,'der_ In Ihese inslances. certain 
maleriills which had been considered 
nonfriable "ppt!ared capable of 
releasing stgnlficant amounts of 
asbestos fibers to the atmosphere. 
Examples of practices that were 
observed by EPA to reduce otherwise 
nonfriable asbestos material to dust 
capable of becoming airborne included 
the breaking of nonfrillble insulation 
from steel beams by repeatedly running 
('vcr the beams with a crawler tractor. 
In view of the damage done to these 
otherwise nonfriable materials and the 
resulting increased poten.ial for fiber 
rdeRse. these and other similar 
practi.ces involving nonfriable ashestos 
material wer!! considered '0 render 
1l11llfriahle ACM in.o dust cllpublc of 
h.!r.uminR airborne_ 

As n result. EPA issul'd a policy 
de.ermination in 1905 rcg :.t rding the 
removal of nonfriable asbes.os matcriul 
lit;I' was consis.en. wi.h EPA'!! in'ent to 

c istinRuish between materialthllt couid 
rct.~ lh'· ~i':l\incllnt Ilnlllunill of Utl"C,,"1t1 

fibers during demolition Bnd renovation 
operations and those that would not. 
This policy determination stated in 
essence that any ACM. whether 
originally friuhl!! or nonfriable thut 
becomr. (or lire likely to become) 
crcmlJt.!d. pulverIzed. or reducl!d tu 
powder are covered by the NESHAP. 
Specifically. the determination stated 
Ihat 
• • • e\'ell though .he reguta.iuns oddrp.li9 
only mal~rilll'h ... ie presently friable. i. dop.s 
n.).limil i.setf.o mll'eriat.hllt i» friable 1I •• he 
.ime of nOlificalion. Ra.her. if II' any point 
durinR .hi! renova. ion or demolition. 
addillonlll friable ubes'ol ma'eriat 
ie ••• crea.ed from nonfriable forms. then 
.hie addi.ional friable ma.erial becomes 
subject '0 .he regulations from the time of 
crea.ion· •• 

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 dctllrmination 
was that it apply narrowly to specific 
instances where otherwise nonfritlble 
materials would be damaged during 
demtllition or renovation to the extent 
tha I significant amounts of asbestos 
fibers would be released to the 
atmosphere. A statement in the 
df!termination to the effect that some 
nonfriuble materials may remain 
nonfriable throughout demolition and 
rr.novation is evidence that this 
determination was int~nded to be 
narrowly interpreted and not used to 
require removal of all nonfriable 
materials, For example. materials such 
as resilient floor covering. a:lphalt 
roofing products. packings. and gaskets 
would rarely. if e\'er, need to be 
removl:d bec!!use. even when broken or 
damalled. they would not release 
significant umounls of a~bcst09 flhr.rll . 
But. jus. aH i. is impurtant 10 reclJ$jl1izl: 
Ihat some nonfriable materials do not 
have 10 be removed prior to demolition. 
it is also important to recognize thai 
some nonfriable materi!!ls should be 
removed prior to demol ition if. as a 
result of the forces of demolilion. 
nonfriable material is likely to become ' 
crumbled. pulverized. or otherwise 
reduced '0 powder. For example. the 
A/C siding on a building that is to be 
demolished using 0 wrecking hRII is ver}' 
likely lu be crumbled or pulverized with 
increuscd potential for the release of 
sign ificRn. levels of asbestos fibers _ 
Such m:!.erial in this instil nee should be 
removed prior to dt!mul ition_ 

Since .his policy de.ermination was 
mode_ there hus been some confusion ill 
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il~ appl. t; ill iun. Ali a rcsult. (0111:<1clor:l 
u!)eratilll{ ill r!wre than one eniorcem.:nl 
jurisJicl;un !lij\ie I:ncnull!o!rcu dirrercnl 
interpretutioll:l f.lr I>imil.l: J.!molitiun 
operati.:>ns. For ex .. mple. th.!(C havc 
L.!en lnstan:es in which contractors are 
re~uirod. pri/)r to demuli:i(,!1. to rca\O,,~ 
n'lor tile in on~ enforcement jurisdiction 
Lut not in another. Contractors and/or 
building ownera and operators are 
unsure os to whAt materi;J.ls must be 
remo\'cd and whut materials can be l"ft 
in place and ure often hesitant to 
proceed withcut 0 ruling from EPA. 
which can involve significant di!l"ys. 

As a conscljuclice. EPA received 8 

n!Jmber of requests from Stute and 
rC)lionul enforc:ement ugencit!S to clarify 
what is rettuired under the NESHAP in 
dCliling with nonf:iable materillill sinc~ 
the 19U5 policy Jekrminution was 
illSued. In respoll:.t! to these rel;uest3. a 
claritcation of the nonfriaLle issue was 
incluJed in the revisions proposed on 
January Ill. 1989. Theile revisions were 
in!endcd to cla:ify the int.:!nt of the 
origir.al rolle. Basil-ally. EPA stu ted in 
the J:IJlUllry 10. 1989. FcderaJ RcgisttU 
notice thut certdin nonfriable materials. 
such as Oour lile. roofing products. and 
pnckin83 and gaskets \lut ore in good 
condition. can be left in building:! being 
demolished because fiber reh~<lse from 
these materials. even if the matenals arc 
darn:lged. is relatively small comparecl 
to the fiber release from fnable 

)\matenals. Oth~r nonfriable producU 
9 such liS A/C products have tI greater 

potential to rdease asbcstos fibers 
when heavily damaged and may have to 
be rernovd prior to demolition. 

In rc:;ponse to the revisions propot>ed 
on Januury 10. 1989. numerous 
commen:1I were submilled to'EPA. Many 
of the comnlenters a.gued that EPA was 
attempting to regulate nonfriable 
materials. which were explicitly 
exemptt!d in previous asbestos NESHAP 
rulemakings. Many comments stated 
th.1t t!le proposed re\'isiona did oot help 
to cl.arify F.Pl\·e posi:i.>n on nOnfrillble 
material and may h .. ve Indde mullel8 
more confusing. 

In responding to the comments. II 
litp.rature survey W.:J& conductt!d to 
dt!lermine if it was pos:jiblt! to quantify 
the fiber release potential c:f nonCriable 
nlilterinls when they are damagt:d 
during dcmolition. AU of tJl~ available 
datil on fiber relt!ase from noor tile. 
roofing products. gaskets. poclUngs. d.nd 
A/C products was reviewed. In some 
instances. the fiber-release dato were 
measured during BClUal removl.1 
uperations. whilt! other dutu were from 
simulated removul uChvilies in 
l.,borutory IIcllingti. For the mutcriultl 
~vaIUII"'d. Ih;! pott'lIlial f.1T fiucr release 

iJ;Jpearcu minimal and suL~lilntiiJlly 
I" .... !!r than for friable matcri .. !:s. These 
findings. while unccrtuin. 8upport EPA's 
originul arguIHcnt thitt there iM II busill 
for malUng it distinction tJl~twcen 
matcrials that readily releHde fibera er.d 
those that do nol. 

All II result of the comment:! rt!Ceived 
Gn thi, iS6\JC and the uJditi\JT\al 
informatioo 8l1thi!red i."l I'Cl5ponse to 
r.omments. EPA hall been able to 
compile a list of Donfriuble AC.\i th~t. 
unJl"r norm .. l conditions. do not ha\'e ttl 
be rl!.m>ved prior to demolition 
operations. Tht!se ACM arc nat 
expected to relell!'\(! slgniJicant amount:! 
of asb('stus fib!lnl to the outside air 
during dtlmolition and. cCD"istcnt with 
the intc!ct of ~hi! I!xisting standa:-us. are 
not being tf~gul~teJ. A dc!Ci:iition of 
"category I nonfriable ACM" is added (0 

t~e final ru!~. which liltts resilient floor 
coverlng. roofing products. gaskets, and 
packings. However. if these materials 
lire In pllor condition and arc friable or 
they are subjecled to sandiQlJ, grindL'lg. 
CUlling. or abrading. they ar~ to be 
treated ail fr:able asbestos material 
Category 1 nonfriable AQ..f tha! is in 
poor condition. but is not friable and 
will nol be subjected to sanding. 
grinding. CUlling. or abrading. is not 
subject to the NESHAP. "In poor 
condition" bus been defined to mean 
that the hin.:!ing of the material islosir.g 
its lntegrity as indicated by peeling. 
cracking. or crumbling of the m'ateriul. 
Other nonfriable materials are kleDtified 
as Category II nonfriable Ao.f and have 
to be evaluated on a cllse·by-case basis. 
Cate~orj n matenals that become 
crumbled. pulverized. or reduced to 
powder during rtlmoval or durin~ 
demolition are covert~d by the NF.SHAP. 

DiOkeD ACM 

UJmment: Commentenl 1V-D-47. IV
D-a9. IV-0-93. and 1V-D--95 explained 
that use of the term "broken" to 
describe materials that are subject to 
the rule is inconsistent with the current 
NESHAP and expands coveruge of the 
NESllAP. Theae commenters IItated that 
OIt!rely breaking nonfriable material 
coes oot equate to fiber release. One 
commentt!r. IV-D-89. noted thut 
noncompliance lJlay increase where 
noomable material is broken during 
demolition or renovation. but is not 
controUed or reported according to the 
NESHAP. 

Response: After conaiderins this issue. 
EPA agrees with commeDtera that 
retaining the word "broken" could be 
interpreted 1&8 subllilmtially Incre8lling 
the IlCOpe of the 8tondard ~Od. therefore. 
has n.-rnoved it from the definition. Most 
nonfrioblt: matcrlltla c.on bo broken 
without reJeJ.l8i~ aignific-ant quantlt~. 

of Ulrbonlc o!lbcstoa (iber:!. It is only 
wh<!n Ih.: matr:r. .. 1 is extenwh'dy 
daJDlIgeu. i.e .• crumbl~. pulverized. or 
rr-uuc.:J to powder. thllt ttH! potentilll fo; 
lIignlficant fiber releHsr. 18 greatly 
ir:crr.a~d. Also, in the definitions of 
"II~bes!oa'l:ontaining wute moterilll." 
"friBble osbestos materilll." and 
elsewhere. the word "broken" is 
deleted. The EPA Is planning to I,sue 
addition .. l information tn the future on 
this and other fllipects of the NEStiAP to 
help enforcement official:! and the 
regulated community interpret Bnci 
apply the NESHAP provil\ions. 

Inspections 

Commenl. Three commenterll argued 
thRt EPA should includl'! mandutory 
asbestos surveys in the rule. Commcotcr 
IV-D-4 :ltttte.lthal EPA should require 
surveys for all buildings prior to lind 
scpilrnte from any demolition or 
renovation activity. COnlOlenter IV-D-c 
s1.;ted thatlJUch building surveys could 
i:.ecome part of a public record. makin,g 
the absence of a survey a violation. 
Commenter 1V-D--4 noted thaI. if the 
survcy indicated thnt a structure was 
asbestos free. aU notificotion and 
enforcement costs would be eliminated. 
Also. commenter 1V-0-4 explain,.d that 
a demolition without proper notification 
could be eosily elOt.Hblished later. 

Commenters 1V-0-57 and IV-D-84 
stated that EPA's rcquircroentto survey 
buildings prior to demolition and 
re.lovation is iruplicit lind should be 
made explicit and rcquire that surveys 
be performed by an accreditt!d asbC::ltoa 
inspector. Comment\!( IV-0-57 al&O 
noted Lb,,, OSHA requircs a building 
survey by a competent person ancl 
stilted that EPA should similarly require 
a site-specific survey before demolition. 
with detllils on how the building will be 
demolillhed and how tile uuestoa will 
be controlled. 

Response: The EPA currently requireB 
that a facility be inspec~d for asbestos 
prior tu demoiitioo or renovation. All a 
result of the wrve')'. infomwtion on the 
asbeslos material present. the nature of 
the demolition or renovation. and 
measures that will be taken to control 
emissions of asbestos must be reported 
to EPA. Commenter. rv-O-s7 and IV
D-64 lire correct in sayiQg that it is an 
implicit r~nireme'llt and thut it i8 not 
stated explicitly In the rule. The final 
rule expl'C1lsly requin.'8 a r,lcility lIurvey 
fur asbc.tos prior to del11Qlition or 
renovation. Although previ,)ullly 
implied. thill revision clarir~:s EPA's 
position on tho requlremt>nt to perf<mn 
building survey •. 

Thl! EPA BI"o contlidercd the 
lIulll{l'stinn to rI.'"fluire thotllu,...,eys bl'" 
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1. ~ir cleaning cevice designat ion or numoer 

2. Date of inspection 

3. 'lim!? 01 inC;D~ctlon 

4. Is air cleaning device operatlng 
properly (yes/no) 

5. Tears, hales, or abrasions 
in fabric filter (yes/no) 

6. Dust on cl~an side of fabric filters 
(yesino) 

7. Other signs of malfunctions or 
potential w.alfunctions (yes/no) 

8. Describe other malfunctions or signs of potential malfunctions. 

9. Describe correctlve action(s) taken. 

10. Date and time corrective 
actlon taken 

11. Inspected by" 

(Print/Type Name) 

(Print/Type Name) 

(Title) 

( Tit 1 e) . . 

(Signature) 

(Signature) 

Figure 2. Air Cleanin~ Device Inspection Checklist 
BILUHQ coO£ asao-so-c 

(Date) 

(Date) 
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Ii. S, ~ cli()n li1 .1-13 is rcvised to rcud as 
follows: 

~ 61.143 Standard for roadways. 

, No pl~rson may construct or maintain 
a ro;:dway wilh Clsbt:stos tililings or 
IIsbr.stos-colltaining waste material on 
that road wily. unless. for asbestos 
tailin!!s. 

(il) /I is a temporary roadway on an 
area of asbestos ore deposits (asbestos 
mirw): or 

(L) It is a lI!mpOrilry roadway at an 
active asLI·~t(Js mill site ilnd is 
enc:ap5ulllted with a resinous or 
bituminous binder. The encapsulated 
roud surface /IIust be maint.,ilwd at a 
minimum frequency of one per year to 
prl'\"\'nt dust emissions: or 

1':111 i:I eOl:aJlsulat~d in asphalt 
c:urll:rete mectinll the specifications 
I::llltained in section 401 of Standard 
Spedfic;llions for Construction of Roads 
llOd Dridgt!s on rederal Highway 
Prrljl!,:ts. FP-85. 19115. or their equivalent. 

7. In § 61.144. paragrilph (a)(9) and 
parilgnlphs (L) (1) and (2) are re\·ised. 
ilnd paragruphs (b)(3) through (b)(a) are 
ilddcd to read liS follows: 

§ 61.144 Standards for manufacturing. 
(a)· • • 
(9) The manufacture of chlorine 

utilizing asbestos diaphragm technology_ 

(h)· •• 
It) Discharge no \'isiLle emissions to 

Ie outside air from these operations or 
from any building or structure in whi(:h 
they Hre conducted or from any other 
fURitive sources: or 

(2) Use th.! methods specified by 
§ 61 .152 to clean emissions from these 
operations containing particuljite 
asLcstos material before they escape to. 
Ilr ilre vented to. the outside lIir. 

(3) Monitor each poltm!ial source of 
asbestos emissions from any part of the 
milnufacturing facility. including air 
c:lenning dp.\·icr.s. prucess equipment. 
lind huiltlin!l5 housin/! materiill 
1'f1l(:c!ssing and handling equipment. at 
I""st once I! ilch day during dllylight 
hours for visiLle emissions to the 
outside uir during periods of operation. 
Thl! monitoring shall be visual 
oitservation of at least 15 seconds 
durll tion per source of emissions. 

(4) Inspect each liir cleaning device at 
least onc~ each week for pro;>er 
opcrut ion and for changes thut signal 
the potential for mHlfunctions. including. 
tlJ the maximum extent possible wilhout 
dislOillllling olher Ihim openin/! the 
device. the presence of tears. holes. and 
abrasions in filter ha!!~ und for dust 
IIeposild Oil Ihe dean si,te of bugs. For 
/lir dCllllillH devices thul cannot be 
~spect£'d on u weekly busis iJccording 

to this paragraph. subm.1 to the 
Administrator. oml revise as necl!sslIry. 
a written maintenance plan to include. 
ilt a minimum. the following: 

Ii) M;;intenance schedule. 
(ii) Recordkeeping plan. 
(5) Maintain records of the results or 

visible emission monitoring lind air 
cleaning device inspections using a 
formttt similar to that shown in Figures 1 
and 2 and include the following. 

(i) Date and time of each inspection. 
Iii) Presence or IIbsencc of visible 

emissions. 
liii) Condition of fabric filters. 

inc.luding pro!sence of any tearll. holes 
and abrasions. 

(iv) Presence of dust deposits on clelln 
side of fabric filters . 

(v) Drief description of corrective 
actions taken. including date and time. 

(vi) Daily hours of eperation for each 
lIir cleaning device. 

(6) Furnish upon request. and make 
available at the affected facility during 
normal bUI:iness hours for inspection by 
the Administrator. all·records required 
under this section. . 

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

(8) Submit quarterly a copy of the 
visible emission monitoring records to 
the Administrator if visible emissions 
occurred during the report period. 
Quarterly reports shall be postmarked 
by the 30th day following the end of the 
calendar quarter. 

8. Sections 61.146 and 61.147 are 
removed. and § 61.145 is revised to read 
as follows:. 

§ 61.145 Standard for demolition and 
renovatton. 

(a) Applicability. To determine which 
requirements of paragraphs (a). (b). and 
(c) of this section apply to the owner or 
operator of a demolition or renovation 
activity and prior to the commencement 
of the demolition or renovation. 
thoroughly inspect the affected facility 
or part of the facility where the 
demolition or renovation operation will 
occur for the presence of 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 parogrliph (0)(3) of this 
seclion. if the combined ilmount of 
RACM is 

Ii) At leliat 80 linear meters (280 lineor 
feet) on pipes or at least 15 square 

meters (lGO squllre feet) on olher facility 
components. or 

Iii) At leKst 1 cubic meter (35 cubic 
feet) off facility components where the 
length or area could not be measured 
previously. 

(2) In 8 facility being demolished. only 
the notification requirements of 
paragraphs (b)(l). (2). (3)(i) and (iv). and 
(4)(i) through (vii) lind (4)(ix) and (xvi) 01 
this section apply. if the combined 
IImonnt of RACM is 

(i) Less thun tIO linear mr.lers (200 
linear feel) on pipes less than 15 square 
meters (100 squllre feet) on other fllcility 
components. and 

(ii) Less than one cubic meter (35 
cuLic fect) off fllcility components 
where the length or IIrea could not be 
measured previously or there is no 
asbestos. 

(3) If the facility is Leing demolished 
under an order of a State or local 
government agency. issued because the 
facility is structurally unsound and in 
danger of imminent collapse. only the 
requirements of paragraphs (bl(ll. (b)(!). 
(b)(3)(iii). (b)(4) (except (b)(4)(\'iii)). 
(b)(5). and (c)(4) through (c)(9) of this 
section apply. 

(4) In a facility being renovated. 
including any individual nonscheduled 
renovation operation. all the 
requirements of paragraphs (b) and (c) 
of this section apply if the combined 
amount of RACM to be 8tripped. 
removed. dislodged. cut. drilled. or 
llimilarly disturbed Is 

(i) At least 80 linear meters (:!60 linear 
feet) on pipes or at least 15 square 
meters (160 square feet) on other facility 
components. or 

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

(iii) To determine whether paragraph 
(a)(4) of this section applies to planned 
renovation operations involving 
indi1;idulll nonscheduled operations. 
predict the combined additive amount of 
RACM to be removed or stripped during 
a calendar yellr of January 1 through 
December 31. 

(iv) To determine whether paragraph 
(3)(01) of this section applies to 
emergency renovation operations. 
estimate the combined amount of RACM 
to be remo"'ed or stripped a8 a result of 
the sudden. unexpected event that 
necessitated the renovation. 

(5) Owners or operators of demolition 
and renovation operations are exempt 
from the requirements of § § 61.05(u). 
61.07. and 61.09. 

(b) Nollfication requirements. Each 
owner or operator of a demol ilion or 
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fcnovo:,on ;odiv;ry 10 which this ~ccl;un 
npplll!s sh.,I! ; 

(1) Provide Ihe Admini:llralor wilh 
written nOlice (,f intenlion to demolh:h 
or renovalt.'. Odivcry of th~ IIot:ce by 
u.s. Postal S~rvicc. commt!n:ial delivery 
s~rvice, or hand d"lI.ery i~ uccejitaLle. 

(2) Updatl! notict!. a:l OI:G~!I'''ry. 
includin/! wher. the amount of asLestud 
uffccted chan&es by atleilit 20 percent. 

(3) Postmdrk or Jcli-.:er the notice .. HI 

fvl!ows: 
Ii) At I, ~ast 10 worl..illg da}'~ hefore 

ndDcstos stlipping ur rl:mov;.l work or 
any othi!r activilY Lc:'Jins (such as s ite 
prepuration that w.iul.1 bre<iK up. 
disloJKe or similarly disturb ltsiJestos 
Illd!eriul). ,f the olJeo"util)n ill dellcribed in 
paragruphll (a) (1) UftJ (4) (~cept 
(a}(4)(iii) and (a)(4I1iv)J oC this section. If 
the oIJcration is us described in 
paragruph (aH2) of this section. 
notification is reljuired 10 working days 
hefore demolition begins. 

(ii) At least 10 working days before 
t!'le end of the cal,md.u·year preceding 
the year for which notice is being given 
for reoovutions described in paragraph 
(fI)(4)(lii) of this section. 

(iii) As early as ~ossible before. but 
n.)tlater than. th~ fol\o)wing working 
ddy if th~ opcraUon ill a demolition 
ordered according to paragraph (a)(3) of 
this section or. if the operation is a 
renovation described in paragraph 
(a)(4)(iv) of thi:! section. 

(iv) For asbestos stripping or removul 
work in a demolition or renovation 
operation. described in paragraphs (a) 
(1) and (4) lexcept (a}(4)(iii) and 
(II J(4)(iv)) of this section. and for a 
demolition described in paragraph (a)(2) 
of this section. that will hciln on a date 
other than the oni! contained in the 
original notice. notice of the new start 
date must be provid~d to the 
Administrator as follows: 

IA) When the asbestos stripping or 
mmoval operation or demolition 
operation covered by thill paragraph will 
begin liner the du!e r.ontein~d in the 
notice. 

(J) Notify the Administrator of the 
new 8tar' date by telephone as 800n as 
possible bt!fllre the original start date. 
lI:ld 

(2) Provide the Administretor with a 
wrillen notice of the new start date 8S 
soon as pOBsilJle bt!fore. und no later 
thlln. the originul sturt dote. Delivery of 
Ihe updllteJ notice by the U.S. Po1Ital 
Service. clImmeJ'cial delivery service. or 
hand delivery is acceplable. 

(OJ When Ihe asbestoe stripping or 
~movul opera lion or demolition 
operulion covered by lhi' puroagreplt will 
beRln on 8 dille earlier thun the oriSinul 
1I1.lrt dille. 

,l) Provide the Administralor with a 
wrillen notice of the new slart date lit 
Il·.!lIt 10 working days before asbestoll 
",ripping or removal work begins. 

(t) For dcmolitions'oovered by 
p:.:ra~rnph (0)(2) of thill aection. provide 
the Administrator writteD notice of a 
n~w Stllrt dute at least 10 working days 
bdore commencement of demolition. 
Gclivery of updated notice by U.S. 
Pustal Service. commercial delivery 
service. or hand delivery is acceptable. 

(C) In no event shaU an operation 
c.)"ered by this paragrsph begin on it 
d.Jte other thun the d.Jh: contained in the 
written notice of the ·new start date. 

(-I)IIIc\ude the following. in the notice: 
(i) An indiclltion of whether the notice 

i~ the original or II revised notification. 
(ii) Nllme. address. and telephone 

number of both the facility owner aDd 
operator and the asbestos removal 
c,mtractor owner or operator. 

(iii) Type of operation: demolition or 
renovation. 

(iv) Oellcriptioo of the facility or 
affected part of the· facility lncluding the 
size (sqaare meters (square feet) and 
number of tloors). age. and present and 
prior use of the facility. 

(v) Procedure. including analytical 
methods. employed to detect the 
presence of RACM and Category I and 
Category II nonfriable AGM. 

(vi) Estimate of the approximate 
amount of RACM to be removed from 
the facility In tenns of length of pipe In 
linear meters (linear feet). surface area 
in squllre meter. (square feet) on other 
fucility components. or volume in cubic 
meters (cubic feet) if off the fdcility 
components. Also. estimate the 
approximate amount of Category I and 
Cate~ory 11 non friable ACM in the 
affected part of the facility iliat will not 
be removed before demolition. 

(vii) Location and street address 
(including bailding number or name and 
floor or room number. if appropriate). 
city. county. and state. or the facility 
being demolished or renovated. 

(viii) Scheduled atartlng and 
completion dotes of asbelltos removal 
work (or any other activity. such as site 
preparation that would break up. 
dislodge. or aimllarly disturb asbestoll 
materilll) in a demolition or renovation; 
planned renovation operations Involving 
individual nonscheduled operations 
sholl only Include the beginning and 
ending dilt~d of Ihe report period all 
dl!scribed In paragraph (a)(4)(iii) oC this 
sectioo. 

(ix) Scheduled starling and 
cumpletlon dalee of demolition or 
r,!novation . 

(x ) DeSCription of planned demolition 
or renovRtion work to be performed aod 
method(a) to be eOlpluyed. including 

~.!molit ion or rcnovut ;un lechniquc:l 10 

be used .lOd descriplion of urrecled 
fac.ilily ,;u01pono::nt:l. 

(xi) Dl!scription of work prllctices und 
engineerinR controls to be used to 
cnmply with the requirements of this 
subpart. Including asbestos removal and 
waste·handling emission control 
procedures. 

(xii) Name and location of the waste 
disposal ,ite where the asbestos
contain~g waste material will be: 
deposited. 

(x;i:) A certilic.ltion th.1I at leust one 
person trained as required by paragraph 
(c)(a) of thia section will supervise the 
stripping aud removal described by this 
notification. This re4uirement shall 
becom~ effective 1 year after 
promulgation of this regulation. 

(xiv) For facilities described in 
parngraph (a)(3) of this &action. the 
name. title. lind authority of the State or 
local government rt:presentative who 
hilS ordered the demolition. the date thut 
the order was i66u~d. and the date on 
which the demolition wa:. ordered to 
begin. A copy of the order Ihall be 
Gllached to the ·notification. 

(xv) Por emergency renovations 
described in paragraph (11.)(4}(1v) of thia 
section. the date aod hour tlutt the 
emergency occurred. a dOacrlption of the 
ludden. unexpected event. and an 
explanation of how the event caused an 
un8af~ condition. or would causa 
equipment dumage or an unreasonable 
fiOimciul burden. 

(xvi) Description of procedures to be 
fQl1owe~ in the event that unexpected 
RAC.'vS is found or Category n nonfriable 
ACM becomes crumbled. pulverized. or 
reduced to powder. 

(xvii) Name. IIddress. BOU telephone 
nUDlber of the wOllte transporter. 

(5) The infonnation required in 
pantgraph (b)( .. ) of this ~ction lDust be 
reported Ulling a form aimiliar to that 
shown in Figure 3. 

(c) Procedure. for asOOIo8 emi!i3ion 
control. Each owner or operator of a 
up-malition or renovRtlon uctivity to 
whom thiB J>Qrogruph applies. according 
to paragrdph (a) of this section. shall 
comply with the following procedures: 

(1) Remove aU RACM Crom a fucility 
b~ing demolished or renovated before 
Hny activity begins that would break up. 
di&lodge. or silDilarly disturb the 
materiu\ or preclud6 Itcce&a to the 
material for lIulJatequent removal. RACM 
need not be removed before Lkmolition 
if: 

(i)lt ill Clleaory I nonfrlablt! AeM 
thllt ill not In poor condition lind III not 
friable. 

(ii) It is on a facility c.omponentthat 
encased In concrete or oth .. r IIlmllnrly 
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h:H.1 11\(J ter ial and is uccquiltcly wet 
whenever exposed during demolition: or 

(iii) It was not accessible for testing 
and was. therdore. not discovered until 
aflrr demolilion began and. as a result 
of the d.:molitiun. the materiHI cannot be 
sufely remu\·cd. If not removed for 
6afl!ty reasons. the exposed RACM and 
any asbestos-contaminated debris must 
lJe treated as asbestos-containing waste 
materi .. 1 and adequately wet at all times 
until disposed of. 

(iv) They are Category II nonfriable 
ACM and the probability is low that the 
materials will become crumbled. 
pulverized. or reduced to powder during 
demolition. 

(2) When a facility componcnt that 
contains. is covcred With. or is coated 
with RACM is being taken out of the 
racility U9 a unit or in sections: 

(i) Adequately wet all RACM exposed 
during culling or disjoining operations: 
"nd 

(ii) Cllreful\y lower ellch unit or 
section to the noor und to ground level. 
not dropping. throwing. sliding. or 
otherwise damaging or disturbing the 
RACM. 

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

(i) In renovation operations. wetting is 
not requlred if: 

(A) The owner or operator has 
obtained prior written approval from the 
Administrator based on a written 
application that wetting to comply with 
this paragraph would unavoidably 
damage equip~ent or present a safety 
hazard: and 

(8) The owner or operator u'ses 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 
:;\' '''''11\ mllst I::\hibit no visible emi9sions 
I:, Ihe: oulside air or be designed and 
operated in accordance with the 
requirements in § 61.152. 

(2) A glove-hag system designed and 
operated to contiJin the particulate 
asbestos maleriiJl produced by the 
stripping of the bsoestos materials. 

(3) Leak-tight wrapping to contain all 
RACM prior to dismantlement. 

(ii) In reno\'ation operations where 
welling would result in equipment 
damage or a safety. hazard. and the 
methods allowed in parugraph (c)(3)(i) 
of this seclion ca nnot be used. another 
method mny oe used after obtaining 
wrillen uppro\'al from the Administrator 

Na. ~::-l I Tucsday. Nuvcml,Cf 2fJ. 19!IlJ I I<lli,~ ~1 ~nd HI~Rulatlons 

ollsed upon a determinalion that it i:l 
equ ivalent to welling in controlling 
emissions or to the melhods allowed in 
paragrllph (c)(3)(i) of this section. 

(iii) A copy of the Administrator's 
wrillen approval sholl be kept at the 
worksite and made available for 
inspection. 

(4) After 8 facility component covered 
with. coated with. or containing RACM 
has been taken out of the facility as 8 

unit or in sections pursuant to paragraph 
(c)(2) of this section. it shull be stripped 
or contained in leak-tight wrapping. 
except as described in paragraph (c)(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 
operations and during storage. 

(6) For all RACM. including material 
that has been removed or stripped: 

(i) Adequately wet the materi"l and 
ensure that it remains wet until 
collected and contained or treated in 
preparation for disposal in accordance 
with § 61.150: and 

(ii) Carefully lower the material to the 
ground and noor. not dropping. 
throwing. sliding. or otherwise damaging 
or disturbing the material. 

(iii) Transport the material to the 
ground via leak-tight chutl!s 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 PiJragraphs (c}(4) and 
(C)(3)(i)(D)(J) of this section nc£:d not be 
welled. 

(7) \'\'hclI Ihc temperature at the point 
of welling is below 0 'C lJ2 OF): 

(i) The owner or operator need not 
comply wilh paragraph (c)(2)(i) and the 
welting provisions of parAgraph (c)(3) of 
this section. 

(ii) The owner or operator shall 
remove facility components containing. 
coated with. or covered with RACM as 
units or in sections to the maximum 
extent possible. 

(iii) During periods when welling 
operations are suspended due to 
freezing temperatures. the owner or 
operator must record the temperature in 
the area containing the facility 
cumponeJlhl at tile \Je!{innlnl(. 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 fM at leost 2 years. . 

(8) Effective 1 year after promulgation 
of this rcgulation. no RACM shall be 

_8tripped. removed. or otherwise handled 
or disturbed at a facility regulated by 
this section unless at least one on-site 
representative, such as a foreman or 
management-level person or other 
authorized representative. trained in the 
provisions o( 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 (or removals 
including. at least. wetting. local exhaust 
ventilation. negative pressure 
enclosures, glove-bag procedures. and 
High Efficiency Particulate Air (HF.PA) 
filters: waste disposal work practices: 
reporting and recordkeeping; and 
asbestos hazards and workcr protection. 
Evidence that the required training hus 
been completed shall be posted nnd 
made a\·ail.able for Inspection by the 
Administrator at the demolition or 
renovation site. 

