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1. EXECUTIVE SUMMARY

This report presents the results of a technical and economic
assessment of available alternatives for asbestos abatement within
Facility 20470 at the Wright-Patterson Air Force Base in Dayton, Ohio.
The work was carried out by the Oak Ridge National Laboratory, a U.S.
Department of Energy laboratory, for the U.S. Department of Defense
(DoD) in support of the Installation Restoration Program (IRP). Each
alternative was screened on the basis of technical feasibility, environ-
mental impact, economics, and fulfillment of the IRP goals. The four
alternatives for study were based on guidance from the U.S.
Environmental Protection Agency (EPA) for controlling asbestos-
containing materials (ACMs) in buildings. The alternatives are:

Alternative 1: Establishing a special operations and maintenance

program

Alternative 2: Enclosure

Alternative 3: Encapsulation with sealants

Alternative 4: Removal, disposal, and replacement
Alternative 1 1is designed to (1) clean up asbestos fibers previously
released, (2) prevent future releases by minimizing the disturbance or
damage of ACM, and (3) monitor the condition of the ACM. This program
should continue until all ACM is removed or the building is demclished.
Implementation of this alternative will only ensure better control over
the environment than now exists. Alternative 2 would involve
constructing an airtight ceiling and walls around the sprayed-on
asbestos. Building blueprints designating the presence of asbestos
behind the enciosure would be maintained to prevert accidental fiber
release during building repair or demolition, and signs would be posted
to note that ACM is behind the enclosure. Alternative 3 would bind
together the asbestos fibers and other material coumponents to offer some
resistance to damage from impact. Alternative 4 would remove the ACMs,
transport the material to an approved landfill, and reinsulate the con-~
tainment shell with asbestos-free material. Completion of this alter-
native would eliminate the need for an Operations and Maintenance

Program.



Each of these alternatives was assessed for capability to control
the release of asbestos fibers within Facility 20470. Alternatives 1
and 4 were determined to be acceptable, while Alternatives 2 and 3 were
found to be unacceptable. Because of the high friability and the
apparent delamination of the ACM, enclosure (Alternative 2) is con-
sidered inappropriate by EPA standards. Alternative 3 (encapsulation
with sealants) was found unacceptable because of the EPA studies that
demonstrated that sealants should not be used when friable asbestos
materials show evidence of poor cohesive strength and extensive damage.

The environmental and public health impact for each acceptable
alternative was evaluated. These considerations focus largely on the
highly toxic effects that asbestos fibers have on the human body.
Because there is no proven safe level for asbestos exposures, attention
should be given to maintaining all human exposures to as low as is
reasonably achievable. Alternative 1 has the potential for the highest
environmental impact of the two acceptable alternatives because the
asbestos will remain in the facility. 1In Alternative 4, the environmen-
tal impacts are short term and focus on the removal of asbestos from the
facility. The major impacts for Alternative 4 are waste disposal, occu-
pational exposure, and waste transportation.

Economic assessment of the two acceptable alternatives was based on
past experience with similar tasks for Alternative 1. However, a cost
estimate for Alternative 4 was not possible without an on-site inspec-
tion by the asbestos contractor. For Alternative 4, preliminary price
ranges from contractors varied significantly. Based on the conditious
that exist within the containment shell for removing the ACMs, it is
estimated that the cost will be $50/ft2, and the resulting estimated
cost in 1988 dollars for Alternative 4 is $900,000 with a 15% con-
tingency. Asbestos clean~up costs for Alternative 1 are estimated to be
834,500, based on 1988 dollars, and the asscciated annual charge for an
Operations and Maintenance Program in 1988 dollars is $7,500. A 15%

contingency rate has been applied to the costs of Alternative 1.



2. INTRODUCTION

The purposes of this study were (1) to make a preliminary
assessment of the status of ACMs within the containment shell of
Facility 20470 at Wright-Patterson Air Force Base (WPAFB) and (2) to
evaluate options that could be used to control or eliminate asbestos
exposure pertaining to the containment shell. The study was conducted
by Oak Ridge National Laboratory (ORNL), a U.S. Department of Energy
Laboratory, for the United States Air Force (USAF) through the Support
Contractor Office (SCO) of the Hazardous Waste Remedial Actions Program
(HAZWRAP)., The SCO is responsible for managing the preparation of the
Installation Restoration Program documents for the USAF.