(9) For facilities described In 
paragraph (0)(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. 1111 RACM including 
Category 1 and Category 11 nonfriable 
ACM must be removed in accordance 
with the NESHAP beforo burn ing. 
BIUJNC COOt 6~~ 
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NOTIf"ICATION or DEHOLITIOH AND RE:NOVATION 

- -- -- - r Operator proJect • Postmark DatA Received HotificAt.LOD • 
-- -

'I. Ti'r~ (It-~ N·)TIFlCATIOH • O-orl~Lnal 1I-1I ... l.a.a C-Canccll.a ,. 
I 1 • .'M.'! 1.1 "y 1 Nf'OlUtATl ON , I.l-nc."v ... "" .... , " .. IIO".l c:un\.t.C'1.ut. .nd nlh.r 4J~' .,,,,. I 

OWNER NAME : 

I A~.;:Jt~., ... 

';,q" St.eLa. :ipi • I - .-
.:: ,"\, 0 {t . ... ·, : T.l • 

REHOVAL CONTRAC-rOR: 

J"J·Jr~~4Ii , 

,I :v: 5l-eLe. Zip' 

Cnr.t..1It"'cl hl. 

OTHER OP£AA':'OR.I 
I-- . 

A.:J .',r.S.51 

cn,.. 5LaL •• Zip' 

Contect' Tel' 

Ill. TYPe: Ot-- OPERATION C D-DemO O-ordered Demo R-Renovetlon !-~.r.Ranovet!on 

" IV. 1:; A.;Si:STOS PRESENT? , Yea/No I 

V. YACI!.I'l'Y DE:;CR.IPTION I tncl'Jde buildln9 n ....... nWDber end t loor or rOOOll nu_r I 

I 
D1dq """"" 

A.Odc el,,; • 

i Cit.y, Stetll' county. 

t 
Sn .. t.>c:t.t.1. "InI 

.... lldir.q :; 1" .. , I • ot ,loor •• Aq .. 1n y .... r .. ' 

r 
rreaen:. Use. Prlor Ua,.. 

VI. F;lOCEDURE, INCLUDING ANAL 'I'!,! CAL HE'l'HOD, IF APPROPRIATE, USED TO OeT!:CT THE PRl!:SENCE 
I OF A::'6£!i1'OS ·ftA.TER.IAL: 

VII. APFROl:!KATE AMOUNT OF Honfrhble 
AS BZS-rC.S • INCL:JOING: AAbect.oa 

tta~.c1el .. ot. Indicat.o IJnit. of 
I. Rc<J'Ji .. ~cd "'C" to 0., re.move~ II).CH TO a. 1ldIoo ..... d _aa .. C_~ aelOOol 
2. Cal e·~llr1 1 "'CH 1Iot. Reooo.4K1 To S .. 
J. C"toqory 1 : "'CH "ot R~ved lIeJDOVlld Cet I Cat II melT 

\'.pe~ I lJInl LA •• 
Surfoce! IVca Sq,t. £q ., 
'·.H H.AL'H 01: . · 0': 111 t V C"c.:npohcnt. CU'L. Cu •• 

VIII. :.iCHEOVl.EO OATES ASBESTOS Rr:HOV~ ,_1001'1'(/ St.."'_ C"",plot., 

IX. SCIIEDUU:O DATES DEHO/RE:UOV"TION ,ItH/DD/VY, St.Utl Ca.pl.t., 

· ••. )!ll i , .llion of OemolitiOrl Jnd RenovJtion 
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NOTlf"ICJ.:rION OF DEKOLITION AWD R£NOVATION loonunu .. dl 

F DESCRIPTION OF PLANNED D~HOLITION OR RENOVATION WORK, '-NO KETHOD(S) TO DE USED: 

XI. DESCRIPTION OF WORK PRACTICES AND ENGINEERING CONTROLS TO BE USED TO PREVENT 
EHISSIONS OF AS8~STOS AT THE DEHOLITION ~D RENOVATION SITE: 

XII. WASTE TAAHSPORTER II 

N ....... 

Adtlrft~. 

C<~Y' .1 St.at.c. hp. 

Cont.ect. Per50nl Telephon., 

WASTE TRAIISPORT£R '2 
N ........ 

Addrec •• 

Cl.ty. I 5t.at •• up. 

Cont.a"t Perl\ont Telep"one. 

XIII. WASTE DIS?OSAL SITE 

Name. 

Locatl0r:.. 

Cuy. 1 St..c.., 11.p. 

Telephone. 

XIV. IF DEHOLITION ORDERED BY A GOVERNMENT AGENCY, PLEASE IDENTIFl:' THE ACENCY BELOW I 

N ........ I 'I'1.tl •• 

A"thorHy. 

O.~ .. ot Order I I\H/DD/n, • I Date Ordor.d to 8&9in IKH/OD/II,. 

XV. FOR EKERCEHCY RENOVATIONS 

0"0 And Hour ot am.r9.~Y IKH/DD/YrI' 

Oc."c i. pt lon ot t.he Sudden, Unerpec~ed EVen~1 

Explanat<on ct "ow ,",,'. event cau •• d un~.fe "ondi.tio •• or .... uid "" .... equip .... nt d ....... 9· 
or an unre.~onAble tinan"lal burden. 

XVI. DESCRIPTION OF PROCEDURES TO 8E FOLLOWED IN 'THE EVENT THAT UNEXPECTED ASBESTOS IS 
FOUND OR PftEVIOUSLY HONFRIABLE ASBESTOS MATERIAL 8£COKES CRUHBLEO, Pl1L \fE.RU!:D 4 

OR REDUCED TO POWD~R. 

XVI. I CERTIFY THAT AN INDIVIDUAL TRAINED IN THE PAOVISIONS OF THIS RECULATION (40 en 
PART 61, SUBPART H, WILL 8E ON-SITE: DURING THl: DEMOLITION OR RE:lIOVATION AND '~VI'ODIC 
THAT THE REQUIRED TRAININC HAS ~ ~COMP.LXSBED BY THIS PERSON WXLL BE AV&U-A'BI·r 
FOR INSPEC~ION DURING NORMAL BUS INES5 HOURS. ,(ReQuired 1 rear after prOlllulq4.t.ion) 

(Si9l2atun. of owner/operator) (~t~) 

XVII. I CERTIFY THAT THE ABOVE INFORH.lTIOtI IS CORRECT. 

ISiqnatur .. ot owner/Operator) (-D<l't.. , 

~'~UNO COOE eS60-so-<: 

Fi gure J. TJotlficJt i oll of Demoli~~on ana Renovat i on 
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9. S.!(;tlon G1. He i~ rcdl!signated as 
§ (j;.].tu and is amended by revising 
paragraphs (a I. tht! introductory text of 
(hi. purngrnph lhll~l. and purugrllph (dJ 
to read as fullows: 

§ 61.146 Standard lor spraytng. 

(ot) For spray-on application on 
buildings. structures. pipes. and 
conduits. do not use material containing 
mure than 1 percent asbestos as 
determined using the method specified 
in appendix A. suupart F. 40 crn part 
163. section 1. Polarized Light 
Microscopy. t!XC~pt as provided in 
paraHraph (c) of this section. 

(b) For spray-on application of 
ntiJterials that contain more than 1 
percent asbestos as determined using 
the method specified in appendix A. 
suupart F. 40 ern part 163. section 1. 
Polarized Light Microscopy. on 
equipment and machinery. except as 
provided in paragraph (c) of this section: 

(2) Discharge no visible emissions to 
the outside air from spray-on 
application of the asbestos-containing 
material or use the methods specified by 
§ 61.152 to clean emissions containing 
particulate asbestos material before 
they escape to. or are vented to. the 
nutside air. 

(d) Owners or operators of sources 
subject to this paragraph are exempt 
from the requirements of § § 61.05(a). 
61.07 and 61.09. 

10. Section 61.149 is redesignated as 
§ 61.147. paragraphs (b) (1) and (2) are 
revised. and paragraphs (b)(J) through 
(bIl8) are added to read as follows: 

§ 61.147 Standard for fabricating. 
, . . 

(u)' , , 

(1) Discharge no visible emissions to 
the outsidt? lIir from any of the 
operations or from any building or 
structure in which they are conducted or 
from any other fugitive sources: or 

(2) Use the methods specified by 
§ 61.152 to clean emissions containing 
particulate asuestos material before 
they escape to. or are vented to. the 
outside nir. 

(3) Monitor each potential source of 
asbestos emissions from any part of the 
filbricating facility. including air 
c1cilning devices. process equipment. 
und uuildings that house equipment for 
lIlateriul processing and handling. at 
leit5t once each day. during daylight 
hours. for vis ible emission~ to the 
outside air during periods of operation. 
The moniturillH shallue uy visual 

ouservation of cit least 15 :leconds 
duration per source of emissions. 

loJ) Inspect each air cleaning device at 
leBst once each week for proper 
operation and for changes thot signal 
the potential for malfunctions. including. 
to the maximum extent possible without 
dismantling otht!r than opening the 
device. the presence of tears. holes. and 
abrasions in filter bags and for dust 
deposits on the clean side of bags. For 
air cleaning devices that cannot be • 
inllpected 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) RC!cordkecping plan. 
(5) Maintain records of the results of 

visible emission monitoring and air 
cleaning device inspections using a 
format similar to that shown in Figures 1 
and 2 and include the following: 

(i) Date and time of each inspection. 
(ii) Presence or absence of visible 

emissions. 
(iii) Condition of fabric filters. 

including presence of any tears. holes. 
and abrasions. 

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

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

(vi) Daily hours of operation for each 
air cleaning device. 

(6) Furnish upon request and make 
available at the affected facility during 
normal business hours for inspection by 
the Adminilltrator. all records required 
under this section. 

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

(8) Submit quarterly a copy of the 
visible emission monitoring records to 
the Administrator if \'isible emissions 
occurred during the report period. 
Quarterly reports shall be postmarked 
by the 30th day following the end of the 
calendar quarter. 

11. Section 61.150 is redesignated as 
§ 61.1018 and revised to read as follows: 

§ 61.148 Standard 'or Insulating matertat •• 

No owner or operator of a facility may 
install or reinstall on 8 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 p'rovisions of this section do not 
apply to spray·applied insulating 
materials regulated under § 61.146. 

12. Section 61.151 is redesignated as 
§ 61.149 and is amended by revising 
paragraphs (a). (b). introductory text of 
(c). (ell I) (ii) and (iii). lind (cIlZ). nnd 

lidding new parugrophs (d) through (f) to 
read 119 follows: 
061.1-49 Stand.rd for w .. :. dlupoaat for 
•• ~.to. mUl •• 

(a) Dt!poslt all allbeatos-containing 
waste material lit II waste disposal site 
operllied in accordance with Ihe 
provillions of § 61.15-1; 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 
-ilpecified by § 61.152 to clean emissions 
containing particulate asbestos material 
before they escape to. or are vented to. 
the outside air. Dispose of the asbestos 
waste from control devices in 
accordance with § 61.150(a) or 
paragraph (c) of this section: and 

(c) Discharge no visible emissions to 
the outside air during the collection. 
processing. packaging. or on-site 
transporting of any asbestos-containing 
waste material. or use one of the 
disposal methods specified in 
paragraphs (c) (1) or (2) of this section. 
&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 are vented to. 
the outside air. 

(iii) Welling may be suspended when 
the ambient temperature at the waste 
disposal site is less than -9.5 °c (15 'F). 
as determined by an appropriate 
measurement method with an accuracy 
of ± 1'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 emllSion 
control and waste treatment methDd 
that has received prior written approval 
by the Ad!1'inistrator. To obtain 
approval for an alternative method. a 
written application must be submitted to 
the Administrator demonstrating that 
the following criteria ara met: 

Ii) The alternative method will control 
asbestos emissions equivalent to 
currently r~quired methods. 

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

(iii) The alternative method will not 
violate other regulutions. 

(iv) The alternative method will not 
result in increased water pollution. lund 
pollution. or occupational hazards. 

(d) When waste is tran!lported by 
vehicle to a disposal site: 
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(1) Mark vehicles used to transport asbestos<untlrining waste matenuLil 
usucstos·containing wa~tc material delivered to tbe disposal site. 
during the loading nnd unloading of the (e) for all 86bestos-containing waste 
wilste so that the signs arc \·isible. The material transported off the facility :lite: 
markings nwst: (1) Maintain aabestos waste shipment 

(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 informatio,,: 

(ii) Conform to the requiremerrts for 51 (i) The name. address. and telephone 
em X 36 cm (20 in X 14 in) upright - number of the wllste 3-Caeralor. 
format signs specified in 29 CFR (ii) The name and address of the local. 
1910.145(d)(4) and this paragraph; and Stota. or EPA Regional agency 

(iii) Display the following legend in responsible for administering the 
the lower panel with letter sizes and asbestos NESHAP progralJl· 
styles of a visibility at least equnl to (iii) The quantity of the ItSbestos-
those 'specified in this paragraph. containing waste material in cubic 

meters (cubic yards). 

Legend 
DANQEJt 

ASBESTOS DUST HAZARD 
CANC£R AND LUNC OtSEASE HAZARD 

Aulhuriu.d PusOllNlI OAIy 
Notation 

z.s em (1 inch) Sans Serif. Cothic or Block 
2.5 em (1 inch) Sans Serif. Cothlc or Block 

1.9 em ('Y. inch) Soul. Serif. Cothic .Clr ll10clc 
14 Point Cothic 

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

(2) For off-site disposal. provide a 
copy of the waste shipment record. 
described In paragraph (e) (1) of this 
c;ection. to the disposal site owner or 

erator at the same time as the 

(iv) The name and telephone namber 
of the disposal site operator. 

(v) The nanle and physical site 
location of the disposal site. 

(vi) The date transported. 
(vii) The name. address. and 

telephone number of the trBnSporter{s). 
(viii) A certification that the con~nts 

of this consignment are fully and 
.accurately delcribed·by proper shipplDg 
name and -are·classified. packed. 
marked. and labeled. and are.iA .all 
respects in proper condition for 
transport by highway according to 
applicable intemational aod government 
regulations. 

(2) Foe-waste shipments where a copy 
of the waste shipment record. signed by 
the owner or operator of the des~a1ed 
disposal site. is n01 received by the . 

waste gene1'lItor within 35 d"y, of the 
date the waste wu., accepted by the 
initial transporter. contact the 
transporter and/or the owner or 
operalor of the designated disposal site 
to determine the status of the waste 
shipment. 

t:'l} Report in writina 10 the loca!l. 
State. or EPA Regional office 
responsible roe- adminialering the 
asbestos NESHAP program for the 
waste generator if a copy of the waste 
shipment record. signed hy the owner or 
operator of the designated waste 
disposal site. is not received by tbe 
waste generator within 45 days of the 
date the waste was accepted by the 
initial tranaporter. ·Include In the report 
the following infonnation: 

(i) A copy of the waste shipment 
record ror which. {)IM[tADatioa of 
dellv.ery WAJ AOt.rea.ived. and 

Iii) A cover letter signed by the waste 
ceneratorecpl.ailling the efforts taken to 
locate the asbestos waste shipment and 
the :re.ults of those eft'orta. 

l4) Retain a copy of all waste 
shipment records. Including a copy of 
the wnte ahipmen1 record signed by the 
ClWUct'·or operator a the designated 
w.aste dispOlal site. Cor.at Jeast 2 years. 

(C) Furnish upon request, and Jllake 
available Tor Wupection by the 
Administrlltor. an records required 
~ thill .ectioA. 
III1..L1MJ COO£ C5eO-iCHI 
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l. ..JorK site name ana mal1ing aadress Owner's name Owner's I telephone no. 

2. Operator's name ana address Operator's 
telephone no. 

3. .. /aste disposal site (WDS) name, WDS 
mailing address, and physical site phone no. 
location 

4. Name, and address of responsible agency 

0 
-' 
ttl 
~ 5. Jescription of materials 6. Containers 7. Total quantity 
CJ 
c No. Type m3 (yd l ) v 

t..:: 

8. Special handling lnstructions 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 & tit Ie Signature Month Oay Year 

10. Transporter 1 (Acknowledgment of receipt of materials) 

printed/typea name & title Signature Month Day Year 
~ 

oll Address and telephone no. -' 
~ 

o ' 

0 
c.. 1I. Transporter 2 (Acknowledgment of receipt of materials) '" c 
ttl 
~ Printed/typed name 6 title Signature Month Day Year I-

Address and telephone no. 

oll 12. Discrepancy indication space -' 
.~ 

VI 

~ 
13. Waste disposal site 

ttl owner or operator: Certificatfon of receipt of asbestos materfals V\ 
0 covered b~ thfs manifest exceQt as noted fn ftem 12. 0. 

'" Printea/typed name & title Signature Month Day Year .~ 

0 

(Contlnued) 

Figure 4. Waste Shipment Record 
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INSTRUCTIONS 

~aste Generator Section (Items 1- 9) 

1. Enter the naffie of the facility at which asbestos waste is generated and 
the"address ~here the facility is located. In the appropriate spaces, 
also enter the name of the owner of the facility and the owner's phone 
number. 

Z. [f a demoi ition or "enovation, 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 (WOS) 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 wi 11 be disposed of on the generator's property. 

~. Provide the name and address of the local, State, or EPA Regional office 
responsible for administering the asbestos NESHAP program. 

S. Indicate the types of asbestos waste materials generated. If from a 
demolit10n or renovation, ind1cate the amount of asbestos that is 

6. 

Friable asbestos material 
- Nonfriable asbestos material 

Enter the number of conta1ners used to transport the asbestos materials 
listed in item S. Also enter one of the following container codes used 
in transporting each type of asbestos material (specify any other type 
of container used if not listed below): 

OM - Metal drums, barrels 
OP - P.lastic drums, barrels 
SA - 6 mil plastic bags or wrapping 

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

8. Use this space to indicate special transportation, treatment, storage 
or disposal or Sill 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 certfffcatfon. The date is the date of receipt by 
transporter. 

NOTE: The waste generator mus,t retafn a copy of th1s form. 

(continued) 

Figure 4. Waste Shfpment Record 

4M27 . 
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l'--~,..~nSDortcr ~ccli:n (Items 10 6 11) 

10. & II. Enter nl~e, address, and telephone nu~~er of each transporter 
used, if applicable. Print or type the full name and title of 
person accepting responsibility and acknowledging receipt of 
materials as listed on this waste shipment record for transport. 
Enter date of receipt and signature. 

rWTE: The transporter must retain a copy of thi s form. 

Disposal Site Section (Items 12 & 13) 

12. The authorized representative of the WOS must nate in this space any 
discrepancy between waste described on this manifest and waste actually 
received as well as any improperly enclosed or contained wdste. Any 
rejected materials should be listed and destination of those materials 
provided. ~ site that converts asbestos-containing waste material to 
nonaSDcsto~ material is considered a WOS. 

13. The signature (by hand) of the authorized WDS agent indicates 
acceptance and agreement with statements on this manifest except as 
noted in item 12. The date 1S the date of signature and receipt of 
sh i pment. 

NOTE: The WDS must retain a completed copy of this form.. The WDS must 
also send a completed copy tb the operator listed in item 2. 

Figure 4. ~aste Shipment Record 

UILUHO CODE .5-1;()"'~ 
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lJ ~;"t:lilln (i1. I !:.:! IS rcuesi!(nah:d as 
§ 1,1.I:;U ;,r.d is rt·visl·.j til rC;ln as 
1 "IIo:\\.'s : 

§ 61 . 150 Slandard for wallte dlspoaat for 
manufacturing. fabricating. demolition, 
renol/alion. and spraying opera lions. 

EaLh IIwn,'r or operutor of any source 
I;u\,crcu undi:r the 'pro\'isions of 
§§ Ii1.H4 . 61.H5. 61.146. and 61.1<17 shall 
cumply with thl: following provi:;ion!': 

(a) Disch'lrgl! no visible emissions to 
thl: tlutsid,: uir lluring the collection. 
prl)l:l'ssill~ linc:luding incill!:ration). 
l'itd.;Il::in~. or tram'purtin~ of any 
ashestus-conti.ining waste materiul 
l-:1:Iu:r:lted lIy Ihl: source. or use one of 
th,· cllIissiun control und waste 
tWi,tmcnt mcthous spl:cified ill 
parawuphs (a) (1) through (4) of this 
sl!l:tion. 

(1) AliequCltcly wet asbestos
c:untaininK waste material as follows: 

(i) Mix control device asbestos waste 
to f.mn a slurry; adequately wet other 
asbestos-contuining waste material: ilnu 

(ii) Discharge no visible emissions to 
thl! outside air from ·collection. mixing. 
w~lIing. and hanuling operations. or use 
the methods specified by § 61.152 to 
clean emissions containing particulate 
usbe;;tos material before they escape to. 
or are vented to. the outside air; and 

(iii) After welling. seal all asbestos
'tont<lining waste material in leak·tiRht 

d-~ontLliners while wet: or. for materials 
that will not fit into containers without 
additional breaking. put materials into 
le .. k · tight wrapping: and 

(i\ 1 Labd the containers or wrapped 
nwteriClls specified in paragrllph 
(nlllJjiii) of this section using warning 
lauds spI!cifiec.l by OccuPlitiO'rHlI Safety 
ilnd Heillth Stunuards of the DcplJrtmenl 
of Liluor. Occupational Safety and 
I h'alth Administration (OSHA} under 29 
CFR 1!HO.1001(i)(2) or 1926.58(k)(2)(iii). 
"h.~ laLels shillt be printed in lellers of 
~lIffjdt:nl s;z(' and cunlrust so as to be 
r"ihlil~' \'Isilole .. nJ It'Hiblc. 

(10') ror a,be~tos·containing waste 
m;Jl~ridlto be transported off the facility 
site. I;;bel container:! or wrapped 
materials wilh the name of Ihe waste 
!!encralor and the location at which Ihe 
\,\'ilste was Ren~rated . 

(2) ProCI!SS iJsb~stos-containing WitSI" 
milll!riill inl<.l nllnfri ... ble forms as 
follows: 

(il form .. II asbestos·containing wastl! 
ma lerial into 1I0nfripble pellels or other 
ShiIPCS: 

(il) Disc:hiJr!:e no vis ible emis!.ions III 
Ihe olilside illr rrom c:ollecl ion and 
prot:t:ssing llpcral ions. includin~ 
incinera lion. or usc Ihc melhod speciried 

J I Y § 01.152 lu cl f! itn emiss ions 
'!:iolll.lin ing p.1 rlll: lIlit II: nlibl's lOS nllllerial 

Lefore thry escape Il'. or art! venled to. 
Ih" outside air. 

P) For facililies demolished where the 
!{ACM is not removed prior to 
demolition according to §§ 61.145(c)(1) 
(i). (ii). (iii). and (iv) or for fiJcililies 
demolished according to § 61 .145(c)(9). 
alll:quc.tely wet asbestos-conta ining 
waste material at all times after 
demolition and keep wet during 
hanc.lling and loading for transport to a 
disposal site. Asbestos'containing waste 
nl;}lr.riais covered hy this parAgraph do 
not halie to he sealed ill lellk·tight 
I:ontuiners or wrapping but may be 
transported and disposed of in bulk. 

(~) Use an altel1Ul!i\'e emission 
cuntrol and wastl! treatment method 
tbat has received prior approval by the 
Administrator according to the 
procedure described in § 61 .149(c)(2). 

(5) As applied to demolition and 
renovation. the requirements of 
paragraph (a) of this section do not 
apply to Category I nonfriable ACM 
wilste 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 desposited as soon as 
is practical by the waste generator at: 

(1) A waste disposal site operated in 
accordance with the provisions of . 
§ 61.154. or 

(2) An EPA-approved site that 
converts RACM and asbestos
containing waste material into 
nonasbestos (asbestos·free) material 
according to the provisions of § 61.155. 

(3) The requirements of paragraph (b) 
of this section do not apply to Category I 
nonfriable ACM that is not RACM. 

(c) Mark vehicles used to transport 
it!ibestos-containing waste material 
during the loading and unloading of 
wilste so that the signs are visible. The 
markings must conform to the 
requirement:! of §§ 61.149(d)(l) (i). (iiI. 
ilnd (iii). 

(u) for all asbestos·containing waste 
maleri.Jltransported off the filcility site: 

(1) Mdintain wastl! shipment records. 
using a form similar to thAt shown in 
Figure 4. and include the following 
information: 

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

(i i) The name and address of the local. 
Slate. or EPA Regional office 
responsible for administering the 
Hsbe!'tos txESHAP program. 

(iii) The approximate quantity in cubic 
meters (.:uuic Yllrds). 

(iv) The nnnll! and telephone number 
of Ihe di~posal sile operator. 

(vi The name nnd physical sile 
loc.:ulion of Ihe disposal site. 

(\' i) The dale transporled . 

(viii The name. uddres6. lind 
lelephone number oflhe trKnsporter(s). 

(\'i ii) A cert ification that the contents 
of thi:! C\lOsignment arc fully and 
accuratl'ly described by proper shipping 
name and are classified. pllcked. 
marl-ed. and labeled. and are in all 
respects in proper condition for 
trAnsport by highway according to 
applicable internationAl and government 
regulations. 

(2) Provide a copy of the waste 
shipment record. described in paragraph 
(d)( J) of this section. to the disposal site 
owners or operators at the same time as 
the asbestos·containing waste material 
is d('livered to the di:!posal site. 

(3) for Wilsie 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 
trclnsporter and/or the owner or 
operator of the designated disposal site 
to determine the status of the waste 
shipment. 

(4) Report in writing to the local. 
State. or EPA Regional office 
responsible for administering the 
asbestos NESHJ\.P 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 leller 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 record8. including a copy of 
the waste shipment record signed by the 
owner or operator of the designated 
wilste dispos al site. for at least 2 years. 

(e) Furnish upon request. and make 
Il\'ailable for inspection by the 
Administrator. all records required 
under this section. 

14. Sr.clion 61 .153 is redesignated all 
§ 61.151 and is amended by r~v ising the 
introductory text. paragraphs (8)(2). 
(a)(4). lind (b)(J). Ilnd adding parllgraphs 
(d) und (e) to read as follows: 

§ 61 . 151 Slandard for tnactil/o waalo 
dlspos.1 aUea for aabestos milia and 
manufacturing snd fabricatIng operations. 

Each owner or operator of any 
inaClive was Ie disposal sile thaI was 
opera led hy sources covered under 
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§ ~ (;1.112. 61.1 .. -1. ur tll.U7 Rnd rccl:ivcd 
Jt!pu6its of lI:1uestus·contoining wliste 
Inilterial generated by the sources, shall: 

(a) • • • 

l2) Cover llle asbC:9tos-containing 
wilste materiill with Ilt leust 15 
(:I~nt:mt!ters (0 inches) of compllctcd 
IlllnllshclltO:l·conluinil\8 muteriill, and 
I(I'l'W und mainluin a cover of vegetlltion 
un t1w urea uJI!quute to prevent 
I' "POSlJrL' of the :lSbC:llos-contuining 
wa :; tc material. !n dell crt uread where 
vegetution would be difficult to 
maintaia, at Icast H Iu.lthtional 
cl ~ntiml!ters (3 inches) of wdl-graded. 
nonasbestoH crushed rock may be 
pl..lced on hlP of the final cover instead 
c:f vC!gt1tution and maintained to pre\'ent 
emissions: or - . 

(4) For h'uctivew:iste disposal fiite:J 
for asbestos tailings. a retlinous or 
petroleum-ha:Jed dust suppression agent 
thut eficdively bindll dust to control 
surf.u:e air emissil>n:l may be used 
instead oi thi! methods in paragrapha (a) 
(1). (2). and (3) of this section. Use thi! 
agent in the manner and frequency 
recommended f\)r the particullir 
a!lhe:Jtos tailL'lgs by the manufacturer of 
the dust 9upprC!s:lion agent to achieve 
and maintain dust control. Obttiin prior 
written approvdl of the Administrator to 
use other equully effective dust 
slippressirJO agi!nts. For purposes of this 
Pdragraph. any used. spi!nt. or other 
wasttl oil is not considered a dust 
suppres:lion agent. 

(b) ••• 
(3) Wh\~n reqlJi!sting a ddcrmination 

on wh~thl~r a naturul barrier adequately 
uC!t'!rs public access. supply information 
enabling the Administratoi'"to determine 
whether & fence or a nutural barrier 
udcquatdy deters acct!ss by the general 
public. 

(ei) Notify the Administrutor in writ ing 
lit 1~3!1t 45 dcl}o's prior to excavating or 
ulherwis~ Jj:i~:lrl.jnf! any asbestos
containing wa:.tc mal~rial that haa been 
deposited at n wailte wsposal site und~r 
t!lis section. and follow the procedure:! 
specified in the notification. If the 
r!xciI\'atio:l will begin Oil a dute other 
It:an the Or.I! con!ulOed in the original 
notice. nutice of the new start datc mcsl 
l!e provided to the Adminiatrator at 
least 10 working days bdore e)C.cavatiun 
begins and if! no event shull excavation 
lJC.;in earl ier than the dote specifiod in 
I~e original no~i(icat ion . Inclade the 
f.:llowinR information in the nOl icl!: 

(1) Schcli .. !('.J at a rl illg und completion 
1I:I :r.!I . 

(2) He:l!lGn for dlsturhiliR the waste. 
~\ (3) Procedures to be used to control 
7 ,·mis!liuns during the r:llca valion, 

storage, trurulport. um! ult imote dispor;al 
uf tilt! e)C.covutcd Hsbestu9·containing 
W:II;t~ matmo!' if del~mcd necesllary. the 
;\dmini:ilrator mu:! require changes in 
the emission control procedures to be 
lIsC!d. 

(4) Location of any temporury storage 
site Hnd the final dispo:lul site. 

(e) Wilhin 60 dtlYs of II liite bl:cominR 
inactive and ufter the effective date of 
thill lIubptlrt. record. In tlccordtlllce with 
State hlW. a notation on the deed to the 
fucili!y property and on tiny I>ther 
instrument that would norm .. lly be 
I!xilmined during a title Kearch; this 
nutation will in perpetuity notify any 
pllli!ntial purchaser of the property that: 

(1) The land bas been used for the 
disposal of asbestosoContaining waste 
material: 

(2) The survey plot and record of the 
location and quantity of asbestos
containing waste dispostld of within the 
dis;>osal site r~quired in § 61.154(f) have 
been filed with the Adminilltrator; and 

(~) The site is subject to 40 crn part 
61. subpart M 

15, Section 61.154 is redesignated as 
§ 61.152 and amendi!d by removing 
paragraph (a)(l)(i). redesignating 
paragraphs (a)(l)(iiHiv) as paragraphs 
(a)(l)(i)-(iii). redesignating paragraph 
(b)(2) as paragraph (b)(J). revising the 
introductory text of paragraph (a) and 
paragraphs (b)(l) and (b)(3). and adding 
paragraphs (a)(3) and (bU2) to read as 
follows: 

~ 61_152 Air cleaning. 

(R) The owner or operator who uses 
oil' cleaning. as specified in U 61.142(a). 
61.144( b )(2). 61.l45( c)(3)(i )(B)( 1). 
Ii1.H5(c)(4)(ii). 61.145(c)(l1)(i). 
Gl.14Ii(bl!2). 61.H7(b)(2). 61.149(b). 
fll.H9(c)(1)(ii).61 .15O(a)(1)(ii). 
tl1.1SQ(a)(2)(ii). and 61.155(e) shall: 

(3) For fubric filter collection devices 
installed after Janua:y 10. 1989. provide 
ior easy inllpection for fdully bags. 

(b) ••• 
(1) After January 10. 1989. if the use of 

fabric creates a fire or explosion hazard. 
or the Administrator determines that a 
fdbric filter is not feasible. the 
Administrator may authorize a9 a 
lIubstitute the use of wet collt!ctors 
Jesi~lI~d to operate with a unit 
cuntacting energy of at leaat 9.95 
kilopascals (40 inches wtl!er gAge 
pressure). 

(Z) Use u HEPA filter that is certified 
to be at Jealt 90.97 percent efficient for 
0 .3 micron pllrlicles. 

(3) "h~ Adminilltrulor muy authcrizt! 
the use uf filtering equipment other than 
ul!scribl!J in parogruphs (u)(l) lind (b)(l) 
,.nJ (21 of this aeclion if Ihe owner or 
tlpcfiJtor dcmonstnlle8 to the 

,\t!mini:ltra:llr·. 113Ii .. !ac.tion that it III 
cq!li\'altmt to the dCIlr.ribed ~qulpment in 
fiI~l!r i nH pUI·ticulat~ asbest»s material. 

10. Section 61.155 is redesignuted as 
§ 61 .153 ond a/Ulmded by redesignating 
paragraphs (3)(3) and (a)( oJ) as 
purnl:raphs (a)(oI) Hnd (e)(5). 
respectively. revising the Introductory 
text of parHgrapha (If). (1I)(4). and (u)(S) 
ond Tt!vislng parngraph& (8)(2), (a)(4)(Ii) 
and (iii). and (b). Rnd adding paragraph 
(a)(3J to read 05 follows: 

§ 61.1 Sl AepcrUng. 

(II) Any new so~rce to wh:ch thi, 
subpart applies (with the exception of 
sourcell subject to § § 61.143. 61.146. ond 
61.1411). which has an initinl startup date 
preceding the eifective date of this 
revision. shall provide the following 
infoml:ltion to the Administrator 
postmarki!d or delivered within 90 days 
of the effective date. In the case of a 
new lIouree that does not have an initial 
startup dnte 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 
Adminisr.ator within go days of the 
effective date of this subpart unless the 
owner or operator of the existing louree 
hal previously provided this information 
to the Administrator. Any chlUlges in th, 
information provided by any existing 
source shall be provided to the 
Administrator. postmarked or delivered. 
within 30 days ufter the (".hange. 

(2.1 If a fllbric filter devici! is used to 
control emissions. 

(i) The airflow permeahility in m3 / 

min/m" (fts /min/f1 2 ) if the fabric filter 
device USI!S a woven fabric. and. if the 
fabric is synthetic. whether the fill ysm 
is spun or not spun: and 

(ii) If the fabric filter device usp.s u 
feltt:d fahric. the dl!nsity in g/m l (oz/ 
yd 2 ). Ih~ minimum thickness In 
Jcillimcters (inches). and the airflow 
permeability in mS/min/ms (fts/minl 
ft2 ). 

(3) If a HEPA filter is used to control 
emissions. the certified efficiency. 

(4) 1-\.11' 1I0urces 8uhJect to U 61.H!J. 
und 61 .150: 

(ii) The average volume of asbestos
contliininl! waste /Ua~riaJ disposed of. 
measurt!d in rna/day (yd 3 /day): and 

(iii) The emiss.ion control mothods 
u:led in all stages of wuuc disl'09ul; and 

ISj For aOUJ"C.:1I subject to B 61.151 
lind 61 .154: 
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lu) Thc inr.)'lnoitio.\ w<Juirt:d by 
paragraph (u) of Ihis ~·cti ,Jn must 
w :coRlpan:; tlac infurm;ltion required by 
~ ti1.lII. Ar.li\"t~ w;a:;tc disp\lsal sites 
f.lIlJjC·, :1 ti) ~ li1.1:H :llI .. ll a\:t" comply 
\"itll this p~od:;ion. ROCidways. 
cj"OIoiiti"ll and I'o;>r.ov.:l:illn. ~praying. 
;and insuldt:uq mat~rials are exempteJ 
!rt):n the rC'luircmcnts of § tn.lO{a). The 
id",/lI;lIion described in this sL'Ction 
OIust uc n:port.:d using the format of 
Appendix A ur thi.; p;trt all a g!lide. 

17. S,:.:!ion 61.156 is r('designated as 
§ tn.!;; t and amcndcd by rt:vising the 
il1'rl!t!'~I: torj' tcxt or § Gl.154. parCigraphs 
(;:! ilaJ (d). m~:i lidding paragraphs (e) 
t:m,.!;.:o (ilto rctld <1:1 rollows: 

f 51. ''.i4 Star:dard for active wastoe 
dispvs:J1 sit~s. . 

F';h:h oWIlt:r Ilf c~t'ni tllr of an active 
W3<;!I: d:sp05al site th:tt r~ccives 
;a;;hr.5to'l·r.or.taininri wash! material ir!.)m 
II s;;un:~ covl~red unJer § i tH.H9. tn.lSO. 
"'r 1ii-15S :.lkI!1 mect ~h,' reqLAir~ments of 
tlli!; SITtiull; 

(:-) Rath.:r than m~et thl! no visibl~ 
em::;si;ln r'!'l'!ir~mt!lIt of p~ra~rnph (al of 
ltd:: ",·.:Iilll":. :It tht: end ui cilch o)l~r.Hjn~ 
c!:I;J. 0: at I~a:;t ()n(~ ~very 24· hOl!r 
1".!I1·;;! ",~i!~ the site ia in continuous 
1~J)\·r.ltion. thr :1~: .... .;tQs,,:ontaining 
W.Jsti! matc!ricll tn .. : has been deposited 
Ul th~' site J'lring the operattng day or 
prc\:ious 24-hour period !lhall: 

(1) Uc! cO\'l!rell with al least '5 
(1:I~tjmctcr;; (I' indies) of compac:ti.'d 
r::lnasb.:stos-containing matf!rial. or 

(:!J Dc covered with II resinous or 
r.'!lroleuI0l·bd5~d dust suppression a~cnt 
lI .at effcctivdy binds dust and controi:l 
\. ind crus;"n. Such an agent.shall be 
l!sl!d in the manner and frequency 
r:'conllncnc!t:d for the part:cular dust by 
th! dust sup~ression agent malllifactl'rer 
hI achie,;e and maintain 'dust control. 
Oth~r equal!y cffel:tive dust suppression 
R~cn!;; m.IY h~ used upon prior approval 
\ .... th,· A,tlllinistr:lt'lr. f"ur purposes of 
t' ;" 1'.lra :~rilph. allY used. spl!lll. or oto"r 
\\ ·";I·.! lIil is not cllnsiJered a cluiit 
,;,'ilpressillli agcnt. 

Idl :~iI:ht:r than I!\!:.:tthe no visible 
e;~I;ssiul\ requ;remcnt of parugr.lph \a) of 
this scctiun. U$~ an alternative 
l'lIIislJions control method th'lt has 
rc!l:civI:d priur writli!n appro\'al t>y th~ 
Administrlltor aCLor,ling to the 
I" o!:cdun:s descrit,ed in § 61 .149(c:l!2). 

II!) F"r all ;I:;~cstlls-containing waue 
n:'IIa:fi;11 n :cl'lved. Ihe owner or operator 
01 the ;adi\' ~ w.lste· dispo,;u! sit~ slnll : 

111 M,lillla~:l w:J'IIl' :lh i;>menl rccorJ s. 
IISi'IH a r.)fIII similar 10 tha t slill',vll HI 
• :;;lIfl' 4. 111111 l:leill!!l! I~.: ftllll;W;II£ 
infor";;11 ion: 

Itl The 1I,1I:1l'. :111.10"'9 . an..! It~ Io- ; ·hnr .. ! 
:tllltr:f oj Ih,· w.Js·1' w'n!:ral:)r. . 

(ii) T!le name, addre~s. IIncltdcphonc 
nu:ubcr of the transporter(!!). 

(i:i) The quantity or the ,,,beatos· 
(untaining wa5te material in cubic 
meterll Icubic yards). 

(iv) The presence of ir.lprolJerly 
enclosed or uncovcred waste. or any 
l1:ibestos-containing waste material not 
scaled in Icad·tight containers. Report in 
writing to the local. Statp-. or F.PA 
Rp.~ionul oHice responsible for 
ad:llinistering the asbestos NFSHJ\P 
program for the waste generator 
l'ucntifieJ in the waste shipment 
record). and. if different. the local. Statp.. 
or EPA R~ional office re5ponsible for 
:u!mini:ltt1rir.g the asbcstoll NESHAP 
J1ru~ram fOf tne dillposal Bite. by the 
f,)i\vv.ing working day. thP. pre~ence of a 
significant amount or improperly 
endosed or uncovered waste. Submit a 
( • .>py of the wastc ahipmenl record along 
w:th the report. 

(vI The d .. te of the receipt. 
I.!I A~ 1I00n as pllssible oncl no longer 

t~an 30 days lifter reccipt of the waate. 
st'nd a copy of the signed waste 
shipment r::cord to the waste generator. 

(:I! l'pon discovering a discrepllncy 
hl!twf:en the quantity of waste 
d'~'.iignated .)n the waste shipment 
r:.!cords and :he quantity actually 
n:ceived. attempt to reconcile the 
dic;crepancy with the waste generator. If 
the discrepancy is not resoh'ed within 
15 dd}:I after receiving the Wll:lte. 
immdiiately report in wriMB to the 
Im:al. State. Clr EPA Regional office 
r:!sponsihle for administering the 
asbestos NEStlAP program for the 
Wil';!~ generator (identified in the waste 
shipment record). and. if dirr~rent. the 
lucal. 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. Rnd submit 
8 copy of the waste shipment record 
alonl~ with the report. 

(-1) Retilln a copy of all record.5 and 
rcports required by this parllgraph for at 
II'a~t 2 years. 

If) ~I:-aintain. until closure. records of 
the location. depth and area. and 
qa.:antity in cubic meters (cubic yards) of 
IIsueslos-containing waste? materiul 
within the disposal aite on a map or 
dia~fam uf the disposal area. 

(g) Upon clollure. comply with all the 
provillions of ~ 111.151. 

Ih) SulJmit to the Adminis'.rator, UPOh 

cll\~Ure ur Ihe flicility. u copy of recllrd, 
cf asbestos waste disposalloca!ions 
lI:1d t;;.a.lnt ilics . 

Ii) Furniso upon rC'i!lcsl. <In.! m:-al..e 
it\' ; l i \.~b;c during normal bU:iillcs, hou:s 
f.~r i n~f1ec!ion by tht~ '\d:ninistfat(\r. /Ill 
TI!CNUS r"fJuircu unJcf Ihis scet inn . 

(j) Notify the Administ:-utor in writinR 
01 least 45 days prior to excavating or 
otherwise disturbing any a.beatos· 
containing waste material tlult has ~n 
deposited at a waste dispos.alllite ana is 
c\lvered. If the excavation will be8in on 
II da:e other than th~ one contained In 
the original notice. notice of the nf!W 
start date must be provided to the 
Administrator at least 10 working days 
before excavation begins and in no 
event sh .. lt excavation begin earlier than 
the date specifiL-d in the original 
nIltific8tion. Include the following 
information in the notice: 

(1) Sd:~duled stlirting and completion 
dates. 

(2) Re3son for di~turbing the wastc. 
(3) Procedures to be used to control 

emissions d:m..'lg the excavation, 
storage. transport. and ultimate disposal 
of the o!>U:avato!J a!tbesll>s-containing 
waste m<lti!rial. If d~emed nc?cessary. the 
Administrator mlly require dianaC6 in 
t!:e cmi,;sion control procedures to be 
us·~d. 

(4) wl:atiun of any temporary IItcr.lge 
~:lC! af,t! the final disposal site. 

13. Seclilln 61.155 is addc?d to 5ubp.lrt 
1..-1 :0 r~tlrl all C<>Uows: 

§ 61.155 Standard for operations that 
convert asbeslo-Con!aining waste material 
Into nonasbestoa (asbeato.-tree) material 

Each owner or operator of an 
operation that convertii RACM and 

. asbestos-containing wastp. material into 
n.>nasb~lIt()s (a:lbest03-free) material 
shan: 

(a) Obtain the prior written approval 
of the Administrator to construct the 
fucilit}'. To obtain approval. the owner 
or operator shall provide the 
Administrator with the following 
information: 

(1) Application to construct pur:sullnt 
to § 61.07. 

(2) In addition to th~ information 
r~quiremcnts of § 61.07(b)(3}, a 

(i) Descrir-tion ofw6ste feed handling 
and tempor-dry storage. 

(ii) D'!!lcription of process operatiJlg 
conditions. 

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

(iv) Description of the protOcol to be 
followed when onolyzing output 
matuialalJy transnullIion electron 
mkw!lcopy. 

(3) Performance te.t protocol. 
including provi~ions fOf obtaining 
information required under paragraph 
(hI of t!lis section. 

(-I) TIll! Auministrator may requiro;: 
t~at a ucnaon~tration of the prucc~s be 
performed prior to approval (\f Ihe 
u;Jplica ' iO:1 to construct. 
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(h) Conuucl a slorl·up performance 
Ii!sl. Test resulls shall include: 

(1) A delailed description of the types 
, lind quantities of nonaslJestos material. 
HACM. and IlslJestos-conlaining waste 
1I\1I1t:rial processed. e.!: .• a5IJestos 
cemenl produt:ls. friuble usIJesl09 
insulation. plaster. wood. plastic. wire. 
elc. Test feed is to include the full range 
of materials thaI will be encountered in 
octual opera lion of the process. 

(2) Results of analyses. using 
pularized li!(hl microscopy. that 
document the asbestos content of the 
Wilstcs processed. 

(3) Results of analyses. using 
Iflln~missiun eleclron microscopy. that 
documenl that the outpul malerials are 
fme of asbestos. Samples for analysis 
are to be collecled as 8-hour composite 
samples (one 2OU-gram (7-ounce) sample 
per hour). beginning with the initial 
introduction of RACM or asbestos
containing waste material and 
conlinuing until the end of the 
perfommnce tcst. 

(4) A description of operating 
parameters. such as temperature and 
residence time. defining the full range 
over which the proc('ss is expected to 
operate to produce nonasbestos 
(asbestos-free) materials. Specify the 
limits for each operating parameter 
within which the process will produce 
nonasbestos (asbestos-free) materials. 

(5) The length of the test. 
(c) During the inilial 90 days of 

operation. 
(1) Continuously monitor and log the 

Opt~raling puwmcters identified during 
start-up performance tests that are 
inlended to ensure the production of 
nonasbestos (asbestos·free) 9,utput 
mutcrial. 

(~) Monitor input materials to ensure 
that they are consislent with the test 
feed malerials described'during start-up 
performance tests in paragraph (b)(I) of 
this seclion. 

(3) Collect and analyze samples. taken 
us 10-day composite samplcs (on.e 200-
gram (7·ounce)somple collecled every 8 
hours of operation) of all outpul material 
for Ihe presence of asbeslos. Composite 
samples may be for fewer than 10 doys. 
Transmission eleclron microscopy 
(TEM) shall bi! used 10 anAlyze the 
oUlpul malerial for Ihe presence of 
asbeslos. During the inilial go·day 
period. ull oUlplI1 maleriAls must be 
slun:d on-silt: unlil unul\,sis shows the 
millt~riallo be Itsbe~los-'free or disposed 

of AS asbeslos·conlnlninll wAsle 
nmleriol according to ~ 61.150. 

(d) After the initio I 90 days of 
operolion. 

(1) Continuously monitor and record 
the operalinlJ parameters identIfied 
during start-up parformonco tesllng and 
any subsequent performance testing. 
Any oUlput produced during a period of 
deviotion from the range of operating 
condilions established to ensure the 
production of nonasbestos (asbestos
free) output materials shall be: 

(i) Disposed of as asbestos-containing 
waste material according to § 01.150. or 

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

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

(2) Collect and analyze monthly 
composite samples (one 2oo-gram (7-
ounce) sample collected every 8 hours of 
operution) of the output material. 
Transmission electron microscopy shall 
be used to analyze the output material 
for the presence of asbestos. 

(e) Discharge no visible emissions to 
the outside air from any part of the 
operation. or use the methods specified 
by § 61.152 to clean emissions 
containing particulate asbestos material 
before they escape to. or arc vented to. 
the outside air. 

(f) Maintain records on-site and 
include the following information: 

(1) Results of slart-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 
paramelers required under ~ 61.155 (c) 
and (d). 

(5) The information on woste 
shipmenls received 08 required in 
§ 61.154(e). 

(0) For output materials where no 
anlllyses were performed to dl!tcrmine 
the presence of Asbestos. record the 

nalllo und loco lion of tho purchaser or 
disposal sile to which the output 
mOleriald were sold or deposited. and 
the dale of sale or disposaL 

(7) Relain records required by 
paragraph (f) of this lectlon for at lellst 2 
yearl. 

(g) Submit the following reports to the 
Administrator: 

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

(2) A quarterly report. including the 
following information concerning 
activities during eoch consecutive 3-
month period: 

(i) Results of analyses of monthly 
product composite samplt!s. 

(ii) A description of any deviation 
from the operating parameters 
established during performance lestin& 
the duration of the deviation. and steps 
taken to correct the deviation. 

(iii) Disposition of any product 
produced during a period of deviation. 
including whether it was recycled. 
disposed of as asbestos-containing 
waste material. or stored temporarily 
on-site until analyzed for asbestos 
content. 

(iv) The information on waste 
disposal activitiel 8S required in 
§ 61.154(f). ; 

(h) Nonasbestos (asbes·tos-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 anolysis to be asbeslos-free. shall 
be considered to be asbestos-con~aining 
waste and shall be handled and 
disposed of according to § § 61.150 and 
81.154 or reprocessed while all of the 
established operating parameters are 
being mel. 

19. Section 61.156 is added to subpart 
M to read as follows: 

§ 61.156 Crosa-f'eferon~ to other 
aaboatoa regulatlona. 

In addition to this subpart. the 
regulations referenced in Table 1 also 
apply to asbestos and may be applicable 
to those sources speCified in § § 61.142 
through 61.151. 61.154. and 61.155 of this' 
subpart. These cross-references are 
presented for the reader', information 
lind 10 promote compliancc with the 
ciled regulations. 
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ZOo Seclion 61.157 is odded 10 sulJparl 
/1.1 10 rend a!l fullows : 

conlained in puragraph (b) of Ihis 
st!clion 8hall bl! relained by Iho 
Adrnir.istrutor and not tran:lferrlld to 0 

Stote. 

(~) Sct;tion 61.1:;Q(d)(4) 
(3) S.:ction 61.15t(c) 
(-I) St!clion 81.1~(b)(3) 
(5) Soctlon 61.1M(d) 
(6) Section 61.155(8). 

~ 61.157 Delegatton of authority. 

(u) In deleguting implementation and 
I!nforcement authority 10 a Slole under 
section 112(d) of the Act. the authoritit!s 

(b) Authorities thaI will not be 
delegated to State8: 

(1) Section 61.140(C}(2) 
IFR Duc. 90-26835 Filed ll-ll'-OO; 8:45 10m) 
81WHG cOO( _ 

Agency 

fPA 

OSHA 

roT 

TABLE l_-CROss·REFERENCE TO OTHER ASBESTOS REGULATIONS 

Cf R cilalion Comment 

4;) CFR 763. Subpat1 E. F ________________ . ___ • ____ . _____ • __ • __ ._._. _______ . Requires lichools .to Inspect tor asheslot and Implement respoMe actioM and 

IUbmjt asbestoa mat\Il~t plans to State.. SpcN:lfte8 ..... of acc;roldlled 
inspectors. air Mr:lplino methOds. and wilste cisposal ptoc:edurn. 

~O CFR "27 .. __________ . __ . _____ ___________ . ______________ . ___ . _______ . Ellluent alsndetds tor asIlestos men..tac\uring IICIUrce categories.. 
"0 CFR 763. Subpart G ____ . __ ._. _______ _____ . ____________ _____ ProtllCU public employees performmg asbestos · eb8I.lftMUol work ... Slates not 

_ coyered by OSHA aabestos 8l8ndard. 
29 CFR 1910.1001 _____ . __ . ___ .. _ ______ .. _. _______________ WOOl., protection metsuree-eng.neering controlS. worker training. labeling. rcspl-

rlltaty protection. bagging of wll5le, 0_2 lice permissible DPQ"'" Iewl ::a CFR 19~5.E8 ___ · _____________ .. _________ Worker ptoteclion _urN tor all conalnJction wono hvoIving asbestos. including 

. demo!'!Ion end r"no.t.~worII pt8C1icas, wonoer training. bagging 01 waste, 0.2 
flee permrssibte exposure level_ 

30 CFA 56, Subpart 0 _. __ . ____________________ SpecifIes eApOSUles limits. engineering controls, and respllatory protection meas-

ures lor workers in surface mone._ 
30 CFR 57, Sul:parf 0 _._ .. _______ ._ ... _ __ . _____________ .. SpecifIes exposure limits. engineering controls. lind respiratory ptO\ec:tiOt\ moasures 

. fO( workers in underground mines_ 
49 erR 171 and 172 __ ___ . __ . __ _ ____________ R<ilguleles 1M transp<ll18lion of asbeIitos-contllining .aste metSfiaL Requires waste 

containment lind shipping papers_ 
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APPENDIX D 

occupational Safety and Health Administration (OSHA) 
Standard (29 CFR 1910.134) Respiratory Protection 

and Respiratory Protection Program 



OCCUPATIONAL SAFETY AND HEALTII STANDARDS 
SUBPART I - PERSONAL PROTECIlVE EQUIPMENT 

. (Co4c 01 FeMn.I Rq.Aau-.. nIle 19, Oaptu XVII. Put 1910. s.&p.rt I; J6 Fa 
J~ M.y D. 1911; UK'~ at J6 FR 15105. AUC..c 13. 1971; J7 FR U13I. 
Odoba' IS, 1912; rc._IiUe4 at 39 FR 13501. J..e 17. 197~; stud.,d pro9isio. 
f'e9ob11 at.o FR "97l6. 0d0Ita' l..c. 1918; alDCMed at ~ FR 53ll.FebnIary 10, In.c, 

s"aa, .. ~ ....... " ... dI .. 
E~Ip •• nt 

• 191 .. m c-.r II •• I .. M.". 
(a) Appae.CfcM. PI'otec:CI ........... &. 

IDCbacttnc penoo&1 pnMcU .. ecautpMa& 
lor q-. lace. bead. .ad au.astMI. PI'O
kcUYe cIoc.hlDc. ~ ~ aod 
pnMcUN abJeJda aDd barrlen. Jb&Il be 
pcoricSec1. u.ed. aDdlDA1Dca1DId 1Il.1UI&-
&&r7 aDd nUahIe caad1Uoa w""" " 
la oecea&I'7 ~ NUOG of buu'dI at 
PtOC or enriroarncat. cbernlce' b.u
arda. radlo&ockal h.uu'dI. or mechenlcel 
In1&&lU .. cacioUD&ered III a IIIADDer ~ 
ble at c:auaa.nc lAJ\117 or ~, La 
tM tUDCdoD of &a7 put of u.. bocb' 
Uvouch ~ 1 .... ·'·Uaa or pbJt.
leal coatac\. 

(b) ,rlllplOC""--"" ••• ''' ••• '' 
Wbcn ~ ... pnn1de UMIr 0Wft pro-
tecU .. eqUlpnMn&. Uw aDPIoJa' ebaQ be 
r-aooN'bI, &0 ...,.. lea ~. lit
cJud1Dc pc'Opcr II\&1Dc ........... aDd -mta
Uot:l oC ·auc:b equipment. 

fe) ~ AU puwoaal " proC.ecttft 
.,.uJ.pmcnc. &ball be at ..r. dedcD aad 
coost.nlct1ol1 tor the won: Co be pu
Iotmtd. 

.In .. lll Er .... (-- .... , .. '-
(a) ~ (1) ProWcttft qe &ad 

lace equipment. ab&U be nquirecl wben 
then La .. reaaona.bIe probahWt7 of la
J\117 Lhatc:aD be pcyyaltcd b7.ucb eqU1p
ment. I.a wen c:a-. ~ &b&U 
malte COQftt\1enU, .. n.tJ.a.bM .. l7Pe 01 
protector ault&b&e 'or the -' to be 
performed. &Dd cm~ IhaU \.a .uch 
prot«Lon.. No W1prOt.cct.ed Pft"IOIl Ih&ll 
mow1n( I, be aubJ«t.d to .. bu:ardoua 
eaYiroa.<n«1t.al oondIUoa.. 8ai t&bk ..,... 
~tora ah&1J be proyfded wn.r. m.&

c:nu- or ~ PRMO' u.. h.uard 
at nytnc ~ I1&ra. Uqu1.d.I. Wunoou. 
ra..d I&.1.l4a, or .. oocnbtne'loa of ~ b.aa
u-d&. 

(2) JOnK.cIon aba1I -' &be laIIow
lDI" ,,'nhaND ~: 

(I) 'lba7 tbaU proride adeqaat. proe 
t.daoa ~ &be pankuIar buarcIa 
lor wbidl \bQ' AN ... .".s. 

(u, n., IbalIbe ~comtcd
able wbm wom UDda' \he dee!1' .. ted 
coadIUoa&. 

(Un 'I'bIr IbaJl at aaw &ad IbaIl DOl 
~ lD&erfaw WUb &be IDe.. ...&.1 of 
\he ...... 

(IY, 'lbcr IhaIl be darabIe. 
(y, 'Ibc7 IbalI be ~ of bdDI 

cUaInt~ 
( .... , 'Ibq IbaU be ~ d-neNe 

('ttl. ~ ....w .. __ ... 
&DIS l.a IOCIIl npair. 

(J)r.nc.. ............. u. 
\1M ol COCTeCU .. S- III _mct.. aDd 
wbo an ~ bF Uda a&aodaI1Ilo..,. 
.,.. pro&ec:Uoa. aheJI...,. ~ ..... 
t.cM& of ODI of UN foIlowUIc tn-: 
U)~wboeI~ ...... 

proori4e opUca1 GOn'eCItJoa. 
W) Oou* Cbd (aU ... wona .... 

OOIndlw ~ wtu-.& dletwbIaC 
\1M &dJ~t. 01 u.. IPWK_ 

(W) 00cdM Lb.U I.Dcoc-pN a&e con-.
Uw s.- mouzU,ecl beblD4 &be ~ ---(.) ha7 proCec:t.or Iib&D ... MICIncU:r 
~ to ladIlt£lll 1deq"C\c:etioQ -.IT 
of \be m.unaiacWNt'. "l Wbal l1m1t&d.on1 or ~alioal 
are IncU<e'oc1 b7 thor 1D&IWl~. &.bet 
ab&l1 be tnnan1t&ecS Co thor .... &Ad care 
t.a.Ua to ... th&t AICb lUn1t.a.t"- &Ad 
pncauUooe are ~ d" ...t. 

(f) Oontcu.. ~ ~ &Ad 
!Me 01 ~ tor qe &D4 (eee pnIC.ctioa 
&h&1l be In ~ wtth ~ 
Nadooa18t&nd&rd (Of' Occ"p'11«M1 &Ad 
EducaUoo&1 E)-e &D4 raoe ~ 
In.l-l .... 

• ltl .. U.. I .. ,-MWF .. I' , ... 

(a) ~ ~ (I' Ia u.. 
coaual of &boM "CICdP"1nM1 ..... 
C&UMd IrI bna&bIac &lr onate".'tecl 
wt&ll blll'alful dUlCa. lOCI. cu... ....... 
...... aDOta. ~ or ...... 1IIe Jd. 
IIW'1 oIlJecUft Iba1I ........... .&.-
~ CDGcemlMUeJa "l'taIa abtJIbe 
acmmplldMd .. I.,. .. ,........ ~ .-:
cepWd enctrwrlac ClllDtnI ...... Uw 
aaaapie. cadaIure or cane =, olllle 
opua.Uaa. ....... aDd local watn.1inn. 
aa4lUb1Utudoa ol_ &aIdd 1UkriaII'. 
WbIIIl cffldlft nsctDeatac eaaana. an 
~ IIUIb&e. or wtane &IM7 ... bIInc IDe 
IUblClld. ~ ~aballbe 
UM4 P'IftCIAII& &0 ... ,oUowtac ...... 
JMG&a. 

(2) RIaoIrap. aheJl ......... ~. II " 
&be eaap&oJW wi.- lUCIa .... ' me .. 
~ to ~ &nil .... u. ol &be 
~ Tbe ClQI lee IbaIl ......,.w. 
tbe ~ wbIdl .... 1lPCI'k-.... &DIS 
A\abIe lor Uw ~ lD~ TbI 
_~ aball ... fMlI=d ....... \be 
a'lb'kbaMa&. aDdlllA1awaaac.el ...... 
plrat0f7 ~ pcocn.a wbldl aball 
lDclude the ~ GCI&I1De4 l.a 
p&racnpb (b) 01 UUe8ecuoa. 

(J) T'ba~~ ... tIM .... 
114M ~ proC.ecdoa III .-.d
&DOe wtth ~ aDd tnba&Dc. 
teed .. 

(It) ~ }O'" .. ......., __ 

~ .,r.,...-. (I) Wrtu.a a&aDItud 
opcn.~ ~ ~ thor .. 
1ec:Uoa aDd .. 01 ~ aI»J1 ... 
..c.abU&bed. 

(J) ~ IhaD be ..a.cw GIl 
\be b&de of buank Co wbkb \be __ 

. ,,~ 

(J) n.. wa' abaU be tDIItnIcW aDd 
tn1Ded Ia tbe ~ _ ol ~ 
&D4 tbett' Uaal&&tioaa. 

fCIIR-.dJ 
Iln'. I)4fbl41 ck'-d br ..... un. Febcv
MY t •• IMII 

lSI ~ ..... 1 be r..,ulerly ct-.d 
...t d .... 1.a.d.. n- \.-d by ___ than 

I~ '''lQ.1W'''~11 
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( RESPIRATORY PROTECTION PROGRAM 

1.0 RESPIRATOR SELECTION 

Th4 OSHA atandard .tate. th.at reaplraton Ihall be .elected 
' aceordlnt to the type and eooeentratlon ot air eontaminanm to 
which worker. are e~ed, and that ANSl UI.l-li69 shall be __ ed 
tor gUIdanee In their ae1edlon. OSHA a1ao requJre. that resplra
ten approved or accepted by the National Institute tOf' OceuPl
tional SaIety and Health (NIOSH) or the Mine S&!ety and Health 
Admlnt-traUon (MSHA) be lBed. 

SpedCle replaUon. eoneemlng reaplratcr approval ean be round In. 
the Code ot Pederal RegulatJona (30 CFR 11). All resptratara mtllt 
pua • at test to determine that the raee-to-taceplece led Is 
eCCeetfve. and In the cue ot hoodII and helmets. to enatre that they 
are not likely to develop. negative ~t.re dl&"inc UN.. Detailed 
1n!ormaUon on the ~oducts eaR be tOWld In th. mOlt current 
edition ot the MIOSH Certified EquipmeRt u.t. FW1her ct.n'CIlt 
information can be obtained directly throu&h NI08H or OSHA. 

2.0 EVALUATION OF RESPIRATORS 

%.1 FlT-TESTlNO 

:( , Altnouch manuf.crtur-en dMlgn Caeeptece. to fit .. broad I. aeetfon 
\, ot the wcrtctng population .. poalble, no lingle reepirator will fit 

ev.-yone. 'lber.Core, It is .trongly ~ tnat many tx'andl ot 
a rtven type of rapirator be ~ to take advantage ot UHt 
dl!!er-ent (tttine c:hancteriatlc:s ot each.. In uu. .1.,. the d\ances 
or ~ly fittlnr all workers are inc:reeHd. In adcItion. havinr 
more-than on. Caeep(eoe to chooIe from pv. the .eric .. I. better 
d\anee or findlnr • respiratcr with I. comfortable tit while pro
'II din( adequa te protection. 