Facility 20470 was originally built to house a nuclear test reactor
with the associated experimental facilities. 1In 1971, the reactor was
deactivated and all fuel was removed. Structural materials were
entombed in concrete, and the surrounding areas were decontaminated.
With the passage of time, it became apparent that relatively extensive
maintenance was needed. Thus, a decommissioning option studyl was made
by ORNL at the request of WPAFB. Based on the results of this study, a
directive? was issued by the USAF Terrestrial Nuclear Reactor Safety
Study Group (TNRSSG) to proceed with the detailed planning and design
for opening the entombment and removing the radioactive materials for
disposal.

As an intermediate corrective action, the TNRSSG directed the Civil
Engineering Squadron of WPAFB to establish an interim plan document for
maintenance of Facility 20470 consistent with the selected deconmission—
ing option. The study of options available to control or eliminate
asbestos exposure is only one segment of the directed interim main-
tenance plan. The remaining studies necessary for establishing an
interim plan for maintenance are being conducted by the Civil
Engineering Squadron of WPAFB. Completion of these studies will result
in the formulation of an interim maintenance plan to be prepared by the

Civil Engineering Squadron of WPAFB.



Asbestos fibers create concern because of their potential to cause
health effects when they are inhaled. Under static conditions, ACMs
that are well encapsulated do not release asbestos fibers and therefore
do nmot pose a direct threat. When ACMs are disturbed during main-
tenance, repair, or renovation, they may become airborne, and in these

situations, would be subject to various regulatory requirements.

2.1 REFERENCES

1. S. M. Gibson, Technical and Economic Assessment for Decommissioning
the Air Force Nuclear Engineering Center, DOE/HWP-35,
Wright-Patterson AFB, Ohio, -August 1987.

2. Directorate of Nuclear Surety, Terrestrial Nuclear Reactor Safety
Study Group, Special Nuclear Reactor Safety Study for the Air Force
Nuclear Engineering Center, USAF TNRSSG 87-2, September 1987.




3. FACILITY DESCRIPTION

Facility 20470 is located 5 miles northeast of the center of the
city of Dayton, Ohio, on the WPAFB reservation. The facility site,
shown in Figs. 3.1 and 3.2, is located in Area B (controlled access
area) on the hillside, east of and overlooking the inactive Wright Field
runways and the Air Force museum.

The facility serves as housing for a 10-MW heterogeneous—-type reac-
tor and experimental facilities that were deactivated and entombed in
1971. The containment shell, of 9/16-in. steel, is cylindrical, with a
hemispherical top. The cylinder is about 82 ft in diameter and about
160 ft in overall height, with about 50 ft being below grade. A support
wing partially surrounds the containment building. Figures 3.3 through
3.5 depict the reactor systems, containment shell, and support wing.

The ACM, which is the subject of this report, is located in the contain-
ment building and serves as insulation for the containment shell.

The assigned custodian of the facility is the Air Force Institute
of Technology (AFIT). Responsibility for specialized areas or functions
within the facility is under the jurisdiction of various disciplines,
including the Base Radiological Hazards Committee, Base Medical Service,
and Base Civil Engineering. The Base Civil Engineering has respon~
sibility for asbestos abatement.

The AFIT occupies the building space adjacent to the containment
shell and, on occasion, performs experiments within the containment
shell. More recently, the hot-cell complex adjacent to the containment

shell was used for packaging radiocactive waste.
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4. INDUSTRIAL HYGIENE SURVEY OF ASBESTOS-CONTAINING MATERIAL

The ACM in Facility 20470 was assessed for its current condition as
well as its potential for future disturbance, damage, or erosion.
Factors used to evaluate the current condition included evidence of (1)
deterioration or delamination from the underlying surface, (2) physical
damage, and (3) water damage. The potential for future disturbance,
damage, or erosion of ACM was evaluated by observing (1) the proximity
of ACM to an air plenum or a direct airstream; (2) the visibility,
accessibility, and degree of actiVity (air movement, vibration, movement
of building occupants, etc.); and (3) the change in building use. Bulk
sanples of the material were taken to identify and determine the percent~
age of asbestos present. Air monitoring was conducted to assess
asbestos fiber release in the air; however, quantitative air monitoring
only measures current conditions and provides no information councerning

fiber release potential and future air levels.