Determlnatioa of Caoepieoe fit eM Involw •• lth .. quaUtative and 
quMtltattv. te8t:L A qualltat tv. tat reU.. on the wearer" tub
jectiv. ruponae to I. telt I.tma.Qh". of Irritant .malee or boemyl 
aoetata, Cor inltanCM. QUalltatN. t .. ta .... !&It and eMUy per
tormed in th. field and do not r-equ1r-e complicated. expen.tv .. 
.quipment tse. Appendlx A tor examplu). A quandtattv. ten U8U 

tom. oth.. mMna ot det~t~ raeepleoe IMkq'e and r-eqWra 
ex~tve equipment that can t>. operated only by hI&flly trained 
penonne.1. SpeeW oooaidera tlOft Ihould be 1Pv48ft to hlrlOi' oonaul
tan til 1 { QUaIl ti tat tv. tu til W'e 0.. intd.. OSH A ctrren tty ~ Ire. n t 
t_tln( of aU neptiv._ ~ r-pk'aton, lndtJdlnc .klg1~ 
rupntcra. OSHA roqu ..... that a test atmo.phere t>. awUed to 
bMa the quallty or Cit Ulin( reeocnlxAd qualltatlv. 0(' quantlta
ttve~ 



1.1 MKOICAL RVALUATlOH 

( £.am .mployH "'Inc ~.tory proteetloo mUit be evaluated by & 

physfcfan to det .. mtn. ru. cr her abWty to w ... a ~p".tor w'th
out .dv .... fiedth .crecta. nul evaluatlOft pnerally Involv. th4 
UN ot pulmon..,. CUnc:tton t .. ~ to acre-en .mpl~ tor pre
.xiat~ r~atory cr oudlae conditlont wh1c:b may be aaravated 
by the UN or a ,...pk'ator. A statement by tM phyliclan that tIM 
emplay.. la eapable of • ..nne a r.parator Ihou1d be on llJ. tot" 
.. ell employee required to wear • r...plrator. 

• 
U RMPLOYEETRAINlNO 

It l:a Important en. t employ.- be traln.ct to UN r.-pita tors ear-. 
. NOUy tor tMm to be eftec:tfv .. Tbb tralnln« Ihould InclucHs 

- PuttlnC 011 the retPrator proper!, 

- AdJuat1nc ter • MC\ft at 
- DlICI_ioft of r'-.tor oapabWd_ and limitatiON! 

- Prop«' .tcrqe and malntenance of a-.plratcn (Me next aeetton) 

1.0 RESPIRATOR MAINTENANCE 

3.1 STORAG! 

(( Wh4a not In UN, It is Important that ..-pAr.ton be .tored wheN 
they will not be damqea or eontamlnated. OSHA requla-M that 
rapitaton tM stored to ~teet aplnlt oo.t, 1Will&ht. he.t. 
extreme eold. ex~tve motstUl"t, and damalinc chemlc:als. Leay
lntt a r"'aQir'atoc' t.rtprOteeted. suc:b .. ~ a wcricbendl or In a tool 
eablnet cr toolbox amane hMvy wt"encbe:a, may damac-lt. 

. 0' 

It l:a stroncl, r-eeGrameoded that t'rMhly clMMd r.-plratOn tM 
plaee:d In heat ... M1ecs or NUMble pLutlc bap Wlt11 re_ue. 11'Iey 
should be .tared In a cleu., c%y loeatlon a w.y trom d1recl aun.l.i&ht. 
They IMU1d be 'It~ in a dnele lay. wi th tile Caceplece and 
elihalatlon val" In a mere or 1 .. normal pocltion to prnent the 
nbb«' plaati4 troca t'aIdnc a pC'manent distorted ... t·. All ree
p4r.tor. kept .... dy Cor nont'OUtlne or emq-eney \.1M mUit be stOred 
in a Cllblnet wi ttl compertmeat. btdlt tor that ~ 

1..J IH8P.RCTlO H 

~.tora UMd rouliMl1 IhoWd be ~ beCwe and alter 
.. ch UN. R.ea9r.tora \.-.d Cot em ~ escape Ott raeue pw
poe.-. mtmt be ~ed .Iter .. d1 ~. and at l ... t monthly. ~ 
06HA ~lratOtt rtandard roequ r- tNt ~tCX' ~tloo 
include. ch-edc or the ti&hm.. or oonne-otkloi and dl4H::k oC th4 
C~ece. v-alv .... ~ti.n« tw.... and cani.lt .... Ttl ... should be 

-t-
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~te<J C«, break ... tray... tetC'S. mctl~. ItlCCeru.nc, m-t Or' d5c"t 
on valv-u, m t.a inc' puts. e to. 

A .upp&y o( apue perU mould tM ava1lable to r~~ wom or 
broken pert:a.. 

3.3 CLEANtHa 

All r.ptraton ahould tM clecned collowin( Mdt daY. lM. NIOSH 
luau t. the (ollow ~ procedtre. 

- Rcmoye the aJr-purity1nc element and the valve n~ 

- Do not attempt to ntnlO'ie pdnt, vam.ill\. ar laequer from. 
eartrldpl ar fUl«'&. When theM aJr-purlCytn, element. eontain • 
aecumuladont ot pdnt, enamel. « laoqu.. they mUit tM di.a
c:arde<L . . 

- QUa .. aurtaOM ot the re.p6ratar taeepieee eov.-.d with aec:u
mul&don. ot paint, enamel. .ar ·lacqu .. may tM wiped wtttl • 
doth that baa b..a aoeked wlth an awoPrlate d..nlnc agent. 
IC tocmd erced Ive, mineral apki ts, turpentine, or naphtha may 
be UNCi. Aft .. cleenq, tne qent ... wiped from the ea~ec:.I 
with a try cloth. 

- An orpnle solvent or .trlpplnc qent nev .. Ihou1d be UHd for 
aoektnc the respirator patt&. Plutle« rubb«' c:ompoMnb wlll 
be advene1y aIleet.c1. 

Wat.-beMd palntl or .. meta may be remOHd with a doth 
laMed In a ao.p and wat .. aolutfon. 

- 1be rtllplratar th.. IhoWd be wabed lJI ... 111 waw, about 
UO·OJr. Detetpnb contalnlnc a bacteridde are ,"C .. rod. 
1be facep(ec:. and perta IhoU1d be IttUbbed wi ttl a !'OCt bfuIh to . 
....... tbat all fare"" matter ... removed n-ona sureaou con-
ta.1nlnc the w ....... f~ . 

[( the deter'l*'t uHd In wahine doe& not oonWn • ~cterldde, 
a diatnf&<%tinc rinM mwt Collow. Ral1ab~ dia1nleetant. may be 
ru.de rroc. .ame dmple houMhold solution&. Two tabt.poona.. 
ot d\lonn. blMClh added to • p110a of .at.. wUl produce a 
ttn>odtLori tie lOlutlon that d1Qnlecu r~a ton eCCecUv.ly 
with a Ilmpl. lmmerdoa.. An ~ ioautioa ot iodine made 
by add1nc one t~ 0( t~ o( ~ per p.Uon o( wat .. 
wat...., ... an ~te diainte<:tant, and wtU not o.macw the 
I'\AOb«" or plutJ.c La r .. ptut« raoep(eeec. Apia, aunply 
lm m~ the l!" t La ,sufficient. 

- ACt .. wahire and dlaJnIect~. the ~iratoc' murt tM rlnMd in 
dee.n, w.ae wat ... Reooatmeoded temp«"tur-.. VICY trom 120 
OY to a ",wmunI ot IsO Op. ManuCactuer" u.tructlona should 
boe CoUowed.. All tn~ of det~t and acniUx .. muat tM 
r.. mav ~ to pre-Yeo t d« rna tJ t.1a.. 

-1-
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( - nt. ~toc' .nouJd twI allowed to alr-dry OR a.de.n ... fa08, 
cr by h&n(tnc' from a w"" ~ h.n ~. new alr-p4.rtfylnc fi.
men~ should be attached.. Valve QapI should be r-cpl~ .. 
n.c ... ary. 
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APPENDIX E 

National Institute for Occupational Safety and Health (NIOSH), 
Method 7400 Air Sampling Method For Asbestos 

ih\IJOJa02\omplanl 



( 

ASBESTOS FIBERS IN AIR 

National Insfifuft for Occup:aCional Saftl)' and Htalth 

Anal)'fical MtChod 

Aaaly'e: A~~tos fib':h \Icthod ~o.: P&CAM 239 

MJItrix: Air RAnKe: 0. 1-60 fibers 'cm' 

Procedure: Filter cllllection. Prccisi"n (CV T): 11.24 100.38 
microscopic count 

o.cc ISAICd: ) ·'30 ' 71 Oassificalion: o (Opt'ralional) 

Dacc Revised: 

1. Principle of the MdJaod 

1.1 This method dcscri~!I. the equipment and pn.':edur,,'S for collecting. m"unting. and COUDtiDc 
asbe6tos fibe:rs on cellull'ISC ester membr;IO.' filter!' in the: elraluatiQn of personal samples 01 
airborne asbestos tibe:rs. T"" purpose of the melhl\(f i!O to determine 3n employee's loda 01. 
exposure to 3irhorr.e :utx~t(lS fibcr~. The ::neth,,<! i~ primarily a pers,'nal monitoring tedt
nique, but Can be: used fur :uea moniloring. 

1.2 The sample is collecled by drawing air throuPt a membrane filte:r by me3ns of • b3acty 
powered personal ~ampling pump. The: filter ilo Iransf"rmcd frllm an upaque solid m.embcaAC 
to a transparent oplically h"mogc:nevu: f,cl. The fit-crs arc ~ized 3nd counted using a ~ 
contrast microscop'-' at 400-450:< ma~nificati\'n . . ' 

1.3 Dcfinitiun·;. A!l.lxstos tiber. fur cuuntin~ purp.."c:o. meanl' a pani.:ul3tc "hich has a 1lh~ 
dimension longer th3n .5 micrllmcter:. aod "ith .l Icnluh tll diameter ratill of 3 to I or crater . 

. Asbest .... includes chrysolile. cumm:nl=tunil.:-gruncrit~ ';lIOl.sitel. cfl'<Cid,'lile. fibrous trnzac,. 
lite. fibrous anthophyllih':. and fibr(\u~ ;o:.:linlllite. 

1.4 Any labor3tory attempting to use this pfllCedure sh<luld have al least one counlct attaad • 
training course conducted by an experienced. prutk~(nl lahor:ltof). ~:.I~ice:. unlutored COWIld1. 

using only published instructions. can ea,il~ llbl310 cClunlS of half th~ r-crformcd by experi
enced, proficienl counters. Large differcncl.~ l>.:tween 13bor3tori~ -:3n ~ caused by: I) dif
(erences in techniquc 3nd ubsl:r .. ing abililY amc·ng. counters and ::!) smal1, but signifia.nl. dif
c.erenc~ Ixtween microscop~ mc:clin~ the ba~i~ specifications of SC'C: ior. 6.2. 1bc foUowilC 
procedures are recummended: 

1.4.. AI1 microscopists whu pcrlorrro 3.Stx~".~ cHunling ~hould meet togelher lor 10 "a&bcIaoI 
counl ing work.shop" at least quanerJy. This is b.:,t acco,npli~h.:d with countcn m
several laNratorics using their uwn n1iao-.c,,~", . 

•. 4.2 E:1ch micr~opist should COUIII lh.: '.1m.: ~ril.~ llf slides and with I~ reiults bOIC 
comp;ared. 

1.4.3 DitTcr.:nccs hclwcen count.:n; ,hl1ulJ t-.: rC'ClI·.·:d wilh .. iJe·t'ly-side counline at Ik 
tidlls hy Ih.: dalkr':01 c,'unler~. 

1.4.4 Individuals wh\1 arc found 10 he r.:r,i~I':nl lIulliers ova >e\eral sessions iliouId • 
enc.:>uraged 10 seek. uther tash 10 l~.:;r rl':ol'l'Cti" .... IJt ... lral"rics . 



( 

( 

I. , 

2.1 The uS:lbk rJngl: ;~ prim:lrily :\ (unclilln ,I( S:lmple volume. microscope count tield at'!". :and 
backgr(\unJ airtxlfnC' r;lrlicul:ues. The influence u( Ihl.~ v:lri:lhlcs is di~us~J in 8.1.3. For 
a miCrl.~llpe count tidd :lfe:\ '. 1.(0) mm= (~e Figure II itnJ a pump tlow lah: 01 1.7 Ipm. 
the <,ptim:.1 fiber Jen~ilics woulJ be pr~ccd over the range of 0.4 tiber/ cml (8-hour sam
ple) to aix'ut 60 tibers cor (I ~-minute sample). For a field :lrea of 0.006 mm~ (sec Figure 
2) and a pump ftow rale 01 1.7 Ipm. Ihe oplimal range is 0.2 tiber/cml (8-hour sample) to 
about 30 tibers em' (J 5-minule umple). In each ca~. Ihe "plimal detection limits arc in
versdy pnlponional 10 pump now rate. 
The .upper Jetection limit Can be exte'nded hy using sample times less than I S minutes or using 
lower ftow rata. The lower detectiun limit can be exunded by increasing the ftow rate up 
to about 2.S Ipm. Filter surlace fiber densities less than opcimal (less than about O.S to 1.0 
fiber per c,)unt field) arc still adequate. but will Iud to decreased precision lor the method (in
creASed codficient 01 variation, sec Section 4l. 
~ minimum total fiber count in 100 fidds considered adequate lor reliable quanti'3tion 
is 10 fibers. Thus. the lower limit 01 reliable quantitation is 0.1 fibcr:cml (100.000 fibers/ 
m:&)_ For Ihis level, a ftow rate 01 about 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 01 0.006 
mm:. the minimum sample time ~ould be about I hour. 

2.2 This methnl considers only fibers with a length to diameter ratio of 3 to 1 or greater and a 
length greater than S micromc:ters. 

1. latmcl"C1lCu 

In an atmosphere known 10 cuntain asbestos. all panic:ulato wilh a length to diameter ratio of 3 
to I or greater. and a I~ngth gt'l:atcr th:ln 5 micr"meters should. in the absence 01 othc:r inlormation. 
be considered to be asbestos fibc:rs .. nd countca as such. 

4. PruisiOti and A"eurac) 

4.1 In the pasl dl.'C;Jde:. Iherl.· ha\c :lpPClfC'd a numh:r uC ;micJes examining sources oC variation 
.in the asbt·,tos sampling and counting procedure. These inclcde: lynch et al. (11.1), Weid
ner and A~!r (11.2), Cunw:lY and Holland (I I.li. Leidel ar.d Busch (11.4), eeckctt and 
Attfield (II.S). and Rajhans and Bra" (11.6). The sources oC variation will ~ discussed 
by stages in the membrlne filter evaluat:on procedure. 

4.2 Socuces 0( Vali.rioa ia rlK SampliAc Process. These include variations in pump ftow rate. 
proximity "1 rhe filter to the employee's body, and tiller location (lcCt to right) in the em
ployce;s breathing lonc. 

-'.2.1 Section 9.1 rl.-quin:.s that the person .. I ~mpling pump b,c calibrated with sufficient 
xcuracy such Ih;ll lhe 95C7'(" confidence limits on the ftow rate arc:: 10%. This is 
cqui.a1c:nt to a coeffICient ul variation (CV) ul Joout 5 %. Hcwever, this CV makes 
~ n"gligitlle: cuntrihulion to the: t.:.'"'l CV Cor the OI::thod due to Ihe: relatively luge CV 
01 t:le cuunting procct1urc:. 

4.2.2 Cunwa, :lnd H(llIand (II.J) concluJct1 tlut ~itioning 0.1 the nller cassdte 00 the 
.... ('a~C'r (r..·~arding the: ;Jn~ul:lr purllons oC the filter Jnd their proAimity to the we~rer) 
is 0"( a ~.~nific.lnt factor in delermining the fi~r JistrihiJlion on tillen. 

4.::!.J Wci,!ner :.nJ A)C'r II' .::!I conclu,kd IhJI (here' i\ no apprl.-ci:lble difference between 
~aml'ks .:~·lIc':I.:J lln cilhcr the r i ~t ur Idl ~I(k~ 01 J brealhing zone ur between 
'Jm, 'k" .:,.I1,...::,·d ,.Jc·tty ·, iJc. c'i p..-c i:llly br ~:1 mr'eS ... ·ilh conecnlratiuns Ic:!, than 2.S 
ti~" ':111' . 



4.3 ~~ or V.ri .. ion in .he- CCKln,icac I"roc<-durt' 

.-

4.:l.1 Random varialionl- exisl in the fihcr di,lrihul illn .'n :, fih.:r W\'J(:\' (intr:,.w&:dge vui
:It-iliIY)· The induslrial hy!;iene lilcr:llur.:- has ~e\'n c"n\tdcr:lbk tlch:uc in the las( 
211 ye:1r~ ~onecrnin!; whcther lIr nul the di!oolribuli,'n ,·f mIRa.!1 dthl ,Ir a!ooh~I("K fibers 
on a filter surface is ad.:qu:lIcly de~ri bcd hy a PUtM.lln di~trthullun pWbabllil)' density 

4.3.2 

funcliun . Lcidcl and Bu~h (11 . .0' found excellcnt :1~re('ment hc:twcen cmpirical 
err(lr ,·arillnce :lnd thcorctic:lI variance clilcul:ited (rllm Ihe a .. ,umption o( Poisson dis
tributed true counts. They concluded that there: ..... :lS not elcessivc \':lriation amon, 
count fields (or a filter wec!ge and that clumping of fibers (non-random c~lescen~) 
did not oo:ur. 

Variations exist in the fiber dis.. :~ution on the. tot:ll filter surface (inter-wedge vari
ability) due to the random or non-random distribution of til'lers across the tOtal sur

. (ace o( the filter. This type of variation is e:lsily cunfused with intra-,,·edge variations.. 
The count procedure does not require counting (I( multiple sectors o( the filter. There 
may be significant differences between average counts for different "edges. or the fiber 
distribution variations for the total filter surface may be greater than the variations of 
the Poisson distribution. If either of these occur experimentally. one must use the 
experimenul variations to estimate the minimum prct:ision o( the count procedure. 
The minimum precision is governed by the variations of the fiber distribution on the 
tOlal surface of the tilter. 
Conway anc! Holland (11.3) concluded the ddtribution of tiberi on filters is not uni
(orm and the distribution of fiber counts is more disperse than Poisson. For t~cir 

filters which had signific:lnl variations in fiber concentrations between sectors (as much 
as SO-60~r of the to(al filter mean). they described th~ (ollowing relation for the: 
standard deviation of the total number of fibers counted on a ..... edlC (N) 

empirical s~N) = 1.6 (N)l'; 

..... here N is about 100. The Poisson st:lnd:lrd devi:ltion "'ould bc: 

Poisson ... (N) = (N)' ; 

R4jhans and Bragg (t 1.6) in Series I of their stud), found significant variation betweC2J 
filter segments and rejected the Poisson distribution for the total filter surface. How
ever, in Series 11 of their 'tudy. utilizin& various experimental modifications. they fouod 
no significant variation between filter sc&mcnts and no reason to reject the U5ump<i!lG 
of Poisson distributed fiber counts. 

4.3.3 Systematic variations due to ditferences bc1ween microscopes were studied b)' uidel 
and Busch (11.4). In their study using tivc different brands o( microscopes. they found 
no signitic:lnt differences am"n, (~ur. but the fiflh gave . counts apprnximatcly 459r:
higher on the avenge than the ()(her four. 

4.3.4 Vuiations due to differences between counters should ~ examined at three levels: 
expericncc.d counters occasionally countin~ experienced countcn routinely ccuntin&. 
and inexperienced (new or unNIOfed) countcn. Lcidel and Busch (11.4) studied fi~ 
experienced counters. wi.h one counling only occ:lSionally. Th~re " 'ere no sl",ificant 
differences among thrc:c of the counlers, but a founh w;a, 16~ lower lhan the tim 
three. The: ti,tth. who occasionally counted. avcr:l(te<! 21'if. higher than the tim thrc:c. 
Conw:lY :ln~ Holl:lnd (11.3l "udied thrc:c expericnced countC'rs and ~hrce inexperienced 
coonlers. They found statis.lic~ly significant differc(\('cs between the mean" oj bofh the 
experiC'nced and inexperienced counlers th:lt typic:llly were in the ra!llc plus or minU$ 
.5 II) 15 %. They concludC\.l Ihal cx~":~e as a fiber eounler is nO( a significant 
puamelcr :ltfC'Clinll mu·r .... ounlcr v:lri:lliolas. 



R.ljh;lOS and Br:t!;& (11 .6) ("unJ n,1 'i~r"ti.: :lnl J,H ... rcnc .. -s am~'"!: m.:.IOS ,.( ti" .. · .:.'p.:ri-
( enc.:J COUlltCr'\ in Series I of their ~luJy . But in Iheir cardully ':~'ntr,·lku Series 11. 3n 

3naly~is of \":lri:lncc ~howcd "ignrrleJnt ~'3riati\lns h.:1"'~en counters th:\I wcro:- plus or 
minu\ I to I ~'1-. 

4.35 V:lriali·on.\ ~Iwccn latmr.rluric~ lre m(~t liL:dy due 10 systematic hi.lsc!> lnJ :lre not 
a ~ignific3nt ldJilillnJI slturCe o( ,anduO! \·.lri;lliun\. Any aJditional v3riations arc 
m~t likely dUI! to differences in counling tcchnique. Bcclcett and Attfield (II.S) ob
ser\ed Ihat standard elJunter'\ improved grc;ltly :lfter person:lI instruction; als.) ncw 
counters. after instruction. tended to o\'crcompcn:\atc and gel excc:edingly high counts. 
AdditionalJ~·. they found that counts (rom an experienced laboratory that had not had 
COn!3ct wllh "'ther laooratori~ performing tho: ~ame an:lIy)is wcrt: ;1) (,j( (com Ihe 
SlanJ:lrd values 3S were thl! counls hy ncw Cl'unten. 

4.4 Sources of variations tlctwcen s:lmpl~ tlken at different timc:s on \lne employee during one 
worle shih can affect Ihc c'posurc estim.Hc (or that cmpl\lyec:. Th,-"Se are primarily due to 
a) differences in exposure cllnccntrltion\ during the day. b) differences in location of the 
employee ~'ithin Ihe plant. and c} dilferences in w"rk operation ~r(ormed by the employee 
during the d:lY. These sources of \'ari:ltion C:ln be contrlJlled by proper choice of sampling 
strategy. Refer to leidel and Busch (11.7) and .leidd. Busch. and lynch (11.8) Cor an 
extended discussion of sampling strategies. (ntenla!' tempural \-ari:llions can affect the ex
posure estim3tC1 IJbuined on different day~. Refer tlllc:idc:l. Busch. and Crouse (11.9) (or a 
discussion of this ty~ of variation. 

4.5 Until recently. th~ (ntal .:ucffici.:-nt of variOltion fCV r) fllr the sampling ilnd countin, proce
dure was best estim:Jt~-d fr,-'m t~ worl of Con1401), OInJ Holland (11.3). The conclusions 
of their st\;dy indud\.a.aJ: 

4.5.1 The precisilJn of their pn-..:edure fIX' filt.::-s nt\( cont:linins :.>n abundance of ~ne 
rihers C;ln he ~~timah:d by a c,\CIfi.:icnt llf \'ariation lIf 1&.2 9C- . This \'alue includes 
vari.ltion amontt .:ountc:rs and l'~e(\'cJ intl!r~lcti~ln effa:'.:s. 

4.5.2 The JCcuraey of th.: rfl\cedur.: for similar filters may be estimated for a IOO-fibcr 
COUllt by a c",<fficient of varilti,," of :! I.~rr. This assumes tha( the contribution 
of the overall \ ari3nce from the nonuniform liber distributi\ln is additive. 

4.5.3 A high pc:rcentage l)( very fine ti~" \In (he filter can signific;lntly a(fcct thl' sundard 
deviation and confidence limits fur counts ~. differc.-nt countcrs. After combining 
variltions in fiber concentrations over the entire filter \·.ith those for different · counters, 
it W3~ concluded: 

... For filters with a low co~entr:ltion uf fine fibers. the coefficient o( v3l'iatioa 
is ~timated at .! I % and the 95 r.; ':l·nfil.lc:ncc interval is == 43 %. 

b. Fo!' filters wilh a high conc:cnlrJliun ,-.f fine fibers. the coefficient of nriatio.n 
is estim3ted :It :25'1- anY Ihe q~rr confidence intcrv;u i~ :!: .50lk. 

LYIK~. Kmnoyctcr. lnd leidd lll . l) ha\'c :lls..l rcp\lrted on \·3l'ia.tions of the method. 
The;r Ifltral;10c.lrahI Q .;.tudy utilized t~ data ff\'m a lar~1! numk-··· of dust -:ounts made 
by (:ilf"rent mcthl-.Js hy c:(pc:rienc .. -d .:uunt"" I'\'er a period of years in :In epidemiologic 
stud~ of the a~~I,·~ pn-.Jucts inJustry. They Clm.:luu\.a.aJ th3t the :!>tandard deviation of 
cuunl, "r tit-.:f' h'n~.:r Ih:ln ~ micru",ete" "n mc:mhr:rno: filtcrs could he c:stim.ltcd 
(rllm tho: rc:bliun or ~ t" I~ ·.~I. Thu.;. (,'r c"un" "f :1~,ut 10(1 ntlcn. the: cocffici\."Oc of 
v:rri:Jli"n .:-,'uld "c .. "'IIIl1:U .. -d .1t '''''ut I ~.~r; :.100 the q~r; .:-un:ldc:nce lImits at == 
JU.4i'"r. Th.:.e ·\ Jlu .. " ar.: I,''''.:r Ih:11I rhe \·;,Iu ..... rcp.lrtC'\J by C~.nwa)' and Hulland 

II J. " 
Rc.:",':I). Ih ... J,·hn,· \1 .. 11\ ilk C"("""r:,III," c,.nd ... .:Ic:J :.1n in·hou~ in\· ..... ti&atiun o( lhe 
a .. t-c,h" C:\lunt lOt:lh,-J III 1111 . Th.: ':lIJ~ J31a ,,'lIIainL-d tu(31 fit-cr ':llunl\ ("r ,,\er 
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1lI0 hllcr~ with ':;I(h rilh:r c,'untcJ h~ tw" hI lin: .. ·,Iunt.:r". FhlOl tl:.: J"hn~-M~nvine 
lbra. ~IOSJ{ c:lkul:II.·d "H'r 100 ':~lilll.II,,~ "f til,' ,',IUlll C\' ("r 1\1,' IIII:th.'I.I (J 1.11l. 
The !\:IOSH CV .::-lImah:S in.:iuJ.:J (,lIId •• ", Int".lfill,' r \',lfi;,ti"",, ;\11\1 int"n:"unlcr 
variations. but diJ n", inc\uJ.: ran./"1lI pumJl 1\.,\1. rate \·ariatillns. It was ("Und that 
the cOunt cocffici.:nt "f variation (all rand.lOt \ariation~ ellcc:pt rlU pump varialiOQs) 
was a runcrion "r the tulal fihcr Cl)UftI. NIOSH Ihcn included a CV or 0.05 ror ru
lhlm pump \';Iri:ll ions hec Sc-:liun 9. 1) in Ih.: CV -cslim;Jlur equalion 10 obcain a 
CV,-<::-.limall1f . The CV r-<:Slim:lIor line is ploued un Figure :\ (Of lulal fiber coulllS 10 
Ihc r.tngc 10 lu 11K) fib.:rs. Or Ihe rull,lwin& cqu:Jli,1O can be u)Cd: 

ev.r = (anlilogl .. (-0.215 - O.:!O) (hlg, .. FB)) + 0.0025)= 

wh . • FB is 10lal fiber count as di~usscd in Sccli(ln 10, 
Figure 3 demonstrales Ihal ror a loul fihcr counillf 100, Ihl" ~t CVT is attainable with 
Ihe approprialc ~ampling limes given in 8.\.3 and Ihe counl rules in 8.3.9, What 
making decisions rcgarding compliance wilh Ihe OSHA asbeslos exposure standards in 
29 CFR 1910.1001. Ihe statistical pruceJur~ gi\'er. in Leidcl et 201. (t 1.\ \) should be 
followed. The procedur\.'S :ue based lIn stalistical theory Jnd assumplions given in 
Rcfefl:nces I 1.12. I 1.1 J. 
Bccause of Ihe ~)Ssibility of. "yslcmJtic l1iJ~ due to differences belween microscopes. 
cuunters. Jnd latILlrJIOries as discllssed above. il is slr(lngly recommended that any 
IJborJtory counting 3Sbc:slOS shOUld ranici'pate in In inlcrlaboratory qua lilY control 
progr.lm that indud,,'S Ihe counlin1! uf SlJnll:ard rcfcrence fillers, nese standard filtcn 
arc available fr(lm NIOSH through th~ Proficiency Analylieal T,,'Sling CPA n Pro
gram. The PAT PrU1;r:1m is u~d hy Ihe American Industri31 H~giene Association 
(AIHA) as part of its L:aboratory Accreditalion Program. Each laboratory's quality 
conlrol program must include prol,lCul> fur routincJ) Jdjusting and calibrating samplin& 
and counling equipmenl plu~ Ir.lining Jnll c\':lluation programs for counlers, 

S. Ad\'aatlt&~ and Disadvanlace' of lhe ~dhod 

S. I The method is intended 10 gi\e an inJe:4. of emplo)'~e ell~urc 10 Jirbornc: asbestos fibcn 
of specified dimensional ch:uaClcristics. 

5.2 It is nOI meant 10 counl all a~bI..'Sl05 fibers in all size ranges or 10 differentiate asb~los . (rom 
()(her fibrous particulales. 

6. Apparatus 

6.1 Sampling Equipment 

The personal ~mplin!; L'quipnl.:nl Irain c(lm.i!ob 01 I) personal \ampling pump. 2) I"bin&. 
3) clothing spring Clip, 4) tubing-Io-field m(lnilor metal ad:1ptur, 3nd 5) 'fil:ld monitor (filter 
and holder). 

6. 1.1 Personal Sampling Pump. Th.: pump mu"t b.: capabt..: of :-JlllplinS at '1 .0 10 2.5 I:ters 
per minute (Jpm) agairN a ftu .... rl.':o.i,I:.IIIo.:e "f 7.~ in.:hes "f .\o\oater (1.-' cm Hgl for 8 
conrinuous houn on a ruJl)' charg,-d hallery. 

6.1.1 Tubing. Labor.ltory tubing such 3:t rut>ho.:r (\r pl:!,tic with t'-mm .... ,re ;md aboul 100 
em length. 

6.1.3 Clothing Spring Clip. The clip aUach~ the rubber tubing 10 Ule lapel or shirt of lhe . 
individua.1 bcinll monitored. 

6.1.4 Tubing-to-field Monitor Adaptor. A short metal adaptor with ridges on one end 10 
grip Ihc inSide:' or the lubin~ The uther end is daigned ror a pressure fit into the 
field monitor. 

6.1.5 Field MlIr"'r (Filter and Holder) . The only field monitor currently considered 
acceptablo: by NIOSH ;. manur;u:tun:d hy the Mill ip(lfe Curporali,,". i:,.: unit cun-
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SISts o( I) a three scctiun ,>tyrene plastic ca~ designated Milliporc Aet::-sol ~oni(or 
Cue. 2) a 37-mm diamet.:r plain .. ·hite ~c1lul~ ester membrane filter dC'Signated 
Millipore AA (~Irc ~ i l': uf II.S micfl'nlcterl. 3) a ,uppon pad. anJ ~) plutic 
scaling caps. IC a l:lri:L: numb.:r of ~;lIilplcs are "' he lal.:..:o. it mJ)" be less (,lpensive 
to reuse the pbMi~ '::l.~e:.. Greal car,"" must be tJken in Ihe cleaning Jnd re:usembly 
procns. The Ctulsidemaling)ur(Jcl..S~.flhefieldml...nilors may be covered wilh 3 

"shrink-fit" banll 10 provide pn'P'-"r scaling anll a wriling surface for tilter idenlifica
li,'n. 

6.2 ()p(icaI EquiplMlit and Microscope FC1IIuro 

6.2 1 Microscope body wilh binocular head. 

6.2.'2 lOX Huygcnian eyepil.'Ccs are recommended. Other eyepieces can be substituted if 
ncc~ry. Wide field eyepieces C3ll be u~; however. wide field eyepicces ouy 
yield a count field Uc;l less than OJlO3 mm: with the P()rton reticle. This IS : ot 
__ l .. ays desirJblc from the ~tanJpc.tint uf ohcaining optimum sampling times (sec Sec
tion 8.1.3). If wide fidd eyepicces an: ulOed. it is preferable to usc the Pattersc.a 

6.2-3 

6.2.4 

6.2.5 

6.2.6 

6.2.7 
6.2.8 

Glube :md Circle reticle to obc~in ;I lart;er c,'unt field are:1.. 

K<h:hler illumination (preferably built· in with provisions for adjusting ligt.: intensity). 

A Porton reticle is recommended. Olhen ~uch 3S the: Pallersun Globe and Circle 
can be substituled. 

MC\:hanicJI stage. 

Phase-Contrast condenser with a numcrkal aperture (N.AJ equ:lI to or greater than 
the N.A. of Ihe objccli\'e. 

4O-4SX phase contr3Sl achromatic ubjl.'CIive CN.A. 0.65 to 0.75). 

Pha,.:-ring cenlering h:k'SCo~ or Bcrtr:IOd I.:ns. 

6.2.9 Grecn or blue filter. If rl.'Commended by micro:.cope manufacturer. 

6.2.1 0 Su~e micrornclC'r with 0 .0 I mm ~ubdi\·isi,'ns. 

6.1.11 For general guidance ,'n phasc contra:-t mi.:roscopy. consult NI.-c-dham (11 . 12~ . Clark 
(11.15) Jnd ~fcCronc: (I1.l~). 

6.3 Fliler Mouarinc Equipment. ~xpcricnce has .. hown that certain equipment is u~ful for 
efficient sample mountih~ The: following items ;Ire recommended for extracting and mount
i", II portion of the fiher for counting. 

6.3.1 Micfl>SCopc slides. 2.5 tty 7.5 cm gl:1.,' slides are most commonly used. Sample 
number. dJta. initiJls. CIC .• can be cun\·~ni~ntly written o.n a frosted end slide. 

6.3.2 Cover Slips.. Cover slips are a ncces!klry part of the slide ~ount :and optiul system. 
The !-hapc should be appropriale for the sizc uf the filter wedge. The appropriate cover 
slip ~:pcnds upon the objcctive to tlC uscJ. Ordinarily. objecti\·C'S Jre opt icalt~· cor
recled fur a N I ~ i (0.17 milli:ne(er) thickm:ss cover slip. Improper cover ilus thiclc
nc:ss will 1.Ii:tr3Ct rwm the final image qualilY. 

6.3.3 Scalpd. A scalpel is needed 10 cut I.'ut 3 portion of the filler to be eumincd. A num
ha-Ien curved bl3dc scalpel is recommended. 

6.3:4 Twcc:zen. .\ pair of finC'-tipped IWec:.zer\ is used 10 remove the membrane flier slice 
from the field m<lollor and place it upon the dide. 

6. 3.5 lens Tiuue. To insure c1e.lnlinC'Ss. a linl-free tissue i1 recommended. This ~issue 

should aho be used fN wiping mcunting 10015 3nd for cleaning dida and COve: slips. 

6.3 .6 Glass R<><i. A fire·poh'hcd ~I:lu rod moll' t-c uscd 10 sprcad the mounlina SGlutioo 
un th.:: .. Iide. 



o.j .7 Whe:Jh.lO Balum B~'IIIc. This s~clal gbu CClnlJinL'~ ha!> a Cl;us top which prn<aK, 
,cont3mmation of the mounting \(llutiCln. A gI3~\ r,~ i:- included for dispcnsina t.'lc 
wlUIICln . 

7 , Re-a&cnl" 

Chemi(dls ~hould.be rcage:nt gIJdc. (ree froOl particle .. Jnd coll'r. c"nforming to the spcci6cuioas 
o( tne Committee: on An:llyticJI RC3gcnts o( the American Chemical 5IXiety. where such ~_ 
cations Jre 3\':JilJhh:. 

7.1 Dimethyl phthalJte 

7.~ Diethrl L.'ulatc 

A"'oid getting the mount ing solution on the slein. W:a~h skin promptly with soap and waler if &kiD 
contact occurs. 

8. Procedure 

8.1 Sampling 

8.1.1 General Information 
GUIdelines for the munitorin~ of emrh'ye~ ex~\!-urC$ to indumial atmospheres ate 
gi .. en in Reference II.lk The FedcrJI requirem&:nt~ for monitoring employee uPI>' 
sure to airoorne Jslx~tos arc found in :!9 CFR 1910.1001. 

8.1.:! Mountin~ th~ SJmrling Pump on the Worker 
Fl~ten the s:lml'lin~ pump to the work.er·~ belt and :;uten the field monitor to the 
lapel ,lr shin front (:lS c1os.c to the brcathinl; zone as is practical). Remove tbe toP 
eowr o( the plJstic m,'nitor. then in\'en the monitor makin, cert:lin the upo5Cd 
filler is (acing downward. Turn the pump on and adjust to the calibrated ftow rate 
(1.0 III :!.!i Ipml. Record thc following infllrmJtion in a Ic,book.. 

I . Filter number 

2. Pump stJrt time lnd datc 

J. Flow rate 

4. 5ubjeds n:lme and job titk 

5. TyiX of opcratilln or prCtl:~~ 

6. Ventilation conth·ls :lnd is the 'A'orkcr wearing a respirator approved for ubato&? 

The pump should be cheded periodically durinG the ~mpling period (or proper opct
ation and 11"w ratc:. 

R. I.3 Optimum Samplin(! Times 
The requiremcnt ror thc minimum count of 100 fibers or ~O fields in 8.).9 was 
determined to be the best compromise to Jchie\'e adequate: precision for the airbomc 
fiber estimate and re:'.~onable countin, times. An optimum fiber d~:lSity of about 
I to ~ fibers per mit.:roscopc count field is recommended. ' To eslimate appropciate 
umrlin~ limes for fCJsible cuunling and l'r<imal counlinl- one mu~ c:.onsidct tbt 
rol"., .... ·in~ constraint!-: 

I. micfllS-Copc counl field area (F-cncrally lUlU) let O.UOtI mm::, 

.. pomp flow rate: (lypically 2.5 Ipm maximum) 

3. :l .. .:rJtlc :lirhorne: fiber conccntr:ll i~'n~ 

~ ("lInl i n~ ruk rJ"r:c "r :20 10 100 fic:lds 

~ .• Jequ:Jll" tihcr ,kn~ity tL' uhtain J minintum cuunt ur IU fibers in 100 fidds.. wlUdl 
i ~ the k:J~1 I,'tal hOcr cuunl Ihal )'idLJ~ 3n <lcccptahk count prc.-cision 

o. /l;I.:L.~h·\IIIJ ;I i ct>.'rn~· parl icubh.- k\d~ th:J1 o:an rc:t.lu~·,: Ihe o:,lunl pcecisi('" tiuc to 

.In "h: ':II(1n~ IIr fit-...·c, .'n tho: rill.:r '".Jcbcc 



mounting solution of Section ILZ.I ~hould also be ~xlmineJ for conllminatioa Ind/ot 
crysill (trl,"·lh. 

!C.I.n Shipping 
The ficld mOnilM) in 'fthich thl: sampl~ lrc collectcd sh,lutd t'C \hippcd in a ri,id 
Cl.'ntllner " 'ith suffi.:icnt pleKing ~erilt II' rrellcnt crul'hint! . 

. R.1.7 ~untbcr<. loIf Slmple~ . 

WIt.:n ~'mrlinl= fllr th.: Feder;:,1 ceiling ~tandarJ ll( 10 fihc~ '>~J.ml cml. 129 CFR 
191U.IO(llib) (Jl. cfkcti\"c July 7. 1972). only (lne l'lmple (15 minutes muimum 
duration) is neCC5SJry. thcClreticaJly. Ho'fte\er. several samples should be ta\;en dw
ing ex~ctcd periods of peak. air concentrations to l/low for detection of gross u.m
piing or cllunling error~. 
When sJmpling for determinatilln \,f noncompliance ""ith the Federal 8-hour lWA 
stJnd:trd of 2 fibe~ (>5,.m) cm:l. I~q CFR 1910.IOOICb) (::!1I. Ilne should contino 
uously ~ample as lar[Ze 3 portion o( the 'ft(lrk day as is feasible for airborne concen
trations of 3bout 2 to 10 fib.:n 'em I. Ho",·c\·cr. for I lower airborne: concentruica 
such as 0.5 fiber cm'" one sample might require: " to 8 hours s3mpling time in order 
to get the proper filter fiber density (Section 8.1.3), For thi~ situ:uion. the S-hour 
lW A exposurc 'ftould be determined (r,lm one R-hour or two 4-hour samples u ap
propriate. 

8.2 Samplc P~p:u1ltioa 

8.2.) Prepar:uion o( ~10unling Solution 

A vc:ry important p:ln o( the: sampJ.: evalu3tion is the mounting process. This proc
ess in\ol\'cs a special mounting medium o( rr~ribed \·i~osity. The proper viscosity 
is important in order til eXpedite filter di!o!-4.1)\·ing and \till minimize jlilrticle migration. 
Aft.:r the s;lmplc h:l!i been mounted. an el:tp$t'd time: \'( approximately Silty minutes 
i~ needo:d bcfc.re the sample i~ reldy (,'r e\·alultion. 
C\lmbinc the dimcrh~1 phth:lla:e lnd diethyl oul3te in a ,lne to one ratio by volume 
and r<'ur inlo a Whelton hll~m ~'ul:. Add lrrro:<imatc:ly 0.0:; (~ O.OO~ I grams 
1'( n.:w mcmbrlne filter rer milliliter (l( !',"util'n to reach the necessary viscosity. nw. 
mixture mu!-t be Mirred pcriooicllly until the filter~ ha\'e dis~lved 3nd a homogeneous 
mixture is formed. The normal !'hcl( life or t~ mounting solulion is about three 
mClnrhs. Twenty milliliters of mounting SCllutioo will prepare approxim~tc:1y 300 
samplc:o;. 

8.2.2 Sample Mounting 

Clclnlinc:ss is importlnt~ A dirty worling 3rea may result in sample contaminatioa 
and erroneous·count~. Thc f"I/o\4'ing steps !ohould be followed when mounting a ump&e. 

1. Clean the slid~ and cover sl ips 'ftith lens tissue. uy each slide !lOWn OQ a clean 
surflce with the (rosted end up. It i!' ;1 gOCld practice to rest one edge: 01 the 
cuver slir on the ~liJe and the othcr edge on the: wor'-ing surface:. By doi~ this.. 
you kecp the both.'m surhcc (Ihe one \4'hich contacts the filter) (rom bcc.omiDi 
eunllminalro. 

, Wipe lll,lhe mClunling ((lOb deln wilh kn~ tis:\ue and pl:Ace them on a clean surfact 
huch l~ Icn~ li~sud. All 1000IlO ~h()uld hl: wired clean rri~'r to mOllnling each sampk.. 

3. U~int Ihe- l!t:.,~ rw surpliro "'- ilh the Whoton olblm 00c11c. apply a drop 01 
muunl'n~ slltu .. un "nto Ihe Ccnler \I( Ihe slide:. It mly be neccss:lry to ~jw.l tbc 
4u:1nllly o( 'l.IUII\.n So4' Ihal all\'r Ihe C~lVer :i>: ip has t>c:en .placed 00 top'. lhe wlu
li"n eU(,Olh onl) ,"~hlly ht'yllnJ I~.· 'lher t-o.lumbry. /( Ih.: quantilY is grater tlwJ 

Ihl~. P:HI.ck r.:1~r:lI"'n m;,y (\(CUI . 
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4. Usinl an()(her glass rod. spread Ihe mounling mcJi:1 inlo :1 Irl:.1ngular shape. The 
size of Ihis Iriangle should coincide wilh the dimension of the tilter wt"dge. 

S. Separate Ih: ,iddle and boctom s..·.:tions of the field monitor case to expose the 
tilter. Cut a Iriangular wedge from Ihe cenler to the edge of Ihe filter using the 
scalpel. The size of Ihe wedge shouJd approximate one-eighth of the tilter surface. 
The tilter can be very cardully remo\cd from thl! cassette for cuning. but this 
should cnly be done with great Care. 

6. Grasp the tilter wedge with the tWC1:leU on the perimeter of the filter which wu 
clamped between the monitor case sections. Do not touch the filter with your 
fingen. Place the wedge. sample side up. upon the mounting mc-dium. 

7. Pick up a clean cover slip with tweezers and carefully place it on the tilter wedge. 
Once this contact has been made. do aot rqtosilioft die COYC~ slip. 

8. ubel the slide with the sample number and current date before proceeding to the 
next filter. On th(' bottom (bacKside) of the slide. trace the perim~:er of the filter 
wedge with a felt tip marking pen. This will enable the counter, :lfter the tilter 
has bccllme transparent. ~o suy within the tilter perimeter when counting. 

9. The sarr.ple should become trolOsparent within fifteen minutes. If the tilter appan 
cloudy, :t may be neccuary to press very lightly on the cover slip. This is rarely 
neccsury: however. counting should not be started until an hour after the mount
ing. This allows the micrexcopic texture of the tilter to become invisible to micro
scope \;::w·ing. 

10. Discard the'sample mo.:nt after twO days if it has noc been counted. Crystals 
appearin~ similar to asbestCh tibers may begin to grow at the mounting media 'air 
interface.. They scld"m prescnt any problems if the slide is e.lt:lmined before two 
days. In any Casco st:lY a .... ·ay from the filter's edges when counting and sizing. 

Coaatiac of Fibers 

,.3.1 Place the sl'de on the mechanical ~tage (\f the microscope and position the Center of 
the wedge under the ohjc:ai\'e lens and focus upon the SJmple. ~3It counting from 
one el'd of Ihe wedge and progress along a radi:ll line to the Olher end (count in 
either direction from perimeter to .... ·edge tip). Random tields are selected. without 
lookin& into the eyepicces. by slightl~' advancing the slide in OfIe directiOfl with the 
mechanical stage .:ontrol. 

1.3.2 It is cucnti!ll tu continuallY scan over a ran&e of focal planes (generally the ' upper 
10 to I S micrometers of the filter surface) with the fine focus cOfltrol during each 
field count. This is ~pecially ncc~sary for asbestos fibers due to their impaction 
into the fil,er matrix. 

!.3.3 On most airborne sampl~. asbestos fil=cr. will generally h;1"e fiber diameters le:!s than 
OfIe micrometer. Therefore. it is ncc~~ry to 1<?Ok: ordully for faint tiber images.. 

1.3." Regularly check phase ring oalignment. 
1.3.S When an 3ulomerale I' LSS of autcrial) coven a signitlcant portiOfl of the field of 

view (appro x I '6 or greater) rejcct the field and select OLnO(her. (Do nO( include 
it in the number of fields counted.) Howcver. report the f:let as it may h.1ve meaninl 
00 othcr dat:l collC\:li~\n. 

1.3.6 Bundl~ of riben ;lrc .:(\unlc-d a.~ I-,"C fiber unlcu both ends of the fiber can bf: 
clc:lrly resol·icd. 

11.3.7 Count &>nly fit<rs' With ;I length tv wiJlh r.:llio greater th:1n or cqu:l1 to 3: I. 
8.3.8 Count <\nly "bc~s '~h~:'la Ih3n ~ r.licromctcrs in lenglh. (Sc as 3CCUrJtc :l! pt.X\ihle 

in acceplin@: riben near ~ his l:n,,1h.1 ~lcuure curved tiben along Ihe curve to nli
IlUlc Ihe loul kn~th . 
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R.J .9 Counl a~ mJn) fidJ) :IS n.:c~ry h, ~Idd ., "'Ial .:.'unl "I •• 1 1.':". tOil ti~rs . 0-
cepllon~ . OIl) c"unl al Ica~l :!!l fid.,h e\~'11 If ~"II ~"'1I111 IIh'll' Ih .• n 11111 1I"·r, . . In,1 hl ~Iop 
Jt 100 fields .:v.:n i( you haven'l r'::Il:h~'J IIMI li"'r, 

R.J . (() For tiber) Ih.J( cross cilhcr one or Iwo ,iJ .. '1> \.If Ih.: .:.'unhn~ tidJ Ihl' ".((('winS pro
ccdur.: i~ u~ed tl' uhlaiu :l re:pre~e:nlati ... e: C<.lunt. 
COUNT OIny fibo:r greall:r th:ln 5 micromclcr~ in length. thJt Iac~ l'nlircly within the 
cuuntin& OIrC:I. COUNT JS "'1'1 l11>.:r·' Jn~ fi~r \\.uh only ~Inl' ~nd lying wilhin the: 
countin& area. DO NOT COUNT any tiber crossing :lny tWl.' sidl:~. 
Re:jd:t and du not count all other fibers. Rd~r to Figur~s 5 throu!!h 10. !'ote: thaI L'Ie 
fibers in Fi&urcs S through I 0 .,~ IWC rcprC'StntlrivC' of the: Jppe:arancc of most as
bestos fibers. Most fibe~ have a ve:ry f:linl imJlte:. 

9. CalibratiOti and SUodards 

·9.1 Samplin& Traia Cillibratioa 
The accurate calibration of the soampling pump i~ .:~se:ntial h) the correct calculation of the 
air volume sampled. The fr.:quenq- of calibraliun i, Jcp.:ncJc:n: l'n the u)e. C:lre. and hand
ling to which the pump is subjected. Pumps must bc rC:C:llibr:ltecJ if th.:y ha· .. e just been 
repaired. misu~d. or received from the manufacturl!r. If the pump recei\.:s hard uS:lge. more 
frequent calibration may be neccs.s:1ry. Ordinarily, pum~ ~houlJ tlc: cJlibrJted in the labora
tory both before they are uscd in the fidd :lnd Jftcr they hJ\e l\cen useJ I'.' cllllc:a a large 
number of field ~mplcs. 
The accuracy of calibration is dcpendent u~ln the type \"( in~tru~l!nt u~ed 3S :l reference. 
The choice of a calibf3tion instrument will JepenJ I:1rgdy ~,n \\.here th~ calibr:lli..'n is per
formed. For laboratory tcsting. a I-liter buret u~cJ :lS:l SO:l;> bubble til'\\. meter or wet-test 
meter is rc:eommend .. -d. Olher stand:lrd cJlibratin~ inlotrumcnts. ~uch 3~ :l ~pif\.\meter. Mar
riou's boUle, or dry gas mder can be used. The calibr:lli~'n ~h<.luld t-e l'( !oufficient preci~iOQ 
that the 95t;( c\.llIliJence limits on th~ now rate ar.: :.:: IOC':(- (95'r or the now rates will 
fall within == 10'ff of the c:llibrOltc:d valuel. 
Instructions (or c:llibr~t:on with the soap bubble !Io\\' meter f.,l1o\\. . The: samplin; train used 
(pump. hose. tilter c:lssette) in the pump cJlibf3ti~ln ~houlJ be ttle lo:lme :lS the one u5cd in 
Ihe field, 

9. 1.1 Check. the 'ioltage or the pump b:Jttery with a voltmeter both wilh the pump olf md 
while it is oper~ting to assure adequ~te \'oluge (or caliCtration. If necessary. chatJC 
the banery to manufacturers spccificatioos. 

9.1.2 Fill. beaker with 10 ml o( soap wlution. 

9.1.3 Connect the filter cassette inlet to the top of the bure:t with a Ie:ngth of hosc. 

9.1.4 Turn the pump on ~nd moisten the inside of the soap bubble meter by immersin, the 
open end of the buret into the wap solution and drawing bubbles up the inside of the 
buret. Pc:rform this task. until Ihe ~bbk"S .rc: able to travel the c:ntire length of tt-e 
buret without broling. 

9. 1.5 Adjust the pump rlltamdcr to pruvid.: a no ... bclwc~n l . ~ III 2.5 Ipm. 

9. 1.6 Wilh:l water m:.nomc:ter. chc:eL: that !h',; prcs~urc dwp l<"rl)SS the fil!'!r is less tlwl 
I J inches uf wakr (about I inch o( r:l<:rcury). 

9.1.7 !itan a 10:111 hubble up the oorc:t and r.ll'aSUre the lim..: il t:ll .. os r~'r Ihe bubble to trlvd 
a minimum vulume u( I liter. 

9. 1.8 Rcp.:at the pnK'ct.lurc: in 9.1 .7 Oil kasl thr.:.: lim .. ~. ;J\c.·r3l=C: t~l' r.:"ults. and calcubtc 
Ihe: .::lIibralC:u now ratc: by divicJin~ t~ ,ulum.: traHteJ b~ Ih.: ~'ap bubble by tbc 
ci.l~d lime. f( Ihe r:lnge bctwcc:l tho.: hi~hol 3nJ Il' .... ~1 of th~ Ihrce now nIcs ii 
grealer (han .. boUI u. n Ipm. Incn Ih.: c3Iihf3li~," s'-"uld be r~pc:1led ~ince it is likdy 
Ihal Ih.: prCl:i,i,'n is nut adCtlu;IIC. 
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~.9 Oatz rcquiicd tor the cJlibr:1tion includ(, the ""Iunlc m':l~ urcd. elapsed timc pr.:ssur(' 
drop . lir tcmper:}(ure. ;umlhphl."rie pr.:s"ure (or d,,·":ati,lnl. pump ser ial numt'Cr . dalC. 
a.nd name of pen. n pl."rforming the e:alihr;lliun. 

?~1.10 Correclion~ .10 lhe How rale f,,'r pum/" ~'ilh W(;lmcter~ m3Y be neC':~S:lfy if the pr~
sure lc:lcv:1l1un) ur h:mpcr;llure \I.·her.:: the ~mpl~ lre collected (3.:tu31 now rate) 
differs signilicantly (rom that where the ol~Ilibr:ltil'n was perfurmed (indicated now rate). 
Actual now rat~ at time CIt Qmplin~ nia~' he calculated rllr a linear ..calc rotlmeter by 
using the following ~orrection rormul:l: 

o Kl"~ ::z 0 ..... ,icMCd -V P cal 

P .... "'~ 

where both pressure (P) :uuJ temperature (T) :Ire in absolute units such as: 

psia = psi, + 14.7 
de, Rankin = deg F:1hrcnheil + 460 
deg Kelvin = deg Celsius + 273 

.-.Mkroscope Scfup 

'i~l Ponon Reticle and the Clluntin& Field 
The ubcstos fiber Cllunt prucC\JurC' consi:.ts or comparing fiber Ien~th to the diam
eters or calibrated circles ur 3 Ponon' reticle. and counting all fibers gre3ter th3n 
S ~n'CTOmeters in length lyinLC within 3 given counting field 3re3. The POrl.,n reticle 
is 3 gla .. s plate inscribed with ;I ~riloc of drclcs ant.! rcctangles. The Idt half l,r tn.: 
relicle is divided into six rectangles constituting the counting field. The countino, ndd 
is iIlustra.led in Figures S throuch 10 • . ,.22 Pbct.;,1enc in Eyepiece: 

The Ponon reticle is (J1.II:et.! inside: thl! Hu~·g.:nian eyc:pi"..:c: where it rests on :he field
limiting diaphragm. U other t)·pes Ilf e),cpi,,'(',,'S :lrc uscd. it may be n~C'sary tCl insert 
a counting cl·II:1r for rcuining the retide. The reticle should always be lc~pt clcan .. 
since din on the rcliclc: is in (ocus :lnJ cl,uld ~l'mplic:ltc: the counting artd sizing 
prllCcss. 

:'~3 Stage Micrometer 
llu: Ponon rc:tic:c.: cannot he u!ow for ~ounllng until it ha~ been properly calibrared 
with a stage micrometer. Most stage micf(lmetc:r ..cales ue approximately two 
millimeters long and are divided into uniB 0( "'nc-hundredth of a millimeter . hen 
micrometers). 

U" Microscope AdjustOlc:nt 
When adjusting the: mi~roscupc:. (lll1o\lo' the: manufacturer's instruclions ~hile r'b<ervin~ 
the foilowing guidc:lin~. 

I. 1bc light source image m!J.~t b.: in fllC~ and. centered on tile condenser I:-~S or 
annulu diaphragm. 

2. " nc particulate materi:11 to be c:xaminc:d mu.,' be in focus . 

J. "The illuminator field iris mu~t b.: in focu. ... centerro on t'te sample. :1nd opened only 
to Ihe point l4'he:c the field of \';.::w i, illuminatl.oJ. 

4. The phUo(' rings I:.&nnular diaphragm :lnJ t'h:ue-\hlhing dement ... ) must be .:on
cenlnC. 

t.l.S Ponon Relicle Calibralilln Pfl'Cruure 
E:u:h eyepiC\:c-yb jecti\e-rctlde combinatil\n ~'n the microscope must be c;tlibralcd. 
ShllulJ any of the three be chlngc:d (dius<..:mbly. replxement. zoom adjuument. etc. ). 
the combinat i,lO mu .. t be- recalihr:llcd. C .1Iihralion may ehlnge if interpupillary dis-
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tJnce i~ chJngeJ. F,.r pr"!A'r c.JIII'r;lt"'n. th ... (,.11.., .... 1111: r(~.:Jur ... "h"uIJ I..: r"l1l.1'1toct 
c(,tlocly. 

Wilh a lOX uhj,:cli\l." in plJc!:. place the: )IJge micrumeter on the mccha~ 
~tar!:. (,-,:u<, Ihe milhm~'h:r 'C.lIt:. ;IOJ ,:.:nll.'( th.: ima~.... l'h:ln~c hi thc ~(I-4SX objcx:. 
ti",· .mJ ;IJju,1 the liN nulli",ctL'r ~;ak ,Ii\'i,i"n hi C:,lin':lI.k "ilh Ihe Idt boundary 0{ 

th.: P,.rh'l\ rc.:lan\::k. M.:a,urc th,· di"I;';':c 1..:1"''''':11 th ... kit ;lIld cltn:me ri~hl bound. 
:Iri!:» of thc Purtun r!:ctaQ~k. I:'tilllatin~ all) I"'rti,'n ,If th ... fin;11 di\·j)ion. This meas
urement rcpr~ents :!OO L unib. The re('IJngle i) 100 L unib on the short veJ1ic.aJ 
dimension. The c:llcul;\tcd "L - i ... in~cn"d inh> the f,\rmula 0 = L(2~)": where "N" 
is the circle number (indic:lted on th.: r ... ticld :lnt! "0- is the circle: di:lmeter. SiDce 
the circle djame:tcr~ \';lry 10!;Jrithmicall),. every other circle doubles in diameter. For 
example. e:ircle: number thr ...... is twice the Lli;lmcttr of number olle; number (our is twice 
the diJmeter ur number (wo. Wh..-n the circle !-izes hJ\'c hcen determined. the cOUD(
ing field area which cun~j~t~ ~\f the Idt )i~ sm4Jlt.:r rcctJna;l~ CJn t\C calculated from 
the rdation 10.000 L:. This c'\mple:t~ the reticle cJlibr:Hion (,'r this specific obja:
ti ve-cyepicce-re:t ide c,lmbination. 

Example (or POJ1on Relicle 

The (allowing calibrJtion was uhbincd ror J pJir or lOX HuygeniJn eyepieces and I 

43X objective: 

200 L = 0.14R mm = 148 micr"m"'le~ 

100 L = 0.074 mm = 70S micromelers 

One: L-unit = 0.74 micromet.:rs 

Thus Circle fill hJS a di:lm.:ter 0 = LC1'\:)\:: = 0.74(1')1 :: = n.74 (1.414) = LOS 
microme:ters. 
Then our circle di:lnl~'h:r cJlibrJtion t:lbi,' loo\.:s li\.:e: 

DiJmeter ur Gr.:1.- III = I.O~ micnlm~'ler~ 
#'1 = 1.4R 
il3 = 2.M 
114 = 1.9(\ 
#S = ~.19 
116 = 5.91 

Field ;lrCJ = (lOJX)(») (L:) = (100 Ll (100 L) = (0.07") (0.0'/4) - O.ross 
mm: 

Thus tibcr~ with J length ,re:ller Ih;ln J Ji~l:lncc h:llr"'ay between the diamdcn ol 
lhe IS and 116 circles would he counted. 

If :l PJllerson GloOc ;lnd Circle reticle i~ used. J differenl c.:alculation procedure • 
required. The circle di:lmele:rs Jrc rebled :1.\ follo ..... s. The 1125 e:ircle diamelct II 
(0.1) (rL'ticlc length). 

The: circle di:lmele~ :lrt:' J1r~'I"'rli'\f1al hl the r.ltiu or their numb.:~. Thus the I1JJ 
circle Jiamcter is C:!O ::!~I ,t( U.K linll.'S Ih ... 1125 circle Ji:.me:ter. 

10.1 The 3VcC':IgC :.airb.>rn.: 3,.b.,'Shl:oo Ii~r .... ,n..'·:nlrati,.n I:'tinlah:J by the tilt!:r ~Jmplc nuy be 
cJlculalcd Cram the ColI.'win~ C •• rmub: 

AC == .!'FB Fl) - (BFB BFUI (ECAl 
(\lIOU) (rR) III (MFA) 

I 



where: 

AC = Airb.>rn< lib.:r ..... ,n ..... ·nlralnm in ltib.:r~ > S ... m) cm·'. 
BFa = Tetll numb.:r <.If:" .~ .:~'unh:J ill Ih ... BH. 'i ... IJ~ ,'f lhe hbnk. l'r cl.nuol filters 

in lib.:r~ :> ~ I·m. 
BFL 
ECA 

= 1',,1 a I number l,f rid.l:- .... "unl.:d "n lh~ hbnk ,'r ,:,'nlrol filters . 
= Eff .. -cli\e ""l.ll\eLling lre:l ,,: filler (/t~5 lOrn: f,,'r a .\7-mm niter wilh cif.:ct;\c di-

Jm ... le:r "f 3J mm).· 
= Pump flu~' r.lIC in lilers min (lpml. FR 

FB 
FL 

= T ..,1:11 numller "f fib.:rs c<.Iunled in th.: Fl fields in fillers > 5 !.m. 
= T vtal numb.:r "f fidd~ cuunted ,'n the filter. 

'~FA 

T 
= M;crllscop< cllunt field arC:l in mm:: C~ .... nerally O.OUl to 0.006). 
= S;implc c(\lk"l:tion tim ... in n,inut.:s. 

10.2 Recount criteria. It is IOcr)' desir:lble for a c"unter til conJuct :1 ·'blind recount"° for about 
I in e\'ery 10 filter weJges blid ... ~) .:l,)unt .... d. Altern.lti\d)'. a "1.'Cl,Ind .... uunlcr could perform 
the blind recount. In tr.linin~ ~ ... s~i"n$ for n,I\ ic .... e,'unle",. th .... tr .. inee should ':IlnJuct :l blind 
rCCllunl for fill.:r \\, .... J~C'S .:-,.unh:J by :ln c:t(".'ri.:nl.· ... d. pwticient counter. In:ll1 cases. we wilt 
ob-ie(\'e dif"erences bet\\ ... cn Ih ... first and ~-c,'nJ cl.lunts "f the S:lme filter wedge. Most of 
th~c Jilferl.'nccs will t-.: due: t" chance :llonco th.lt i~, due to the random \3ri:lbility (precision) 
of the count m .... lhl.-d. St:Jli:-ti.:al h."('ount .... rih:ria cnahle u. .. to decide whether "bser\'ed dif
ferences can rC:lsonabl) ~ ""\rlaincd due to .:-hancc alone or :lre proh.lbly due to s),stem:ltic 
dilf.:r.:n .... es bct\\,cen .... l.·unl ... r' "r mil.rJSCopo \lr duc to ~O\e olhc:r bi3\ing faclor. 
The il,)l\<.Iwi:lg rccuunt .... ril ... n"n i) ,,'r :l pair "(.:,,unls lhod cstim:llc s,tlme :lirborne fiber con-' 
centr:ltiu" (AC) in nbers .... 01'. The criteriun is Si\ .... n at the: t)'p1:-1 ('rror 1 .... \'cI. That is. 
Ihere is a S% m;uimum ri .. l lhat ~e ""ill rej .... .:-l :l r:&ir l,f Cllunls f .. 'r the reason lh:lt Iloe 
might t'C bias.:..!, ~ h ... n lh.: Iarl:': "h\.:rvC\J Jitf.:r~·n.:.: ij r .... ally due III ch:lnce:. 
R;:jccl :a p:li: "f Cllunl, ~"I::Ju",' .'n.: mighl t\C biJ).:d if: 

I ~("~ - AC.l e\c~J~ :!.77(..l.C)(CV •. ,.) 

where:: .-

AC I = lo\\,.:r ,,")limalcJ Jirr.lrn.: fi "'=r Clln.:enlr .Iliun 
AC:: = higher \.")limalc:d ~irb..'rn.: tlbcr c,'llccnlrat;)n 

AC = :llterage IIf lhe t\\'l,) airoornc cllOcenlralilln l."Slimata 
CV.·H = ,J\erage CV f,'r Ihe lw" c,,'ncenlr:tlion ,,~lim:t"-"S which :lre a funclion of lhe tot:11 

tiner .:ounl (FB) in ea.:h C.l."C. US4: lhe rd:lliun in S«liun ..$ or Figure 3. 

F"r:t pair oi Cl'unlS ,In Ihe s.lIn ... fill..:r. n:jet:1 Ihe pair h,,"('au ...... one mi~hl he biased if: 

IrK: - FB.I":"I.7.:.:J!> 2.77IFB,(CV;:, 

FBI = Il.I"".:r ti"'=r ':l'unl ,'n Ihe li""r (lul:..1 li"'=~1 
FB:; hi~.:r lil\<r ,:. 'unl ,In Ih ... litler (ll.Il ~11 ti"'=r,1 

FB = :I\':::J~~' "f Ih.: I"",', "'I ~II lit-.:r ,,'''lInl, 

' CV-;: ~ CV. (,'f Ih,' ,-,Iuc FU t '.,- Ih ... rd .lli.·n tn 'Xdi,'n -l I.r Fi!:ure 3. 

11.1 L~n.:h. J I{ .... . J "f. ·lh"':·. r . • n.l" .\. 1. ..... 1.-1. " \,,Jl i J,I ~ ',( Ih.: P,·i",ln Di)lrit>ulil.ln In 

Ou.1 l ·.'U ll lil·~- ·. 11II1"II" .. h.·., 
11 .2 \I.·,·iJna. K :l. ... ' .1'1 I- ' \"~ _ "n,,-I F" .. -II: , 1:1 \.1-.:-" ... I·h~,,~,.in~" . fr:ln.,ldiuns "f the 

I 
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LISf OF FIGURES 
(5 throu&h 1O) 

f1GURE 5. DO NOT COUNT. Fiber crosses rop and bottom sidcs. 

FlGURE '- COUNT. One fibet. 

FIGURE 7. COUNT. One-half tibet. Fiber tr0505.CS left side and oae end lies within c:ouat ..,... 

FlGURE I. COUNT. One-half tiber. FIber cros.s.c:s bottom side and oae· end lics within a,. 
uea.. 

FlGURE 9. DO NOT COUNT. Fiber cros~es t.."o sldcs. 

FlGL'R£ 10. DO NOT COVNr. Fiber crosses two sides (bonom left comer). 
COUNT. One-hall fiber. Fiber cro»C$ bottom side and ODe end lia within CCMJt ana. 
COUNT. One: fiber (top nibt comer). 

I 



~: v.rious 

".W.: v.uious 

FIBERS 

I'£TlCO: 1400 
ISSLED: 211S1B4 

REVIS lCIC '1: 511 SIBS 

~: 0.5 ubestos fibe~ (> 5 }Ja long)/Ill PRftRTlES: sol ide 
MIOSH: 0.1 ubestos (/Ill [1]; 3 glus ftben (>10 }Ja x <3.5 ~/Ill [2] ftbrous 
ACGIH: 0.2 aocidollu; 0.5 ..asiu; 2 chlj'SOtil. oInd other -ube-stos. f/wl... 

" 
S YlOn1tS : .sbes tos (.ct i no 1i t.e [CAS ., 3168-00-8]. gT1JMt"i u (~i tel (D.S '12112-13-S] • 

Mltlqlhyllit.e [CAS '11068-18-9]. chrysotil. [CAS '12001-29-5]. crocidolh .. 
[CAS .12001-28-4]. traolit.e [CAS ,14567-73-a]); fibrous gl~. 

SoYPl.EK: FILTER 
(0.8 to 1.2 }Ja cellulose .-ster 
...or.&ne. ~ dl.-ter; 
(oil-w~ cusette) 

fl.Ql AATE*: ~ 0.5 V.ln (see Step 5) 

~-ftDf*: 400 L • 0.1 fibec-/Ill 
-MX*: 2000 L 

*tIdjust for 100 to 1300 fl~ (step 5) 

» SHI.Pt£){1': rout i M 

RANGE SlUllED: eo to 100 (I ben counted 

QII£AAll PRfCISICM (Sr): 0.115 to 0. 13 
(A Rule-s) [3] 

! TEQtll~: ftlaosa:Fl. POSITIVE PWQE a:JmtAST 

!NW. YTE: fibers 6Mn&a 1 c:o.nt) 

! SNft.E PREPMATU*: .cetoneItrl..at I n _thad 

!CXlMTlNCi RUl£S: Set A (NCM 239 [3.4]) or Set B 
~if'ed CAS [5]) 

!~If'tOT: 1. posltiw ~trut alcrosalpe 
2. Wl1t:a\-6ecbtt gr.tlcule (100 }Ja 

field di~): A RulH IlSe 

'-22; I ~les IlSe Type ~4 
3. pMs.-sMft test slide (HSEIlIPl) 

!CAlUlAATlC*: ~Ift drlection li.it .oout. 
3 dorQi ers [1] 

!~: 100 to 1300 fi~ (ilter.,.... [51 . 
! . 
!ESTlMTED lOO: 7 ft~ filter U'M 

!PRECISICM: 0.10 to 0.12 (A Rule-s) [3] 

N>PlICA8111TY: The ~ing r~ is 0.02 (I~ht.. (19~ .ir s..pl.) to 1.25 fl~ (4OO-l 
ol i,. ~'e). 1M ~thod g i ve10 olIl I ndex of .1 rOOc-roe olsbes tos ft~ but ray ~ ~ 
(Ot" other w.lterioll s such u fibrous glus by ins.ert ing sui Ubi. pou...n..en into the counting 
nil e-s. The.ethod doe-s not d I f (~t i ol te ,between .. sbe-stos .net other (I bers. Asbe-s tos f I ba-s 
l~s tJw\ Col. ()..25 1-' dl .... t..r wi 11 not be ~tected by this _thod [7] . 
lWTERf£R£NCB: My other .. I rborne fi ber .ay in let" ( ~ s i nc:a .11 put i c1C"$ _t I ng the count I ng 
criteri .. .are counted. ~1n-1I1c~ p.artlc1es Ny ~ ftb~. HI~ lC'Wls of non-flbrous OJ-st 
p.qtic1~ _'1 oMcu~ f\~ in the field of view .&rod I~s« tJw de-t.ection li.it. 
ana r£TlmS: This ~thod IntroO.Jct:s c:Nnge-s fex- i~ uositlvlty MId ~lbillty. 
1 t .1 ~ n:p 1 ~ P&CNt m [3."] .&rod I'rthod 1400 ( d.a ted 211 SJ'B.4) • 

Sll~ 1400-1 
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FtB€RS 

RfAC(HTS: 

1. Acetone. '* 
2. Tri.cetin {glycerol tri~l4te), 

r"'NC}ef\ t gr~. 

*See SPECIAl PRfCAlITJQCS • 
. -

EQJIMJeT: 
1. ~ler: field lIOOitor. zs.....-. three-piece cu~tt.e 

with so..... extension cowl with cellulose Hter 
filter. 0.8- to 1.2-,- pore si~ I.nd ~c~ p.id. 
ICTE1: ANlyu ~utlve f"ten for fiber 

bKicgrouod before use I.nd di SCArd the f 11 ter 
lot if .ore tNn 5 fibers/IOO fields ~re found. 

ICTE 2: All electriCAlly c:ond.Ictive extension cowl is 
rccouwaded to redJce ele<:trosutlc effects on 
fiber ~llng. . 

!«lTE 3: Extension cowl not required for ol~ or ..a,ent 
.Ir ~1ing. 

2. f'w"son.al ~1ing ~. ~.5 LIIIln (see step 5 for flow 
rd .. ). wi til nu ib le coonect ing hbing. 

3. "icroscope. positiw pholse cootrut. with green or blue 
f" tct'. 8 to lOX eyep I ece. MId 40 to 45X phase 
obj«tlw (toUl ·magnifICAtlon CA. 400X); I'IU'IeriCAl 
~re .. 0.65 to 0.75. 

4. SlldH. glus. single-frosted. pre-dNned. 2S x 75 _. 
5. Cowt'" slips. 22 x 22 _ • .lb. l-ln. unlHS otherwise 

spec I fl ed by • I CT'OSCXlpe NnUf ActUret' • 

6. ~ or Mil polish. 
7. tnif •• 110 surglal steel. curwd bl~. 
8. Twe~. 
9. F1Ht. ~th-t)'Pe. InsulAted nedc. 2SO- to soo.....t (with 

slngl.-holed nbber stqlper .nd elbow-jointed glus 
bbing. 16 to 22 01 long). 

10. HotplAt.-. ~ric-free. stirring t~; he.ltlng NI1tle; or 
Infr.red l~ .nd _gMtlc stlrT'ef". 

11. "I crop lpets. S-l'l. 
12. "".tlcul •• WAltoo-aeckett t~ with 100-,- di.meter 

circulAr field At the specl~ pl~ (Are& .. 
O.OO18S w) (T~ -....z2 for A RulH; T~ G-24 for B 
RulH). AVoll bble fnll PTR t9t1a ltd •• 145 Nevton 
st,...t, WllthM, MOlls.. (Telephone [617] 891-60(0). 
!«lTE: The gr.t lcule Is cust.cJa....lMde for NCh lIicrosalpe. 

Specify dl~ dl.-neter r.eeded to fit euctly the 
oculAr of the .Icrosc:ope uod the dl.-.et.er (.m) of 
the circulAr counting .re. (see step 12). 

13. HS£I'MPL pN~ contrut te-st slide. ""ric II. AVAibble 
f..-o. PTR t9tia Ltd. 

I". TaltS.COpr, oculAr pN~ring centering. 
15. Su~ .icronet.er (0.01_ dlvisiOM). 
16. Al~inuM foil. 

SPEC IAl PRfCAUT I()(S : Ace toN I s .lll N: t rene 1 y (1 dII"n\4b 1 eli QU i d .lnd prec.lUt I OM ~ t be Wen 
not to ignite it. J-W.ating of KetoN II'IUst be done in .l ventibUd I~Alory f~ hood using A 

(1~IHs. ~ric-fre-e he.&t ~rce. 

J 
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/'E TKO: 7400 

SN'PllhIG: 
1. Cal ibr.t.e Ncn persoNl ~1ing puiIp with ~ rcpreuoLAttve ~let" In Hne [3]. 
2. Fut..e-n the ~ler to the ..:>rlc~r·s l~l u close u ~slble to the ~ ... ·s .aJth. 
~ the t.q> cover fro. the end of the cowl extensloo (open f.ace) .net oe-Ient fM::le down. 
Wr ~ the jo in t betweeo the ex tender ~ aJO i tor body wi th shri nIc Upe to pr"e'Ye1\t ~ i r 1 NJcs. 

3. Wr~ the · ClSsette tightly in Aluai.--.. foil being sure not to obstNCt Alrlla. Into the open 
end. 
t«:>TE: Thh step h not ne<:es$.lry if An electrtally ~Iw CXJWl Is used. 

4. su-it At lust two field blMolrs (or 1~ of the toul s.MIples. ""IcheYer Is gre.at.er) for 
-..en set of ~ Ie'S. . ~ the Clp'S fro. the fi.l d b 1"'* asset Us .net store the ups .net 
ClSs.ettH in ~ clNll ~re.l (Ng oe- box) o...rtng the s.MIpHng period. Repl.ace the Clp'S In the 
ClSS. t tH ..tlen s.MIp 1 I ng Is CDIp 1 eled •. 

5. ~le At 0.5 l.IIIin or gre.ater [8]. Adjust ~1ing nO. rAte. Q (l.IIIln). I.nd ti_. t 
(.in). to Pf"'Ocb:e ~ fiber density. E (fI~). of 100 to 1300 fI~ 
[3.85-104 to 5-105 fibers pa- zs....,. filter with effectlw collection uea <Ac-
:J3S -.2)] for cptt_ counting precisioo (step 22). Do not exCMd 1 ~ toul dlst 
lOoiding 00 the filter. The-se v.ri~les U'e rel~t.ed to the Ktlon lewl (one~lf the 
OJrrent sUnd.&rd). l (fiben.llll). of the fibrous ~1 being ~led by: 

t. tAc)(E) • 
(Q) (l) 10· 

t«:>TE: A ~1ing flo. rAte of 1 to .. V.in for 8 hrs Is .&ppn:IpC"t~te in non-dlsty 
Ablospheres coouining a. 0.1 fibet"/lIL. Dusty ~~ nq,Iire INller s.MIple 
YO lUlle'S: .-oi en t. c 1 e.an A biospheres requ ire lArger • I r ~ les for cpt i_ count I ng 
pnclsion. 

6. ~ the field aJOitor At the end of ~Hng. repl.at the plAStic top cover .net INn 
end UPS. ~ store the ID'I i tor. . 

1. Ship the S4II91es. sti 11 wrolpped In Aluainua foil. In. rtgld cooulnet' wi th sufficient 
p.adci ng Nterl.l to prevent jost 1 I ng oe- ~. 
t«:>TE: Do not uw polystyrene fo. In the shipping cooulMr becM.lse .1ectrosutlc foras 

Ny uuse fi~ loss frtlll the s.Mpler filter. 

SNf>l£ PREPAAATlat: 
t«:>TE: TM ~ ject Is t,o proc:iJc:e s..&IIIp 1 e'S wi th A s.oot.h (non-;p-AI ny) bKJcground I n ~ .ed I ua 'II th • 

refrActive II'IdeIt ~l to or less tNn 1.46. The.thad below coll~ the filter foe
.. sler focusing And ~ ptraaneflt IOUlIts which Are useful for ~Hty control And 
Interbbontoc-y CXIIt'po.&rison. Other .aJnting techniques IIftting the ~ aited. Ny 
~lso be used (e.g .• the noo;>el"'llWlef\t f\eld aJUnting technique used In N.CM 239 [1.3.4]). 

8. Ensure t~t the glus slides ~ covet" slips U'e free of o.tst .net flbef"s. . 
9. Pl.ce ~ to 60 III of .cet..ooe tnto A Cuth-l)pe flulc. St.cppet" the flulc '11th A slngle...oole 

n.bber st..cwer through which ~ glus t.tbe ~lttends 10 to 12 c. Into the fluk. The poc-tloo 
of the gl.ass bbe ~ich uits the t.q> of the stopper (8 to 10 oa) Is bent ~rd In ~ 
.lbow which ~~ An ~le of 20 to ~ ",ith the hoc-fzoou1. 

10. Pl~ the flulc 00 • stirring hotpl.te or wr~ In • t.e.tlng Mtlt1e. ...t the ~tone 
gr~l1y to its boiling ~r.ture (a. sa ~). . 
CIoUTl~: The ~ton.r v~ aJst ~ ~r.t.ed In • wntl1.ted f .... hood MtQy f~ All cptil 

fl....s ~ ~r1c SOU~. Al tern.l t..e ~ t I ng .thoc:ts CII\ be used. pt'O\t I dl ng no 
~ fl.. oe- spuics "" prc-sc1lt. 

11. /'bJnt • wedge alt (roa the ~le filter 00 A clNn glus ,110. • 
•. CUt ~ of a. 251. of the filter ~ with ~ OJrwd bl~ st.Hl surglal knife lralng 

• rode i ng Il1O t i 00 to ~ef\ t l.e.lri ng • 

SlISIBS 7400-3 
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I£llm: J400 

b. Pl~ the filter or wedge, ~ slde~, an ~ slide. st.&tlc electricity "ill ~l1y 
Ir:wep ~ filter an the slide until It Is cle.ared. 

c. Hold ~ gl~s slide ~i~ the fllUr u. 1 CIa frae the gl~ b.Oe port when the 
Krlane v~ I s ~I ng fra. ~ he.&ted flHJc. Ttw ~ v~ stre.. should cause 
A condtcrutlan spot an the gl.an slide u. 2 to 3 CIa In di..ur. ft::Ne the glus slide 
gently In -the v~ str.... The f"~ should clear In 2 to 5 sec. If the filter 
curls, distorts, or Is ott.n.ise reudtted Ul"lUS.M>l~, the v~ st~ Is p~ly not 
stl"On9~. Periodically "Ipe the outlet port with tissue to pnwnt liquid ~tone 
dripping anto the filter. . 

d. UsI~ u.e S-lIl .1CJ'q)lpet. pl-=- 3.0 to 3.5 III trlAOrtIn on the ftlUr. COently 
lower A cleM CO\Iff slip down onto the ftl Ur At A s Hght .lOg ,. to redJot the 
posslblHty of for.lng bUlbles. 
ICTE: If toO aIttf'j t.bb les focw or the ~t of trbat I n I s I nsufflclent, the CCWt" 

slip MY becaIe det.ac:hed within A ff.'W hours. If .xatSslwe trl~tln ,.....ins in 
c:ortUct wi th the edge of U. fl1 ter under the c:owr s Hp. flber.i gr. Han ray 
occur • t the ed!ln. 

e. Glue the ~ of the CO\Iff sHp to t.he gl~ slide using A l~ or Mil polish [9]. 
ICTE: If c1..,-Ing Is slow. the slide ~ be waned on A hotplAte (surf~ ~.ture 50 

-C) for 15 .in to hAst. cl .... lng. Cbuntlng My proceed 1-.eaIAtely After 
c 1..,-1 ng .nd IIlU'I t I ng .... CDIIp 1 eted. -

~I!IAATIDf ~ <P'UTY a:lIOlO.: 
12. ~lIbntlon of the \al~.tt SAttOll. to c:bt.&In • counting u.a (0) 100 lIII In 

dl ... ter At u. t.ge pl .... n. dl...ter. ct.: C-). of the clraalu counting ...... MW1 
the disc dl..-tet" lUSt be IPKifted ..,... ~ing the gntiOll •• 
•• Insert lIr1 ~VA \lAb ,. g ... t 1011. Into t.he qoep I ece And focus so th.It the gr. t I OJ 1. 11 MS 

~ ~.,-.d cl ..... 
b. Sri. the ~I.t. In~111A:r1 dl sUna .,-.d. If 4'P lIC1b 1.. r'W'SCt the b I nocu lAr h66d 

lIdjus~t so tNt the ~Iflcrtlon ..... Ins ccnswt. 
c. 1M t.& 11 the 40 to CSX pN:se c:bj.ct Iw. 
d. Pl~ A ~ .I~ on the .i~ c:bject s~ .and foots the .Icroscope an the 

gr~t..ed Hnes • 
•• ~ ... the ugnlfled grid length of the V.lI0I1., '-0 (.-). using the s~ 

.-I~ter. 
f. ~ the grAtIOJle frae the.-lO"OSCXlpe &nd..".SUA Its ~1 grid l~. ,lA &->. 

This an be-st b4t ~lIshed by \ISIng. slAge fitted with vemlen. . 
g. C.1OJ1.te the clrde dl-ur. de t->. for the Walt.on-8edc-ett gntIOJ1.: 

E.ltaol.: If La - 100 ~. la - Z.CJ3 - ~ D - 100 ~, theft de - Z.11 -. 
h. ~ the fl~ld dl......ut-. 0 (~l. r~ 100 ~ t 2 1-> with A s~ 

.1 c:rc-rlet' \4lOO rea I pt of t.be gn t I OJ 1. f raa ~ ..,.,.f ACturer • c.t.erII i roe fI e 1 d &re.& 

c-2l. 
13. "Icros.cope ..dj~bIIeot1;. Follow tM ........ f~·s IMtructions &nd Also the following: 

A. 1odj~ t t.be 1I9h t soura for .;.,. 111 u.IN t I an ac:ross the fl« 1 d of v I f.'W At the c:ondenser 

Iris. » ..aTE: KOhler 111~INt100 Is ~ernd, ~ "Y~l1.bl •• 
b. Focus 00 \.he p.&rtIOJloit.e Nt..«rl .. l to t>. e .... ined. 
c. ru.Jce su .... that the fl«ld Iris Is In fOCJ.n, a-nUred 00 the ~le. And op«f\ only enough 

to fully "1~il\.&t.e the field of view. I ~ 
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d. ~ the t.el~ ocul.r Sl..WliC'd by the NnUfact.u~ to ~nt th.at the ptwSoe ring'S 
(.u\IlUl.ar di~rcl~ .and ptwse-$hifting elements) ue c:onceotric. 

14. Oledc the ptwse-Uiift det..ection lillit of the .i~ ~iodl~lly. 
ca. ~ the KSUW'l ptws.e-<:ootr.ast test slie» f~ its $hipping conuiMf" ~ OtftUt' it 

under the phclse objective. 
b. ari ng the b lodes of gr"OOYed 1i ne-s i oto f 0Cl.lS. 

I«JTE: The s I i de cons i sts of snen ~ts of gt"'OO¥H (a. 20 gt"'OO¥H to NCh b lode) in 
dHanding order of visibility f~ wts I to L :n- requlr.ents for .sbHtos 
OJUIltlng ue ~t the .i~ optics -.zst ~Ive the V100ved lines In wt 3 
CDlpl~t.ely •• lthough they Ny ~ ~t f.int. o1Ind ~t the gr"OOYed liM'S In 
wts , ~ 1 ~t be Irwisible. Sets" ~ 5 -.zst be .t l .. st poartl.lly vhlbl. 
but aq ¥MY slightly in visibi lity be~ .IC1"'OSCq)H. A .I~ ~Ich f.lls 
to ~ t.hest req.li...-ots h.a.s ei t.twr too IQI or too hi gh A r.so I uti an to be used 
for ~tos CCU'lting. 

c. If the l-..ge qu.ality deteriorAtes. c1..,.. the .ICI"O$CIlpe optics. If the prcbl_ . 
p.n I sts. COMU I t the .ICJ"OSCIlpe ~f.ctuntr. 

15. ~lIty control of fl~ CCU'lts • 
•• Pnp.&re ~ count field blub .long "Ith the field Ullples_ A.port the counts an e.ach 

~I.anIc. ~1CI.I1.t.e the ..n of the field bl~ aurts MId Slbtr~ this "I .. frc. e.ach 
~l. count befOf"e reporting the results. 
IIJTEI: The Identity of the bl.an1c fllten should be unIcncw1 to the counter until &11 

counts I'olve been CXJiIp lrled. 
IIJTE 2: If. field blri yields fiber counts grNter thMl 1 fibers/IOO fields. ~ 

possible ccnU.iMtion of the ~lH. 
b. Perior. b 11 nd reccunts by the WIle counter an lQ'l. of fl1 ten counted (s 1IeiRs ,..l.lo1d 

by • person other t.h.&n the CCU'lter). 
16. USC the follQ1lng test to detAnliM ~ther • poll,. 0( CXlUnts on the s.- fUter should Oe 

rej.cted beause of possible blu. This sutlstlc estlMt.s the counting npe.at.clbl1lty .t 
the m ccnfl~ 1 ..... 1. _Disard the ~I. If the dlff~ betweeta the b«) counts 
exceeds 2.11 (F)Sr. ~ F • ~. of the b«) fiber c:cunts ~ Sr • ,..l.th. 
st..Andud ~ I. t ion. ~ I en should be dtf"i ¥ed by .kn 14Ibcx". tory bued on hi stat'l all r.-houw 
dA u. 
IIJTE: If A poIlr of .~ts Is ~ject.ed .as • re-sult. 0( this tnt. recount the reMlnlng 

~IH In the wt I.nd test the new counts ~Inst the first counts. Discud.n 
rejected poll red CCU'I t s • 

11. Enroll each new · counter In & troll nl ng course ~ I en ~ p.rlonr.ance of counten on & 

v.riety of s.MIplH using this procedu .... 
IIJTE: To ~wre good reprc:d.Jclbllity. All boontorl..s ~ In Asbestos counting should 

put I ci pol t.e I n An ~sbes tos proficl ency Us t I ng prow_ such AS the NIOSH Prof( cI ency 
ANlytl~1 THting (PAT) P'ro'iJr- And routinely pu-tlcl~te with other ~sbHtos fiber 
counting I~Atod~ In the exdwlge of field ~IH to COIIpclr"e pcrloni.&nc:e of 
counters. 

~: 

18. Pl~ the slle» oc:. the ..ctwtlal s~ of the ~lIbnted .I~ with the center of the 
fllUt" undtr the ob.}«tlve leM. fOCl.lS ~ .I~ on the pl~ of the filter. 

19. ~luly chedc pNw-r'ing AlIg-.e1lt And KDhI.r 111u.\Ntloo [71. 

SlI~ 

I 
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20. ~ltd one of t~ followl~ sods of countl~ rules: 
~T'E: T~ b«J sets of Nles h.ive ~ deIIoMtrAted to proc1Ja equivAlent IINI\ counts on A 

nriety of .sbe-stos s..ple t~ [5] MId RlSt be strictly followed In order to obtAin 
nlid results. No h)Wldizi~ 0( t~ b«J sets 0( rules Is ~itt.ed. T~ 

a 11 br. t ion of the iii CI"'OSCX:Ipe with the HSUWl t.es t s" de deterw i nes the • in illUa 
det.r:cUble fiber dl~ur (a. 0.25 ~. 

A. A Rules (sa.e u P&CM Z39 ruln [1,3.4]). 
1. COunt only fibers l~ t1w.n 5~. lteasure the length of curved fibers .1009 the 

0lnI'e. 

2. Count only fibers with A l~t,o......"ldth rAtio eqJal to or g~t.er th.In 3:1. 
3. For fI~ IIIhlch cross the bounduy of the gnticule field. do the followi~: 

A. CoUnt MrI fiber longer Uwl 5 ~ IIIhlch lies entirely within the grAticule UN. 

b. Count AS 112 fiber Mr1 fiber with only one end lyi~ within u.e grAticule ArN. 
c. Do not count MIY ftber which crosse-s the gr.atlcule boundary mre tN.n once. 
d. Reject Md do not count All other fibers. 

4. COunt bundle-s of fibers .as one fibet- unle-ss IndivlOJAl fibers un be Identified by 
observi ~ both ends 0( A ftber. 

5. Ctlunt eoough grAtlcule (Ields to yield 100 fibers. Count A .Inl_ of 20 fields. 
Stop At 100 fields ~rdless 0( (Ibet- count. 

b. 8 RulH 
acTE: ~ B Rule-s U'e pnf~ .. lytiatly beause of their daIonstrAted Ability to 
I~ the ~ibility of fiber counts [5]. 

1. COunt only ~ of fibers. EK:h fiber ...,st be longer Uwl 5 )III Md le-ss th.an 
3 )III dl..et.er. 

2. COunt only ends of (Ibers "Ith .. length-tD-wldth rAtio equAl to or gre.at.er than s: 1. 
3. COunt Nd'I (Ibet- end IIIhich fAlls vithin the grAtlcule A,... U one end, provided U\At 

the fiber ..ets rule'S b.l And b.2. 
4. QJunt visibly free ends which llleet rules b.l ~ b.2 when 1M fiber ~ to be 

AtUK::hed to ~ pArticle, ~le-ss of the size of the otMr pArticle. 
S. COunt the free ends of fibers OMNt Ing fro. brge c1~ ~ bundles ~ to A .ul_ 

0( 10 ends (S fibers), pnwided thAt eKtt ~t Rets rule'S b.l ~ b.2. 
6. QJunt eoough-'grAticule fields to yield 200 ends. Count A .ini ..... 0( 20 fields. Stop 

At 100 fields, r"e9&rdlC'Ss of the fiber count. ' 
J. Divide the totAl end count by 2 to yield fiber count. 

acrr: Sp 11 t fi ben "I 11 oor.& 11 y be couo ted AS mre th.an two ends If the (ree ends 
Ret rules b.l. Md b.2. 

21. StArt counting f". one end of the filt.r ~ progress Along A r~iAl line to the other 
end, shift either ~ or down on the filt.r, &nd contlooe In the ~ dIrection [10]. 
S.led fields r~ly by loolclng '-''1 frc. the ~iea briefly whtle ~UoClng the 
-ch.&nlal sUge. Wlen ~ ~lone,..u COW~ a. 116 or .x-e of the (Ield of view, reject 
the fI.l d ~ se 1 ed AnOther. Do not report rejected fie 1 ds I n the ruber of totA 1 fI e 1 ds 
counted. . 
tiOT£: \I)en counting A field, oontlnoously san A r~ 0( foul pl.&.ne'S by .,.,Ing the fine 

focus !mob to detect vtr1 fl M f I ~ ~ i ch hAve becx:JIIe Mbedded I n the (11 t.r. Tt-. 
s-& 11-d I ~ter fI bers wi 11 ~ very (.a I n t but Are ~ i wport..a.n t oon trl but i on ta the 
tatA 1 count. 

CAlOJl.A TIM: 
Zl.. c.lcul.te ~ report fiber o.nslty on the fl1Ur'. E (flbe~), by dividing the totAl 

fiber cnunt, f, .,~ the IIIN.n field blM"o1c count, B, by the ~ of n.lck, n, ~ the 
fI.ld ~re-.a. At (O.ooms .r (or • prap~f"1y u libr&ted \Q 1 ton-aedceU gntIOlle): 

5.115.185 
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23. CdOJ14t.e the roocentr.t ion. C (fi~rsI""). o( fibers in the .ir ¥Oll.111e s.IIIple<f, V (l). 
u~i~ the effe<:tive C!)1\e<:tion .rea of , the filter. Ac (385 ~ (or ~ 25 __ filter): 

c • (E) CAe). 
Y·10· 

EVAl.U'.ll~ a= IE nO): 
This .. tt~ is ~ ~ision ~ NIOSH ftethod P&CM 239 [1.3,4]. A SUIIWr1 of the rwisiOM Is .as 
follows: 

A. s..pling: 
1M ~ froa ~ 37 .. to ~ zs.-.. f\ lter size w&s Inc:Orpord.ed to llIp~ ~Itlvtty ~ 
~ proble.s ~ss.Ocl~t.e<f with OOlHUlifor. fiber l~'ng npoc-t.td on the 37 __ fttters 
[10]. The dwlge In flOol rAtes ~llows for 2 .- full-sMft SAlpln to be t.&Ictn, providing 
th&t the fitter Is not OYe1"lOolded wi th non-fibrous p.tl"t'cul~t.es • . 1M collect Ion efftclenc:y 
of the s-pler 'S not Affected by ~ In flOol rd .. In the r~ 0.5 to 16 lhin [8]. 

8. ~le Prep.&r&tion TedwllqJe: 
The .atone v.tpOr-tri~tln prep.ar~tion technique hAs been 'nc:ocpoc&Ud In the _thad AS & 

f~tA1", IQ"'C ~t .:lUt\th'il t.echnique th.An the di_thyl phth&l&Wdiethyl OQlde _thod 
of P&CM 239 [1,3,4,11]. . 

c. ~sun.ent: 
1. TM Inclusion of the \Qlton~ett gr&tlOJ1. In the .tlIod was udt to sUndlrdize the 

field .,.... ~ ~ the ~ieor [6. \1]. 
2. The Introduction of the ~NPl test slide was ~ to st..6nd&rdlza _ICTOSC:'q)e ~tlcs for 

unsltiwity to f.lbcf" dl-.eter (J,l1]. 
J. An in~ti~l colhbontlYC study lO¥Ol'te'd 16 bbor.atodn ustng ~ s1lde-s frca 

the ~sbestos, ~, _i1llr'i), .inir'i), textile, ~ fdctlon Mterbl IndJstrin (5]. 
1M ,...1~tlve lnoels of count by different counting Nln were: 

MuIbe1- of AsDect R.ltlo > 3:1 Aspect RAtio> 5:1 
s.ple T~ S»pl~ ~ I'tld. atS* AlA. Pbd. CRS* 

I\inir'i) 10 100 127 74 92 

I\i11ing 10 100 112 84 9S 
Ashes tos CeJDen t 14 100 146 90 13} 

Textil. Chrysolile 10 100 109 89 99 

Friction ~terl&l 10 100. 130 87 116 
0t.hc1"s (InsulAtion, Mosite) (, 100 ill 92 118 

TOTAl: 60 fEJM: 100 125 96 110 

I 

1t1.ritt-.etrc JIINM of counts ... de by different 1.bontorle-s "'l~tl~ to the AlA. rounts. 

511S18S 

Ttw .odi fi~ CRS (NtOSH B) Rule-s ~ found to be -of"'e preclw tNn the AlA. (NIOSH Al* 
Rule-s. Ttw r.ange-s of rel£tiw ~~rd de'ti£tlons (y IoOtIlch ourled with s..lIIIple tw-

.&rod 1 ~ £ tory ~re: 
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AlA (NIOSH A Rules). 
fbdi (jed ~ (NI~ B Rules) 

0.12 to 0.40 
O. II to 0.29 

0.27 to 0.85 
0.20 to 0.35 

P'£1l(X): 7400 

o.~ 

0.25 

*Ulder AIA roles. oni), fibers t\aving .a diM!'eur Irss ttwt 3 }III uoe count..ed .and 
fi~ dt..&ched to p.art icles luger than 3 ... .are not counted. NIOSH A Rules 
~re ot.henfh.e s l.-i I u- to the AlA ro I es. 

The 8 Rules ~ .Iso been f.avot'~ly received by oINlysts .as Irss .clguous .and si~lfl" 
to use; these rulH .also showed ~ lNst bi.as rel.ative to AlA rulH in the 
co I boo .. " t i woe st.ud1. An Independent NIOSH bbo .. .atory study us I ng ~ i u ftbers 
reported • rel.tlw sUnd.lrd de'il.tion. Including within- .and bebleen-s.IIIple 
nri~lllty. of 0.IS7 for ~ 8 RuIH [12]. Addlng.an Htlllllted UlfPHng pulp en"'OC'" of 
0.05 [13] to the v1thln-~le variabilIty In this study results In .an Htlruu of 
O¥'H'.an precIsIon, ~, of 0.102 for ~ 8 RulH. 

4. Beause of put IMCCUrKIH Hsod.ated with low fiber counts. the _Inl_ lo.ading hols 
beeO inc::reued to 100 flbersl..z filter .re.a (90 fibers toul count). thIs lewl 
yi.lds MI ow:r.an ~ - 0.13, H Indic..ated In Flgu,.. 3 (revIsed) of P&CM 239 [3.4] 
~Ich coc rHpollds to • IIINSUnDe1'lt Sr • 0.12 .afUf' r'WI'IOYal of puI9 .rror [13]. 
SIIli larly, .t the .ul_ count of 100 fibers. owr.a11 Sr - 0.115 .nd IleHUrelle'nt Sr 
• 0.10 .are cbulned. 

O. Ev.luatlon of the .thod usIng the A and B counting rulH wIll ptoc:eed on .a continuing bHis 
through the NIOSH Profld~ An.alytlc..al Testing (PAT) Progr_. The new PAT reportIng fon! 
.. 110ItS for reportIng of r.s:ults by .iu.r set of rules u of .l&nu.ary. 198-'. 
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DEPARTMENT OF THE NAVY NFGS-020BOB 
NAVAL FACILITIES 2B February 1991 
ENGINEERING COMMAND -------------------------------
GUIDE SPECIFICATION Superseding NFGS-02080A (06/90) 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

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 indicat'ed 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 exposu~e 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. 

~~~~~~~~~~*~******kkkkkkkkkkkkkkkkkkAk*kkAAAkkkkkAkAAA AkAAAAAAAAAAAAAkkAkk 

NOTE: This revision "B" to NFGS-02080 follows a 
complete review of the previous version. The text 
is revised throughout, according to that review. 

AkkkkkkkkkkkkkkkkkkkAkk~k~A~k~k~AkAkk~~~A~~k~~k~kkkAk* AAkAkkAAAkkkAAAAkAAA 

~kAkkkkk~~Ak~~k~~~AAkAAkkkkkkkkkkkkkAAAAkAAAAkkkk*k*AA A~kAkk~~kkk~~kAA~AAA 

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. 

*****AkkkAAAAkkAAAAAAA~AAAAAAAAAAAkkkkkkkkAAkAkkkAkAAA*AAkkAAkkAAAAAAAAkAA 

.. ~ PART 1 GENERAL 

1.1 SUMMARY 

.NOTE: The article "Summary" is not used by the 
Naval Facilities Engineering Command, except in 
specialized cases. Delete this article when editing 
for project specifications. 

*AAkkAkAAAAA~AAAAAAAAAAkAAkAAA**~AA*****A*A**AA**A******** 

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-\ 

Weatnering on Latex Sealants 

1988 Mandrel Bend Test of Attached 
Organic Coatings 

1989 Surface and Interfacial Tension of 
Solutions of Surface-Active Agents 

1984 Resistance of Organic Coatings to 
the Effects of Rapid Deformation (Impact) 

1989 (Rev. A) Surface Burning 
Characteristics of Building Materials 

1990 Water Vapor Transmission of 
Materials 

1988 Fire Tests of Building Construction 
and Materials 

1986 Cohesion/Adhesion of Sprayed 
Fire-Resistive Materials Applied to 
Structural Members 

CODE OF FEDERAL REGULATIONS (CFR) 

\-29 CFR 1910.134-\ 1988 Respiratory Protection 

\-29 CFR 1910.141-\ Sanitation 

\-29 CFR 1910.145-\ Accident Prevention Signs and Tags 

\-29 CFR 1910.1200-\ 1988 Hazard Communications 

\-29 CFR 1926.58-\ Asbestos, Tremolite, Anthophyllite, 
Actinolite 

\-40 CFR 61, SUBPART A-\ Gene.ral Provisions 

\-40 CFR 61, SUBPART M-\ National Emission Standard for Asbestos 

\-40 CFR 763-\ Asbestos Containing Material in Schools 

ENVIRONMENTAL PROTECTION AGENCY (EPA) 

\-EPA 560/5-85-024-\ 

NAVY DIRECTIVES (N~) 

\-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) 

SECTION 02080 PACE 4 



\-UL 586-\ 1985 (R 1988) !-li~h-Effici ency. 

Particul~ce. Air Filter ~ni : s. Sixth Edition 

1.3 DEFINITIONS 

1.3.1 Action Level 

An airborne concentration of asbestos fibers, in the breathing zone of a 
worker equaling 0.1 fibers per cubic centimeter of air calculated as an 
8-hour time weighted average. 

1.3.2 \*Amended Water*\ 

Water containing a wetting agent or surfactant with a surface tension of 29 
dynes per square centimeter when tested in accordance with \-ASTM D 1331-\. 

1.3.3 Area Sampling 

Sampling of asbestos fiber concentrations within the asbestos control area 
and outside the asbestos control area which approximates the concentrations 
of asbestos in the theoretical breathing zone but is not actually collected 
in the breathing zone of an employee. 

1.3.4 Asbestos 

The term asbestos includes chrysotile, amosite, crocidolite, tremolite, 
anthophyllite, and actinolite and any of these minerals that has been 
chemically treated or altered. Materials are considered to contain 
asbestos if the asbestos content is at least one percent of the material by 
area. 

1. 3.5 Asbestos Control Area 

That area where asbestos removal operations are performed which is isolated 
by physical Doundaries which assist in the prevention of the uncontrolled 
release of asbestos dust, fibers, or debris. Two examples of an asbestos 
control area are: a full containment and a "glovebag." 

1. 3.6 Asbestos Fibers 

Those fibers having an aspect ratio of at least 3:1 and longer than 5 
micrometers as determined by National Institute for Occupa~ional 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 prot~ction of workers health. 

1. 3.8 Background 

Normal airborne asbestos concentration in an area similar to the asbestos 
abatement area but in an uncontaminated (with asbestos) state . 
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1.3.9 Contractor 

The Contractor is that individual, or entity under contract to the Navy t~ 
perform the herein listed work. 

1.3.10 Encapsulants 

Specific materials in various forms used to chemically entrap asbestos 
fibers in various configurations to prevent these fibers from becoming 
airborne. There are four types of 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 effi~iency particulate air (HEPA) filtered vacuum and/or exhaust 
ventilation equipment with a filter sY$tem capable of collecting and 
retaining asbestos fibers. Filters shall retain 99.97 percent of particles 
0.3 microns or larger as indicated in \-UL 586-\. 

1.3.14 Navy Industrial Hygienist (NIH) 

That industrial hygienist employed by the Navy to monitor, sample, and/or 
inspect the work separate from the original construction contract. The NIH 
can be either a Federal civil servant or a private consultant as determined 
by the Navy. In some instances the NIH shall perform assigned duties 
vicariously through a trained subordinate but only with the specific 
consent of the Contracting ,Officer. 

1.3.15 Nonfriable Asbestos Material 

Material that contains asbestos in which the fibers have been temporarily 
locked in by a bonding agent, coating. binder, or other material so that 
the asbestos is well bound and will not normally release asbestos fibers 
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during any app ::-o?riare use, haT:dlin~, scoral'f' or rr;:;ns!'ortation. 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. 1926.5S-\. 

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 .1S TEM 

Refers to Transmission Electron Microscopy 

1. 3 .19 Time Weighted Average (TWA) 

The TWA is an S-hour time weighted average aiFborne 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 materi·al to be removed. An equivalent wetting 
agent must have a surface tension of at least 29 dynes per square 
centimeter as tested in accordance with \-ASTM D 1331-\. 

1.4 REQUIREMENTS 

1.4.1 Description of Work 

********A*A*A~AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

NOTE: Specify the form, condition and quantity 
(square feet or linear feet) of asbestos material to 
be removed in the first blank and the location· of 
the material in the second blank. Example: "The 
asbestos work includes the demolition and removal of 
300 feet of 8 inch diameter asbestos insulation 
located on existing steam piping indicated to be 
removed in the boiler room." 

****************"" A A AA A Ie AAAAAA *** Ie "I< """ "A" """" A"" "*************"' A A A I< A A AAA .\ 
NOTE: Include reference to 40 CFR 763 when asbestos 
work occurs in a school environment. 
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-.~ 

NOTE: Include "Under normal .... specified herein." 
if material traditionally defined as non-friable 
asbestos materials are to be removed. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

NOTE: Full containment, glovebag, and outdoor 
techniques pertain to the three most general but yet 
essentially different asbestos control techniques 
used for asbestos removal. The appropriate 
technique depends on existing conditions, but must 
be that technique that provides the best control 
during abatement at most reasonable cost. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA.AAAAAAAAAAAAAAAAAAAA 

The work covered by this section includes the handling of asbesto.s 
containing materials which are encountered during repair, construction and 
demolition projects and describes some of the resultant procedures and 
equipment required to protect workers and occupants of the building or 
area, or both, from contact with airborne asbestos fibers. The work also 
includes the disposal of the generated asbestos containing materials. More 
specific operational procedures will be outlined in the Asbestos Hazard 
Abatement Plan called for elsewhere in this specification. The asbestos 
work includes the demolition and -removal of [ _____ ] located [ ___ -__ ] [which 
is governed by \-40 CFR 763-\]. [Under normal conditions non~friable or 
chemically bound materials _containing asbestos would not be considered 
hazardous; however, this material will release airborne asbestos fibers 
during demolition and removal and therefore must be handled in accordance 
with the removal and disposal procedures as specified herein.] Provide 
[full containment] [glovebag] [outdoor] techniques as outlined in this 
specification. 

1.4.2 Medical Requirements 

\-29 CFR 1926.58-\. 

1.4.2.1 Medical Examinations 

NOTE: Edit this paragraph in accordance with the 
most stringent, applicable law. 

~kAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA~kAAAAAAAAAAA 

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 cal~ndar 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 

************************************************************************A* 
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. 

************************************************************************** 

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 Train~ng 

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 (US EPA) or state criteria whichever is more 
stringent. The Contractor shall document the training by providing: dates 
of training. training entity, course outline. names of instructors. and 
qualifications of instructors upon request by the Contracting Officer. 

1.4.4 Permits . [. Licenses,] and Notifications 

******~A*****************************************44444444444444444*44**4 
NOTE: The USEPA has delegated the responsibility of 
notification requirements' to most states. Verify 
with the state and local authorities where the 
proj~ct is located whether the city. county, state, 
and/or USEPA has jurisdiction and whether a licence 
is required. 

~***44*4*4*444**AA**4*44*A***A****A*k*************4*k******4** 

Obtain necessary permits [and licenses] in conjunction with asbestos 
removal. hauling. and disposition, and furnish timely notification of such 
actions required by Federal, state. regional. and local authorities. 
Notify the [Regional Office of the United States Environmental Protection 
Agenc~ (USEPA)] [state's ertvironmental protection agency] [local air 
pollution control district/agency] and the Contracting Officer in wr1t1ng 
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. 

AAAAAAAAA*AA**AAAAAAA**AAAAAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA*A*A*A 

In addition to detailed requirements of this specification, comply with 
those applicable laws, ordinances, criteria, rules, and regulations of 
federal, state, regional, and local authorities regarding handling, 
storing, transporting, and disposing of asbestos waste materials. Comply 
with the applicable requirements of the current issue of \-29 CFR 
1926.58-\, \-40 CFR 61, SUBPART A-\, \-40 CFR 61, SUBPART M-\, and \-ND 
OPNAVINST 5100.23-\. Submit matters of interpretation of ·standards to the 
appropriate . administrative agency for resolution before starting the work. 
Yhere the requirements of this specification, applicable laws, rules, 
criteria , ordinances, regulations, and referenced documents vary, the most 
stringent requirement as defined by the Contracting Officer shall apply. 
The following laws, ordinances, criteria, rules and regulations regarding 
removal, handling, storing, transporting ~nd disposing of asbestos 
materials apply: 

a. [ ___ ] 

b. [ __ ] 

c. [ __ ] 

1.4.6 Respiratory Protection Program 

Establish and · implement a respirator program as required by \-ANSI Z88.2-\ 
and \-29 CFR 1910.134-\. 

1.4.7 Industrial Hygienist (IH) 

******AAAAAAAA***AAAAAAAAAAAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

NOTE: See Note A located at rear of text. 
AAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

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 
s ampl i ng and to [assist] [represent] the Contracting Officer]. 

1. 1, . 8 Ha zard Communication 

Adh re to all parts of \-29 CFR 1910.1200-\ and provide the Contracting 
Officer with a copy of the \*Ma t erial Safety Data Sheets (MSDS) for all 
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rnaceria1s*\ broughc to the site, 

1.5 SUBMITTALS 

NOTE: The submittals required for each project are 
very dependent upon the removal method to be used. 
Edit the submittals paragraph accordingly. 

~******************************************A******A*********************** 

NOTE: The "G" in asterisk tokens following each 
submittal item indicates Government approval and 
should be retained. Add "Gil 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 \*SD-02, Manufacturer's Catalog Data*\ 

a. \*Loca1 exhaust equipment*\ \*G*\ 

b. \*Vacuums*\ \*G*\ 

c. \*Respirators*\ \*G*\ 

d. \*Pressure differential automatic recording instrument*\ \*G*\ 

e. \*Amended water*\ \*G*\ 

f. \*Glovebag*\ \*G*\ 

g. \*Materia1 Safety Data Sheets (MSDS) for all materials*\ proposed 
for transport to the project site \*G*\ 

1.5.2 \*SD-08, Statements*\ 

a. \*Asbestos hazard abatement p1an*\ \*G*\ 

b. \*Testing laboratory*\ \*G*\ 

c . \*Industrial hygienist certification*\ \*G*\ 

d. \*Landfill approval*\ \*G*\ 

e. ' \*Ernp1oyee training*\ \*G*\ 

f. \*Medica1 cert i fication*\ requir rnents \*G*\ 
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1.5.2.1 \*Asbestos Hazard Abatement Plan*\ 

Submit a detailed plan of the safety precautions and work procedures to be 
used in the removal [and demolition] of materials containing asbestos. The 
plan shall be prepared, signed, and sealed, including certification number 
and date, by the PIH. Such plan shall include but not be limited to the 
precise personal protective equipment to be used, the location of asbestos 
control areas including clean and dirty areas, buffer zones, showers, 
storage areas, change rooms, removal method, interface of trades involved 
in the construction, sequencing of asbestos related work, disposal plan, 
type of wetting agent and asbestos sealer to be used, locations of local 
exhaust equipment, planned air monitoring strategies, and a detailed 
description of the method to be employed in order to control pollution. 
The plan shall also include (both fire and medical emergency) response 
plans. This plan must be approved in writing prior to the start of any 
asbestos work. The Contractor and PIH shall meet with the Contracting 
Officer prior to beginning work, to discuss in detail the asbestos plan, 
including work procedures and safety precautions. Once approved by the 
Contracting" Officer, the plan will be enforced as if an addition to the 
specification. Any changes required in the specification as a result of 
the plan shall be identified specifically in the plan to allow for free 
discussion and approval by the Contracting Officer prior to the start of 
work. 

1.5.2.2 \*Testing LaboratorY*\ 

Submit the name, address, and telephone number of the testing laboratory 
selected for the [sampling,] analysis, and reporting of airborne 
concentrations of asbestos fibers along with certification that persons 
counting the samples have been judged proficient by successful 
participation within the last year in the American Industrial Hygiene 
Association (AIHA) Proficiency Analytical Testing (PAT) Program. Where 
analysis to determine asbes-tos 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*\ 

*********** * Ie IeIeIo.Ie Ie Ie Ie Ie Ie Ie Ie '" '" '" '" '" '" ~ "'''''''''' '" "'''''''~*************** 
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 eFR 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*\ 

**~**~**kk~kk*~kkkkkk~kk*k*~k~k~AkkkkAA*AkA~kk~**k*kkk~k**kk*~~~*~~k****** 

NOTE: See Note A located at rear of text. 
********A****~*~~*~~**~~~***~*~~~~***A~AAAAAAAAAA~~A~~~AAA~AAAA~A*AAAA*~k* 

Complete fiber counting and provide results to the [PIH) [and) [NIH) 
for review within 16 hours. Notify the Contracting Officer immediately of 
any airborne levels of asbestos fibers in excess of the acceptable limits. 
Submit sampling results to the Contracting Officer and the affected 
Contractor employees within 3 working days, signed by the testing 
laboratory employee performing air sampling, the employee that analyzed 
the sample, and the [PIH] (and] [NIH]. 

1.5.3.2 \*Pressure Differential Recordings for Local Exhaust System*\ 

***~~**************~AA**AAAAA*AMAAAAA~AAA**AA*AAAAA*kA*A***A** 

NOTE: When an enclosed full containment is not 
required, delete the requirements for the local 
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exhRust system and pressure differentiAl reco~ding. 
**A***~AAAA**«**AAAAAAAA*AAAAAAAAAAA*******************AAAAAAAAk*** 

NOTE: See Note A located at rear of text. 
AAAAAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

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 Encapsulants 

Requirement 

Flame Spread - 25, Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

2.1.2 Bridging Encapsulant 

Requirement 

Flame Spread .' 25 t • 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 fir~ 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-\ 

\-ASTH D 2794-\ 
Gardner Impact Test 
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Rr;gu i rem"! T! t 

Flexibility - no rupture or cracking 

2.1. 3 Penetrating Encapsulant 

Requirement 

Flame Spread - 25, Smoke 
Emission - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Permeability - Minimum 0.4 perms 

Cohesion/Adhesion Test - 50 pounds 
of force/foot 

Fire Resistance - Negligible affect 
on fire resistance rating over 3 
hour test (Classified by UL for use 
over fibrous and cementitious 
sprayed fireproofing) 

Impact Resistance - Minimum 43 in/lb 

Flexibility - no r~pture or cracking 

2.1.4 Lock-down Encapsulant 

Requirement 

Flame Spread - 25, Smoke 
Emiss ion - 50 

Combustion Toxicity 
Zero Mortality 

Life Expectancy - 20 years 

Test Standa ::-d 

\-ASTM D 522-\ 
Mandrel Bend Test 

Test Standard 

\-ASTM E 84-\ 

University of Pittsburgh 
Protocol 

\-ASTM C 732-\ 
Accelerated Aging Test 

\-ASTM E 96-\ 

\-ASTM E 736-\ 

\-ASTM E 119-\ 

\-ASTM D 2794-\ 
Gardner Impact Test 

\-ASTM D 522-\ 
Mandrel Bend Test 

Test Standard 

\-ASTM E 84-\ 

University of Pittsburgh 
Protocol 

\-ASTM C 732-\ 
Accelerated Aging Test 

Permeability - Minimum 0.4 perms \-ASTM E 96-\ 

Fire Resistance - Negligible affect \-ASTM E 119-\ 
on fire resistance rating over 3 
hour test (Tested with fireproofing 
over encapsulant applied directly 
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Re~irement 

to steel member) 

Bond Strength - 100 pounds of force/ 
foot (Tests compatibility with 
cementitious and fibrous 
fire ~proofing) 

PART 3 EXECUTION 

3.1 EQUIPMENT 

Test Standa rd 

\-ASTM E 736-\ 

NOTE: Modify the number of sets of protective 
equipment as required, depending on the size of the 
asbestos removal project. 

*********************************************kkkkk**kkkkkkkkkkkkkkkkkkkkkk 

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 th~ 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 Office~. 

3.1.2 Exterior Whole Body Protection 
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3 . 1.2.1 Proceccive Clothin~ 

Provide personnel exposed to asbestos with disposable protective whole body 
clothing, head coverings, gloves, and foot coverings. Provide disposable 
plastic or rubber gloves to protect hands. Cloth gloves may be worn inside 
the plastic or rubber gloves for comfort, but shall not be used alone. 
Make sleeves secure at the wrists, make foot coverings secure at the 
ankles, and make clothing secure at the neck by the use of tape. 

3.1.2.2 Work Clothing 

Provide cloth work clothes for wear under the disposable protective 
coveralls and foot coverings and either dispose of or properly launder them 
as recommended by the [NIH] [PIH] after use. 

3.1.2.3 Decontamination Unit 

Provide a temporary, negative pressure unit with a separate decontamination 
locker room ' and a clean locker room with a shower that complies with \-29 
CFR 19l0.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 inte'gral with each asbestos control area. 

3.1.2.4 Eye Protection 

Provide goggles to personnel engaged in asbestos operations when the use of 
a full face respirator is not required. 

3,1. 3 Warning Signs and Labels 

Provide [bilingual] warning signs [printed in English and [ _________ ] at all 
approaches to asbestos control areas containing concentrations of airborne 
asbestos fibers. Locate signs at such a distance that personnel may read 
the sign and take the necessary protective steps required before entering 
the area. Provide labels and affix to all asbestos materials, scrap, 
waste, debris, and other products contaminated with asbestos. 

3,1.3.1 Warning Sign 

Provide vertical format conforming to \-29 CFR 1910.14S-\(d)(4), and \-29 
CFR 1926,SB-\(k) minimum 20 by 14 inches displaying the following legend in 
the lowe r panel: 
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Lep,E:nd Notation 

Danger l-inch Sans Serif Gothic or Block 

Asbestos l-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 

l/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 

******A************************~**************A****************** 
NOTE: When an enclosed full containment is not 
required, delete the requirements for the local 
exhaust system and pressure differential recording. 

******AA****~A****~k******~******A****~*********AAA***A** 

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 
diffe~ential 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 different i al automatic recording 
instrument*\. In no case shall the building ventilation sys tem 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. 

***********************************************************AAAA*AAAA****** 

Perform asbestos related work in accordance with \-29 CFR 1926.58-\ and as 
specified herein. ,Use [wet1 [or1 [if given prior EPA approval, dry 1 
removal proce'dures and [full containment 1 [glovebag1 [outdoor 1 techniques. 
Personnel shall wear and utilize protective clothing and equipment as 
specified herein. Eating, smoking, drinking, or applying cosmetics shall 
not be permitted in the asbestos work pr control areas. Personnel of other 
trades not engaged in the removal and demolition of asbestos shall not be 
exposed at any time to airborne concentrations of asbestos unless all the 
personnel protection provisions of this specification are complied with by 
the trade personnel. Shut down the building heating, ventilating, and air 
conditioning system, cap the openings to the system, [and provide temporary 
[heating, 1 [and1 [ventilation,1 [and1 [air conditioning11 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. 1 If an asbestos spill occurs outside of the asbestos 
control area, stop work immediately , correct the condition to the 
satisfaction of the Contr~cting Officer including clearance sampling, prior 
to resumption of work. 

3.2.1 Protection of Existing Work to Remain 

NOTE: See Note A located at rear of text. 
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Perform demolition work without damage or contamination of adjacent work. 
Where such work is damaged or contaminated as verified by the Contracting 
Officer using visual inspection or sample analysis, it shall be restored to 
its original condition or decontaminated by the Contractor at no expense to 
the Government as deemed appropriate by the Contracting Officer. This 
includes inadvertent spill of dirt, dust, or debris in which it is 
reasonable to conclude that asbestos may exist. When these spills occur, 
stop work immediately. Then clean up the spill. When satisfactory visual 
inspection and air sampling results are obtained from the [PIH} [NIH} work 
may proceed. 

3.2.2 Furnishings 

NOTE: Choose one of the following options. In most 
projects, the Government will remove furniture and 
equipment before the Contractor begins work. In 
this case the first paragraph should be used. The 
third paragraph should only be used when existing 
furnishings have been contaminated with asbestos 
fibers and the Contractor will be required to clean 
these items. When the third .paragraph is used, 
identify the furnishings and indicate the quantity 
of each. 

**********************************************************.**************** 

[Furniture [,( _____ )} and equipment will be removed from the area of work 
by the Government before asbestos work begins.} 

[Furniture [,( _____ )} and equipment will remain in the building . Cover and 
seal furnishings with 6-mil plastic sheet or remove from the work area and 
store in a location on site approved by the Contracting Officer.] 

[Furnishings listed below and located in the work area are considered to be 
contaminated with asbestos fibers. Transfer these items to an area on site 
approved by the Contracting Officer, decontaminate (wet methods where 
possible), and then store until the room from which they came is declared 
clean and safe for entry. [Carpets, draperies, and other items which may 
not be suitable for on-site wet cleaning methods shall be properly 
laundered as recommended by the [NIH] [PIH] so as to remove all asbestos 
contamination or disposed of at the Contracting Officer's discretion.] At 
the conclusion of the asbestos removal work and cleanup operations, 
transfer all objects so removed and cleaned back to the area from which 
they came and re-install them. Base bids on decontaminating: 

a. [--] Desks 

b. [--] Filing cabinets 

c. 1 __ ] Linear feet of shelving 

d. [--] Cubic Feet of books, papers, files, etc. 
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e. [ ___ 11 

3.2.3 Precleaning 

Wet wipe and HEPA vacuum all surfaces with asbestos debris prior to 
establishment of a containment. 

3.2.4 Asbestos Control Area Requirements 

NOTE: When an enclosed full containment is 
infeasible, use paragraph entitled "Glovebag" or 
"Outdoor" as appropriate and delete paragraph 
entitled "Full Containment." If the project has 
both areas which can be enclosed and areas which 
cannot be enclosed, retain the appropriate 
paragraphs and identify the areas which must be 
enclosed and the areas which cannot be enclosed. 

~~~~~~~~~ ••• ~.~.~ ••••• ~ •••••••••••••••••••••••••••• * ••••• ~ ••• ~ •• ~ ••• ~~ ••• ~ 
Full Containment 

Block and seal openings in areas where the release of airborne asbestos 
fibers can be expected. Establish an asbestos containment with the use of 
curtains, portable partitions, or other enclosures in order to prevent the 
escape of asbestos fibers from the contaminated asbestos work area. 
Containment development shall include protective covering of walls, and 
ceilings with a continuous membrane of two layers of minimum 4-mil plastic 
sheet sealed with tape to prevent water or other damage. Provide two 
layers of 6-mil plastic sheet over floors and extend a minimum of 12 inches 
up walls. Seal all joints with tape. Provide local exhaust system in the 
asbestos control area. Openings will be allowed in enclosures of asbestos 
control areas for the supply and exhaust of air for the local exhaust 
system. Rep~ace filters as required to maintain the efficiency of the 
system. 

3.2.4.2 \*Glovebag*\ 

•••• A.AA.Ak**AAAA.AAAA.AAAAAA •• AAAAA.AA.AAAAAAAAAAAAAAAAAAAAA •• AAAAAAAAAAA 

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 b1ank. 

A.AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

NOTE: See Note A located at rear of text. 
AA.AAA.Ak**A.AAAAAAA~kAAAAAAA~AAAAAAAAAAAAAAAAAAAAAAAAAAA.AAAAAAAAAA 

The cQnstruction of an enclosed asbestos containment is infeasible for the 
removal of [ _ __ 1 located f ___ l. Use glovebag techniques as indicated 
in \-29 CFR 1926.58-\ Appendix G, III-A, B, C, D and Figure G-I. Establish 
designated limits for the asbestos work area with the use of rope or other 
continuous barriers, maintain all other requirements for asbestos control 
areas except for local exhaust. Also, where an enclosure is not provided, 
conduct area monitoring of airborne asbestos fibers during the work shift 
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at the designated limits [downwind] of the asbestos work area at such 
frequency as recommended by the [PIH] [andj [NIHj and conduct personal 
samples of each worker engaged in asbestos handling (removal, disposal, 
transport and other associated work). If the quantity of airborne 
asbestos fibers monitored at the breathing zone of the workers or 
designated limits at any time exceeds background or 0.01 fibers per cubic 
centimeter whichever is lesser, stop work, evacuate personnel in adjacent 
areas or provide personnel with approved protective equipment at the 
discretion of the Contracting Officer. This sampling may be duplicated by 
the government at the discretion of the Contracting Officer. If the air 
sampling results obtained by the government differ from those obtained by 
the Contractor, the government results shall prevail. If adjacent areas 
are contaminated as determined by the Contracting Officer, clean the 
contaminated areas, monitor, and visually inspect the area as specified 
herein. 

3.2.4.3 Outdoor 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

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. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

NOTE: See Note C located at rear of text. 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

NOTE: See Note A located at rear of text. 
AAAAAAAAAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

The construction of an enclosed asbestos containment is infeasible for the 
removal of (_ .. ____ ]. located ( _____ ]. Establish designated limits for the 
asbestos work area with the use of rope or other continuous barriers, and 
maintain all other requirements for asbestos control areas except for local 
exhaust . . . ( .] Also, where an enclosure is not provided, conduct area 
monitoring of airborne asbestos fibers. during the work shift at the 
designated limits (downwind] of the asbestos work area at such frequency as 
recommended by the (PIH] (and] (NIH] and conduct personal samples of each 
worker engaged in asbestos handling (removal, disposal, transport and other 
associated work). If the quantity of airborne asbestos fibers monitored at 
the breathing zone of the workers or designated limits at any time exceeds 
background or 0.01 fibers per cubic centimeter whichever is lesser, stop 
work, evacuate personnel in adjacent areas or provide personnel with 
approved protective equipment at the discretion of the Contracting Officer. 
This sampling may be duplicated by the Government at the discretion of the 
Contracting Officer. If the air sampling results obtained by the 
Goverpment 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 water1 [specific 
wetting agent 1 during removal, cutting, or other handling so as to reduce 
the emission of airborne fibers.1 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 

k4AAA44A4AAAAA44444A4A4AAAAAAAAAA44AAA4AAAAAAAAAAAAA4AAkAAAAAAAAAAAAAAAAAA 

NOTE: Use this paragraph only when asbestos 
contaminated items are also designated for removal 
and disposal. 

AAA4AAA*AAAAAA4AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA4AAAAAA4 

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 sp"ecified 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 lj4-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 

~4444444444444k*4444444444A4A44A4A~A444444444AA44444A444444 

NOTE: Air sampling regimen is very dependent on 
removal method and applicable laws, edit 
accordingly. 

**~~~44A44A4A4A4AA44444444AA4444~4AAAAA444444444A44A 
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NOTE: See Note A located at rear of text. 
****************"."*~...,'r*******i,************************":c*******~,****"irlrk*"k* 

Sampling of airborne concentrations of asbestos fibers shall be performed 
in accordance with \-29 CFR 1926.58-\ and as specified herein. Sampling 
performed in accordance with \-29 CFR 1926.58-\ shall be performed by the 
PIH. [Sampling performed for environmental and quality control reasons 
shall be performed by the [PIH] [NIH].] Unless otherwise specified, use 
NIOSH Method 7400 for sampling and analysis. Monitoring may be duplicated 
by the Government at the discretion of the Contracting Officer. If the air 
sampling results obtained by the Government differ from those results 
obtained by the Contractor, the Government results shall prevail. 

3.2.6.1 Sampling Prior to Asbestos Work 

NOTE: The designer shall research the state, 
regional and local laws, regulations, statutes, 
etc., to determine whether "aggressive" air sampling 
is required. 

**********AA*AAAAAAAAAA*AAAAAAAAAAAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

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 

A**********AAAAAAAAAAAAAAAAAAAA*AAAAAA*AAA*AAAAAA*AAAA*AA*A*AAAAAAAAAAAAAA 

NOTE: Choose one of the following options. See 
Note A located at rear of text. 

**AAAAAA*AAA*AAAAAAAAAAAAAAAAAAAAA*AA**AAA*AAAAAAAAAA*AA**AAAAAA*AAAA*AAAA 

*AAAAAAAAAAAAAAAAAAAAAAAAAA*AAA*AA*AAA*AAAAAAA*AA*AAAAAAAAAAAAAAAAAAAAAA*A 

NOTE: llhen an "enclosed" asbestos control area is 
not required, retain the appropriate portion in 
brackets. 

*AAAAAAAAAAAA*AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

[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 
incre~se. and notify the Oontracting 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.] [~lere 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. 

AAAAAAAAAAAAAAAAAAAAAAAAAAAkkkkkkkkkkkkkkkkkkkkkkAAkkkAkkkAkAkAkkkAAkkAkAA 

NOTE: See Note A located at rear of text. 
*****AAAAkkkAkkAAAAAAAkAAkAAAAkkAAAkAAAAkkAAAAAkAAAAAAAAAAAAAAAAAAAkkAkAkA 

AkAkAAAkAAkA~~kAAkAkAAAkkAAAkAkAAkkAkkkAkAAAAAkAAAkAkAAkAAAAkAAAAkAAkAAAkA 

NOTE: The designer shall research the state, 
regional and local laws, regulations, statutes, 
etc., to determine whether TEH analysis is required. 

****AAkAAAAAkkAkAAAAAAAAAAAAAAAAAAkAkA*kkAAAkAAAAkkAAAAAAAAAAAAAAAAAAAAkkk 

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 
analy~e clearance samples and report the results in accordance with current 
NIOSH criteria.] The asbestos fiber counts from these samples shall be 
less than 0.01 fibers per cubic centimeter or be not greater than the 
background, whichever is greater. Should any of the final samples indicate 
a higher value, the Contractor shall take appropriate actions to re-clean 
the area and shall repeat the sampling and [TEM] analysis at the 
Contractor' s expense . 
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3.2.7 Lock Down 

Prior to removal of plastic barriers and after pre-clearance clean up of 
gross contamination, a visual inspection by the [PIH] [NIH], of all areas 
affected by the removal of the asbestos contaminated materials for any 
visible fibers, shall be conducted and approved by the [PIH] [NIH]. A post 
removal (lock down) encapsulant shall then be spray applied to ceiling, 
walls, floors and other areas exposed in the removal area. The exposed 
area shall include but not be limited to plastic barriers, furnishings and 
articles to be discarded as well as dirty change room, air locks for bag 
removal and decon chambers. 

3.2.8 Site Inspection 

While performing asbestos removal work, the Contractor shall be subject to 
on-site inspection by the Contracting Officer who may be assisted by or 
represented by safety or industrial hygiene personnel. If the work is 
found to be in violation of this specification, the Contracting Officer or 
his representative will issue a stop work order to be in effect immediately 
and until the violation is resolved. Standby time required to resolve the 
violation shall be at the Contractor's expense. 

3.3 CLEAN-UP AND DISPOSAL 

3.3.1 Housekeeping 

Essential parts of asbestos dust control are housekeeping and clean-up 
procedures. Maintain surfaces of the asbestos control area free of 
accumulations of asbestos fibers. Give meticulous attention to restricting 
the spread of dust and debris; keep waste from being distributed over the 
general area. Use HEPA filtered vacuum cleaners. Do not blow down the 
space with compressed air. When asbestos removal is complete, all asbestos 
waste is removed from the work-site, and final clean-up is completed, the 
Contracting Officer will certify the area as safe before the signs can be 
removed. After final clean-up and acceptable airborne concentrations are 
attained but before the HEPA unit is turned off and the containment 
removed, remove all pre-filters on the' building HVAC system and provide new 
pre-filters. Dispose of filters as asbestos-contaminated materials. 
Reestablish HVAC mechanical, and electrical systems in proper working 
order. The Contracting Officer will visually inspect all surfaces within 
the containment for residual material or accumulated dust or debris. The 
Contractor shall re-clean all areas showing dust or residual materials. If 
re-cleaning is required, air sample and establish an acceptable asbestos 
airborne concentration after re-cleaning. The Contracting Officer will 
certify that the area is safe in writing before unrestricted entry is 
permitted. The Government shall have the option to perform monitoring to 
certify the areas are safe , before entry is permitted. 

3.3.2 Title to Materials 

All materials resulting from demolition work, except as specified 
otherwise, shall become the property of the Contractor and shall be 
disposed of as specified in applicable local, state, and Federal 
regulations and herein. 
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3.3.3 Disposal of Asbestos 

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*\ 

***k********************************************************************** 
NOTE: See Note A located at rear of text. 

* •• *********.***** •• * •• ~****.*********~k** ••• *.***.* •• ***** ••••• 

[Direct the PIH to record and report, to the Contracting O~ficer, the 
amount of asbestos containing material removed and released for disposal. 
Deliver the report for the previous day at the beginning of each day shift 
with amounts of material removed during the previous day reported in linear 
feet or square feet as described initially in this specification and in 
cubic feet for the amount of asbestos containing material released for 
disposal.] 

[Allow the NIH to inspect, record and report the amount of asbestos 
containing material removed and released for disposal on a daily basis.] 

-- End of Section --
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-- 'End 

ct: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 jurisdictio~. 

NOTE C: Requirements for demolition or removal of 
asbestos outdoors varies considerably with the work 
and the location involved. This paragraph specifies 
minimum requirements (which mayor may not entirely 
apply) for demolition or removal of asbestos 
outdoors where construction of a containment mayor 
may not be practical. The designer shall provide 
specific requirements necessary for the particular 

.. project best suited to prohibit or reduce asbestos 
exposure to other Contractor employees, Navy 
resources and the general public. 

NOTE D: Suggestions for improvement of this 
specification will be welcomed using the "Agency 
Response Form" located in SPECS INTACT under "System 
Directory" or DD Form 1426. Suggestions should be 
forwarded to: 

Commanding Officer 
Naval Construction Battalion Center 
Civil Engineer Support Office 
Code DS03 
Port Hueneme, CA 93043-5000 
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*************************************************************************** 
DEPARTJ{E;,~ OF THE NAVY GENERAL NOTES (Ap~ i l 1991) 
NAVAL FACILITIES 
ENGINEERING COMMAND 
************************************"""'******************************** 

GENERAL NOTES 

The following is provided as guidance for use of this Naval Facilities 
Guide Specification (NFGS): 

1. The NFGS is in the three-part Section format established by the 
Construction Specifications Institute and adopted by the Department of 
the Navy. . The specification is in the SPECSINTACT format to 
accommodate editing the magnetic media edition using the SPECS INTACT 
Computer System to produce the project specification section. 

2. Technical Notes are interspersed in the body of the specification, if 
they are ten lines or less, and are separated from the text by a line 
of asterisks above and below the note. Technical Notes more than ten 
lines or repeated more than three times remain at the end of the 
specification under the heading "Criteria Notes," with a notation in 
the text. All Technical Notes and Criteria Note notations immediately 
precede the text to which they apply. DO NOT PRINT CRITERIA 
(TECHNICAL) NOTES OR NOTATIONS IN THE FI~AL MANUSCRIPT OF THE PROJECT 
SPECIFICATION SECTION CREATED FROM THIS GUIDE SPECIFICATION. (Notes 
can be deleted automatically when using SPECSINTACT.) 

3. Do not refer to this guide specification in the project specification. 
Use it as a manuscript to prepare the project specifications. Edit and 
modify this guide specification to meet project requirements . Where 
"as shown," "as indicated," "as detailed," or words of similar import 
are used, include all requirements so designated on the project 
drawings. 

--4. Do not include the following parts of this NFGS in the project 
specification: 

a. Signature Sheet 
b. Table of Contents 
c. Notes or Criteria Notes 
d. Sketches, if any 
e. General Notes 
f. Other supplemental information, if any, attached to this guide 

specification. 

Use all parts listed above in the editing process but, when working 
with printed copy, detach them (where possible) as the first step in 
editing this guide specification for inclusion in a project 
specification. (All parts listed above are automatically deleted when 
printing without notes in SPECSINTACT.) If required for the 
construction contract, sketches and figures shall be placed on the 
project drawings. Where there are no project drawings, sketches and 
figures may be included as a part of the project specification, if 
required. 
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5. Project title shall be placed in the upper left corner of each page and 
is limited to 66 character spaces on one line. (Automatically printed 
when using SPECSINTACT if the project title is entered as the title in 
the Job Set-Up Screen). 

6. Project specification number shall be placed in the upper right corner 
of each page. (Automatically printed when using SPECSINTACT if the 
project specification number is entered as the job name in the Job 
Set-Up Screen.) 

7. Project specification section number and page number shall be centered 
at the bottom of each page of the section created from this guide 
specification. (Automatically printed when using SPECSINTACT.) 

8. Where numbers, symbols, words, phrases, clauses, sentences, or 
paragraphs in this guide specification are enclosed in brackets, [J, a 
choice or modification must be made; delete inapplicable portion(s) and 
brackets. Where blank spaces enclosed in brackets occur, insert 
appropriate data. Delete inapplicable text and, if not using 
SPECSINTACT, renumber subsequent articles, paragraphs, sub-paragraphs, 
accordingly. (Renumbering is done automatically during the print 
process when using SPECSINTACT.) 

9. In compliance with CSI format, article 1.1 SUMMARY has been added to 
the specification. Use of this article is considered optional by CSI. 
NAVFAC does not use this article. Article 1.1 shall be deleted for a 
project specification, but must be present in all guide specifications. 

10. Article title has been changed to "REFERENCES" and is always numbered 
1.2. This article contains no numbered paragraphs or subparagraphs. 
Each organization's publications are listed beneath the organization 
name. Revision letters or dates identifying the current edition of the 
publication appear in the column with the title. 

11. The latest issue of the referenced publications shall be used, but only 
after ,reviewing the latest issue to ensure that it will satisfy the 
minimum essential requirements of ,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 guid,e 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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fo~ each Submittal type (i.e. SD-14 for "Samples") . The letters and 
number (i.e., 50-14 for "Samples") are Submittal Descriptions defined 
in Section 01300, "Submittals." 

13. Specifications shall not repeat information shown on the drawings. 
Specifications shall establish the quality of materials and 
workmanship, methods of installation, equipment functions, and testing 
required for the project. Drawings shall indicate dimensions of 
construction, relationship of materials, quantities, and location and 
capacity of equipment. 

14. CAUTION: Coordination of this section with other sections of the 
project specification and with the drawings is mandatory. If materials 
or equipment are to be furnished under this section and installed under 
other sections or are indicated on the drawings, state that fact 
clearly for each type of material and item of equipment. Review the 
entire project specification and drawings to ensure that language is 
included to provide complete and operational systems and equipment. 

15. Any changes or revisions to this document, since the date of the 
original approval for NAVFAC, have been performed by the Guide 
Specifications Division (Code DS03) located at the Naval Construction 
Battalion Center at Port Hueneme, California 93043-5000. (Phone: 805 
982-6103) 

16. Suggestions for improvement of this specification will be welcomed 
using the "Agency Reponse Form" located in SPECSINTACT under "System 
Directory" or DD Form 1426. Suggestions should be forwarded to: 

Commanding Officer 
Naval Construction Battalion Center 
Civil Engineer Support Office 
Code DS03 
Port Hueneme, CA 93043-5000 

End of General Notes --
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Sources of Definitions: 

Abatement 

Acoustical Insulation 

Acoustical Tile 

Actinol He 

Action Level 

Addenda 
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ASBESTOS GLOSSARY 

AHERA Inspecting Buildings for Asbestos
Containing Materials Coarse, 
Georgia Institute of Technology 
Atlanta, GA 
November 16-18, 1987 

and 

Environmental Institute 
Cobb Corporate Center/300 
350 Franklin Road 
Marietta, GA 30067 
June 1990, 6th Edition 

Procedures to control or otherwise limit 
fiber release from asbestos-containing or 
contaminated building materials. Includes 
stripping, removal, encapsulation, disposal, 
wet cleaning, etc. 

American Board of Industrial Hygiene 

The general application or use of asbestos 
for the control of sound due to its lack of 
reverberant surfaces. 

The general application or use of asbestos 
for the control of sound due to its lack of 
reverberant surfaces. 

One of six naturally-occurring asbestos 
minerals. It is not normally used 
commercially. 

A level of airborne fibers specified by OSHA 
as a warning or alert level. It is 0.1 
fibers per cubic centimeter of air, 8-hour 
time-weighted average, as measured by phase 
contrast microscopy. EPA has currently 
proposed to lower the time-weighted average 
to 0.1 fibers per cubic centimeter of air 
and getting rid of the action level, but it 
has not been passed as of February 1991. 

Changes made to working drawings and 
specifications before the work is bid. 
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Aggressive Sampling 

AHERA 

AlA 

AlA 

AlA 

AIHA 

AIHA Accredited 
laboratory 

Air Diffuser 

Air Lock 

Air Man 

Air Monitoring 

M0210030 

An air sampling technique typically used for 
final clearance air sampling wherein the 
area and surfaces surrounding the air 
sampling equipment are agitated, brushed, 
blown with air jets or mechanical fans or 
otherwise disturbed in an effort to 
resuspend any settled dust. This technique 
greatly extends the sensitivity of final 
clearance air sampling to the presence of 
residual asbestos fibers and thereby 
provides a potent means of assessing the 
thoroughness of project cleanup efforts. 

Asbestos Hazard Emergency Response Act; 
passed in 1986 to ensure all kindergarten 
through 12th grade schools are surveyed for 
asbestos and to have an operations and 
maintenance plan implemented to monitor the 
asbestos and its conditions. 

Asbestos Information Association 

American Institute of Architects 

American Insurance Association 

American Industrial Hygiene Association 

A certification given by the AIHA to 
an analytical laboratory that has 
successfully participated in the 
"Proficiency Analytical Testing" program for 
quality control as established by the 
National Institute for Occupational Safety 
and Health. 

A device designed to disperse an air stream 
throughout a given area. 

A system for permitting entrance or exit air 
movement between a contaminated area and an 
uncontaminated area, typically consisting of 
two curtained doorways at least 3 feet 
apart. 

An industrial hygienist or other qualified 
individual who collects air samples and 
monitors the asbestos abatement worksite. 

The process of measuring the airborne fiber 
concentration of a specific quantity or air 
over a given amount of time. 
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Air Plenum 

Air Sampling 

Air Sampling Technician 

Airborne Asbestos 
Analysis 

Alveolar Macrophages 

Alveoli 

Ambient Air 

Amended Water 

Amosite (Brown Asbestos) 

Amphibole 
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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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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 ex'posed 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 CAFD} 

Asbestos Standard 

Asbestosis 

Aspect Ratio 

Atmospheres Immediately 
Dangerous to Life or Death 

Atmosphere Supplying 
Respirators 

Barrier 

M0210030 

A decision tool which can be used to 
determine the extent of the asbestos hazard 
that exists in a building, and which can 
also be used to develop actions. 

Fibers with their length being greater than 
five microns (length to width ratio of 5:1), 
generated from an asbestos-containing 
material. 

Filtered 'exhaust ventilation equipment used 
for drawing inside enclosed work areas. 
Such equipment shall have at least three 
filter stages, including readily accessible 
pre- and secondary filters, and a final 
filter which shall be a high efficiency 
particulate air (HEPA) filter rated 99.97 
percent effective in capturing particles 
having diameters of 0.3 micrometers. 
Electrostatic precipator AFDS are permitted 
only if the exhaust is HEPA-filtered. 

Reference to the OSHA requirements in the 
general industry standards regarding 
asbestos exposure (29 CFR 1910.1001 and 
1926.58), and EPA National Emission Standard 
for Hazardous Air Pollutants (NESHAP) 40 CFR 
61, subpart M). 

A scarring of the lungs caused by exposure 
to asbestos. Continued exposure may lead to 
degeneration of lung function and death. 

The length of a fiber vs. its width. 

A hazardous atmosphere to which exposure 
exposure will result in serious injury or 
death in a matter of minutes, or cause 
serious delayed effects. 

Respiratory protection devices which 
exclude workplace air altogether and provide 
clean air from some independent source. 

Polyethylene sheeting and/or other materials 
which, when used in conjunction with the 
existing floors, ceilings, and walls of the 
structure, form the enclosed work area. The 
barrier separates the contaminated work 
environment from the uncontaminated 
environment. 

A statement of the price at which a 
contractor will complete a given project. 
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"Blue Book" 

Breeching 

Bridging Encapsulant 

Bronchi 

Bronchogenic Cancer 

Bulk Samples 

Cancer 

Carbon Monoxide 

Ceiling Concentration 

Cementitious 

Chain-of-Custody 

Change Order 

Chrysotile 
(White Asbestos) 
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EPA publication of March 1983 titled, 
"Guidance for Controlling Friable Asbestos
Containing Materials in Buildings." Now 
replaced by 1985 revised edition. 

A duct that transports combustion gases from 
a boiler or heater to a chimney or stack. 
Also called a flue. 

The application of a sealant over the 
surface of asbestos-containing material to 
prevent the release of asbestos fibers. 

Primary branches of the trachea (windpipe). 

An abnormal cell growth in the primary 
branches of the trachea (windpipe). 

Samples of bulk material, in the case of 
asbestos, suspect material. 

A cellular tumor which normally leads to 
premature death of its host unless 
controlled. 

A highly toxic colorless and odorless gas. 

The maximum allowable level of toxic 
material that can be present at any given 
point in time. 

Asbestos-containing materials that are 
densely packed, granular and are friable. 

Cubic feet per minute. 

Formal procedures for tracking samples and 
insuring their integrity. 

A change to construction documents after a 
contract for construction has been signed. 

The only asbestiform mineral of the 
serpentine group, which contains 
approximately 40% each of silica and 
magnesia oxide. It is the most common form 
of asbestos used in buildings. Recent 
studies have found this form of asbestos to 
pose little hazard to humans, however, the 
contaminate tremolite, an inseparable 
asbestos form with chupatile, has a large 
potential for bodily harm in humans. 
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cn ia 

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 F1 ow 
Airline Device 

Contract Documents 

M0210030 

An industrial hygienist who has been granted 
certification by the American Board of 
Industrial Hygiene, used to supervise 
surveys and design for asbestos abatements. 

Tiny hair-like structures in the windpipe 
and bronchi of the lung passages that help 
force undesirable particles and liquids up 
and out of the lungs. 

A form of insurance in which a claim is 
allowed only if the insurance is in effect 
when the claim is made, that is, when the 
injury of effect is observed. 

The fear of being in enclosed or narrow 
spaces. 

An uncontaminated area or room outside the 
enclosed work area and part of the work area 
isolation structure, with provisions for 
storage of workers' street clothes and 
protection equipment. 

A person who coordinates and oversees all 
activities on an asbestos abatement job 
site. 

A self-contained respiratory' protection 
device in which the air is rebreathed after 
the exhaled carbon dioxide has been removed 
and the oxygen content restored. 

The building components which support the 
structural beams. 

A self-contained respiratory protection 
device in which air is supplied from a 
compressed air cylinder. The exhaled air is 
filtered to remove carbon dioxide, and 
additional breathing air is provided. 

Hard, non-friable asbestos-containing 
material that requires a mechanical force to 
penetrate its surface. 

A respirator that maintains a. constant air
flow to the wearer. 

legally binding building drawings and 
specifications. Also called construction 
documents. 
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Contract Specifications 

Criteria Document 

Crocidolite Blue 
Asbestos 

Curtained Doorway 

Damaged Friable 
Surfacing Material 

Damaged or Significantly 
Damaged Thermal System 
Insulation 
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A set of guidelines that a contractor must 
follow when conducting an asbestos abatement 
job. 

Consumer Product Safety Commission. 

NIOSH publications that address toxic 
materials, analytical methods, personal 
protective equipment, etc. 

Strongest of asbestos minerals. An 
asbestiform mineral of the amphibole group. 
It is of minor commercial value in the U.S. 

A device designed to restrict air movement 
between areas, typically constructed by 
placing three overlapping sheets of 
polyethylene film over an existing or 
temporarily framed doorway, securing all 
sheets using a plier stapler, along the top 
of the doorway, securing the vertical edge 
of the outside sheet along one vertical side 
of the doorway, the second sheet along the 
doorway vertical edge opposite the first, 
and the third sheet around the entire 
doorway (including base). 

Friable surfacing ACM which has 
deteriorate or sustained physical lnJury 
such that the internal structure (cohesion) 
of the material is inadequate or, if 
applicable, which has delaminated such that 
the bond to the substrate (adhesion) is 
inadequate or which for any other reason 
lacks fiber cohesion or adhesion qualities. 
Such damage or deterioration may be 
illustrated by the separation of ACM into 
layers; separation of ACM from the 
substrate; flaking, blistering, or crumbling 
of ACM surface; water damage; significant or 
repeated water stains, scrapes, gauges, mars 
or other signs of physical injury on the 
ACM. Asbestos debris originating from the 
ACBM in question may also indicate damage 
(AHERA Definition). 

Thermal system insulation on pipes, 
boilers, tanks, ducts, and other 
thermal system insulation equipment in which 
the insulation has lost its structural 
integrity, or its covering, in whole or in 
part, is crushed, water-stained, gouged, 
punctured, missing, or not intact such that 
it is not able to contain fibers. Damage 
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Decontamination 
Enclosure System 

Demand Airline Device 

Dirty Area 

Dispersion Staining 

Disposal 

Dose-Response Effect 

Duct Tape 

Dust Mask 

Electric~l 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 

Encl osure 

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 

Fi ber Control . 

Fiber Releasab i lity 

Fiber Reynolds Number 

Fibrosis 

Fibrous 
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A contaminated area or room inside the work 
area which is part of the work area 
isolation structure, with provisions for 
storage of contaminated clothing and 
equipment. 

An asbestos program manager is designated 
and is given the responsibility for 
directing and managing asbestos control 
program activities. 

A component of a full facepiece respirator 
which is a gas-tight transparent window 
through which the wearer may see. 

The portion of a respirator which covers the 
wearer's nose, mouth, and eyes in a full 
facepiece. 

The intermittent release of fibers which 
occurs as a result of weakened bonds in the 
material, or because of deterioration. 

Fibers per cubic centimeters of air. 

The maximum volume of air than can be forced 
from an individual's fully inflated lungs in 
one second (Forced Expiratory Volume - one 
second). 

Enclosing or sealing off an area having 
airborne asbestos fibers present so that the 
fibers will not migrate resulting in 
contamination of other areas. 

Minimizing the amount of airborne fiber 
generation through the application of 
amended water onto asbestos-containing 
material, or enclosure (isolation) of the 
material. 

The potential for generation of airborne 
fibers from an asbestos-containing source. 

Refers to the diameter of a fiber. 

A condition of the lungs caused by the 
inhalation of excessive amounts of fibrous 
dust marked by the presence of scar tissue. 

Composed almost entirely of fibers. 
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Fibrous Aerosol 
Monitor (FAM) 

Fireproofing 

Friable 

Full Facepiece 
Respirator 

Functional Spaces 

Green Book 

Glovebag 

Glove-box (bag) . 

Grade 0 Air 

Ground Fault 
Circuit Interrupter 

Ground Fault Interrupter 
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A portable survey instrument with 
the capability of providing instantangous 
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/m3 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 washroo~ 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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Joists 
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Lagging . 
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Respirators that supply air from an 
uncontaminated source through a strong, 
large diameter hose to the facepiece that 
does not use compressed air or have any 
pressure regulating devices. 

Heating, ventilating and air conditioning; 
all building mechanical equipment including 
supply and return ductwork, unit 
ventilators, fan-coil units, blower cabinets 
and fans, control devices, damper assemblies 
and other similar mechanical equipment. 

To pay for or pay back. Indemnification 
clauses in contacts are intended to cover 
the cost of judgments and/or legal defenses 
in the event of litigation. 

A qualified organization capable of 
performing necessary air sampling and 
analysis and other testing requirements of 
asbestos projects. The laboratory should 
successfully participate in the National 
Voluntary laboratory Accreditation Program 
(NVlAP) for bulk sample analysis conducted 
by the National Institute for Standards and 
Technology (NIST) and the National Institute 
for Occupatjonal Safety and Health (NIOSH) 
Proficiency in Analytical Testing (PAT) 
program, and have on staff at least one 
American Board of Industrial Hygiene 
certified industrial hygienist and be 
accredited by the American Industrial 
Hygiene Association. 

A person having a college or university 
degree or degrees in engineering, chemistry, 
physics, medicine or related physical and 
biological sciences who, by virtue of 
special studies and training, has acquired 
competence in industrial hygiene. 

The structural building component which the 
flooring or roof rests on. 

The mechanical removal of air contaminants 
from a point of operation. 

Insulation used to prevent heat loss from 
pipes, boilers and similar mechanical 
equipment. 
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The time between first exposure to a 
disease-causing agent and the appearance of 
the disease. 

Being subject to legal action for one's 
behavior. 

An official record of all activities which 
occurred during a removal project. 

A malignant growth of tissue in the lungs, 
specifically of the bronchi covering. 

Supplied or recirculated air to offset that 
which has already been exhausted from an 
area. 

Mixed Cellulose Ester Filter which is one of 
several different types of media used to 
collect asbestos air samples. 

A respiratory protection device 
which offers protection against airborne 
particulates including dusts, mists, metal 
fumes, and smokes. 

See HVAC Systems. 

An evaluation of a person's health status 
conducted by a medical doctor. 

A record of a person's past health record, 
including all the hazardous materials that 
they have been exposed to and also any 
injuries or illnesses which might dictate 
their future health status. 

A rare cancer of the lining around the 
(pleura) or the abdomen (peritoneum). 
almost always caused by exposure to 
asbestos. 

lungs 
It is 

NIOSH sampling and analytical method for 
fibers using phase-contrast microscopy. 
Replaces method P&CAM 239. 

One millionth of a meter. 

Prefix meaning one-thousandth. 

One-thousandth of a meter. 

A commonly used substitute for asbestos. 
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NIOSH Method 7400 

Numerical Value 

Occurrence Insurance 
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Interior building material on structural 
components, structural members or fixtures, 
such as floor and ceiling tiles, and does 
not include surfacing material or thermal 
system insulation (AHERA Definition). 

Material Safety Data Sheet. 

Mine Safety and Health Administration. 

An atmosphere created in a work area 
enclosure such that airborne fibers will 
tend to be drawn through the filtration 
system rather than leak out into the 
surrounding areas. The air pressure inside 
the work area is less than that outside the 
work area. 

Respirators which function by the wearer 
breathing in air through a filter. 

A form of qualitative fit testing in which 
the wearer covers the filters of a negative 
pressure, air-purifying respirator to check 
for leaks around the face seal. 

National Emission Standards for Hazardous 
Air Pollutants--EPA Regulation 40 CFR 
subpart M, part 61. 

The National Institute for Occupational 
Safety and Health which was established by 
the Occupational Safety and Health act of 
1970. 

The official approving agencies for 
respiratory protective equipment who test 
and certify respirators. 

NIOSH proposed sampling and analytical 
method for asbestos in air, No. 7400, "NIOSH 
Manual of Analytic Methods, Third Edition." 

Refers to the types and percentages of 
asbestos present in a given samples. 

A form of insurance in which a claim is 
allowed regardless of when the claim is 
filed. For asbestos insurance, the 
"occurrence" could be the time of first 
exposure . 
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An air compressor that is not oil 
lubricated, which does not allow carbon 
monoxide to be formea in the breathing air. 

A type of self-contained breathing unit 
which exhausts the exhaled air to the 
atmosphere instead of recirculating it. 

Specific procedures and practices 
developed for the interim control of 
asbestos-containing materials in buildings 
until it is removed. 

EPA publications issued in March 1979 
titled: Asbestos-Containing Materials in 
School Buildings: A Guidance Document, 
parts I and II. 

The Occupational Safety and Health 
Administration which was created by the 
Occupational Safety and Health Act of 1970; 
serves as the enforcement agency for safety 
and health in the workplace environment. 

Any atmosphere containing less than 
19.5% oxygen. 

NIOSH approved sampling and analytical 
method for asbestos in air, published in the 
"NIOSH Manual of Analytical Methods, Second 
Edition. " 

Protection factor as provided by a 
respirator which is determined by dividing 
the airborne fiber concentration outside of 
the mask by the concentration inside the 
mask. 

Proficiency Analytical Testing of asbestos 
samples conducted through NIOSH for 
laboratories involved with the analysis of 
asbestos samples. 

Minute airborne particles given off in the 
form of dusts, smokes, fumes, or mists. 

Permissable Exposure Limit as stated by 
OSHA. 

Liquid material applied to asbestos
containing material to control airborne 
fiber release by penetrating into the 
material and binding its components 
together. 
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Pneumoconiosis 
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The thin membrane that lines the surface of 
the abdominal cavity. 

A level of airborne fibers specified 
by OSHA as an occupation exposure standard 
for asbestos. It is 0.2 fi bers per cubi c 
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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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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Qualitative Fit Test 

Quality Assurance 
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A person possessing either a baccalaureate 
degree in engineering, chemistry or physics, 
or a baccalaureate degree in a closely 
related biological or physical science from 
an accredited college or university and who 
also has a minimum of three years of 
individual hygiene experience. 

A pre-work agreement whereby the building 
owner pays the contractor after completion 
of certain phases of the project. 

A number which reflects the degree of 
protection provided by a respirator. It is 
calculated by dividing the concentration of 
contaminant outside the mask by the 
concentration inside the mask. 

Protective, lightweight garments worn by 
workers performing asbestos abatement to 
keep gross contamination off the body. 

Pertaining to, or affecting the lungs, or 
some portion thereof. 

A part of the medical examination required 
to determine the health status of a person's 
lungs. 

EPA publication of June 1985 titled, 
"Guidance for Controlling Asbestos
Containing Materials in Building, 1985 
Edition." This document is a revision of 
the "Blue Book." 

A method of testing a respirator's face-to
facepiece seal by covering the inhalation or 
exhalation valves and either breathing in or 
out to determine the presence of any leaks. 

A program for collecting and analyzing 
additional samples of suspect material to 
check on the reliability of procedures. 

Testing the fit of a respirator by 
calculating concentrations of contaminants 
inside and outside the mast. This requires 
the use of instruments. 

An abnormal cracking sound heard from the 
lungs which does not necessarily indicate 
any specific disease. 
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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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A method of microscopic analysis which 
utilizes an electron beam directed at the 
sample and then collects the beams that are 
reflected to produced an image from which 
fibers can be identified and counted. 

A combination of a transmission electron 
microscope with scanning and focusing coils 
so that a beam of electrons can be scanned 
over the sample or pinpointed in a 
particular area. 

One of the two major groups of minerals from 
which the asbestiform minerals are derived, 
distinguished by their tubular structure and 
chemical composition. 

Detailed drawings of selected items used in 
the construction of a building. 

A room between the clean room and the 
equipment room in a worker decontamination 
system in which workers take showers when 
leaving the work area. 

Friable surfacing ACM in a functional space 
where damage is extensive and severe (AHERA 
definition) . 

A written set of standards, procedures, and 
materials for the construction of a 
building. 

An instrument which measures the volume of 
air being expired from the lungs. 

Building components which support the 
joists. 

All specified procedures necessary to remove 
asbestos-containing materials or asbestos
contaminated materials from their substrate 
or from any component or structure of the 
buil di ng. 

A building component which is designed to 
support other structural members in a 
buil di ng. 

The material or existing surface located 
under or behind the asbestos-containing 
material. 

-22-



) 

Supplied Air Respirator 

Surface Sample 

Surfacing Material 

Surfactant 

Synergistic 

Thermal System Insulation 

Trans ite 

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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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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Materials that are added to water which is 
used for wetting the asbestos-containing 
material in order for the water to penetrate 
more effectively. 

A series of connected rooms, typically 
consisting of a clean room, shower room and 
equipment room. It permits equipment and 
personnel movement to and from the enclosed 
work area while preventing air flow from the 
work area. It is also used for the 
decontamination of workers, materials and 
equipment. 

A set of drawings which reflect the intended 
construction and appearance of the building. 
Also known as building plans. 

A system of insurance required in some 
states by law, financed by employers, which 
provides payments to employees or their 
families for occupational injuries, 
illnesses, or fatalities resulting in loss 
of wage or income incurred while at work. 

The time-weighted average for an 8-hour day; 
used in expressing airborne asbestos fiber 
concentrations. 
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