4.1 VISUAL INSPECTION

The interior of the containment shell wall for Facility 20470 is
insulated with sprayed-on ACM, as depicted in Fig. 4.1. Thus, all of
the ACM is exposed to the interior environment. Random measurements as
to the thickness of the material averaged from 1.25 to 1.5 in. Results
of the visual inspection revealed friable ACM with moderate deteriora-
tion or delamination throughout the containment shell. Severe material
disturbance was noted on the northwest walls and in the vicihity of the
catwalk and ladder. Ankle-deep asbestos—containing debris was found in
the catwalk area. Physical damage to the ACM was observed as indicated
in Photographs 1 and 3 (Appendix A). 1In Photograph 1, damage is noted
along the vertical pipe; and Photograph 3 depicts the impression of a
shoe. All this damage was probably inflicted during routine maintenance
procedures. Widespread debris is illustrated in Photograph 4 (Appendix
A).



Fig. 4.1. The interior of the
sprayed-on ACM) for Facility 20470.

containment shell

ORNL PHOTO 0886-88

wall (insulated with
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In addition to the sprayed—on ACM, it was noted that the low-
pressure steam lines were insulated with ACM. :Damage to the pipe insu-
lation covering, observed near the heating units, caused friable
asbestos to be exposed in the vicinity of the heater (see Appendix A,
Photograph 5). No other significant damage to the pipe insulation was

noted.

4,2 BULK SAMPLING

Bulk samples of ACM were taken to identify and determine the per-
centage of asbestos present. These samples were representative of the
friable insulation on the containment shell interior and debris that was
located within the containment shéll. A bulk sample was also taken from
the exposed friable pipe insulation. Analysis of the samples confirmed
the presence of 5 to 20% asbestos. The asbestos in the bulk samples was
identified as chrysotile, except in the case of the friable pipe insula-
tion; the latter was identified as the more hazardous type, amosite.
Figures 4.2 and 4.3 illustrate samples of the asbestos fibers, using
polarizing light microscopy. Figure 4.2 depicts amosite asbestos taken
from the friable pipe insulation, and Fig. 4.3 is representative of
chrysotile asbestos found on the containment shell and within the con-
tainment shell area.

The bulk samples were also ahalyzed for the presence of radioac-
tivity; the results are shown in Appendix A. The Nuclear Regulatory
Commission was contacted for assistance in determining the significance
of the level of radioactivity present. The highest level of alpha
activity exhibited in the bulk samples is indicative of Type A nuclear
waste. To fully describe the beta/gamma activity, a designation as to
the predominant source radionuclide would be necessary. This task is

beyond the scope of the present study.

4.3 AIR SAMPLING

Air monitoring was conducted by taking samples at various locations
both within and outside the containment shell. These samples, which are

classified as static air samples, were collected under conditions of



RBO-5 (1.550 Cargille, ®), Mag: 100X RBO-5 (1.550 Cargille, 0), Mag: 100X

L R4

g
T

RBO-5 (1.680 Cargille, ®), Mag: 100X RBO-5 (1.680 Cargille, 0), Mag: 100X

Fig. 4.2. Amosite asbestos. The fibers show a refractive index of approximately 1.680 and
dispersion staining colors of blue and yellow.

71



15

RBO-7 (1.550 Cargille, ®), Mag: 100X

RBO-7 (1.550 Cargille, ©), Mag: 100X

Fige. 4.3. Chrysotile asbestos. The fibers all show refractive
indices of approximately 1.550 and dispersion staining colors of
magenta and blue.
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minimal activity. An obvious criticism of this technique is that it
measures current conditions but provides no information about fiber
release potential and future air levels. Analytical results indicated
levels that were well below the present occupational exposure limit of

0.2 fiber per cm3

of air in an 8-h work period. However, based on the
visual inspection results, employees performing work within the contain-
ment shell could be subjected to significant airborne asbestos expo-
sures, For example, activities such as cleaning of floors, equipment
maintenance, and climbing to or walking within the catwalk area could

produce airborne exposure to asbestos fibers.

4.4 CONCLUSIONS FROM INDUSTRIAL HYGIENE SURVEY

Immediate action should be taken to clean up asbestos debris on the
floor, ladder, catwalk, and ledges in the containment area. This work
should be conducted by individuals who are medically approved, trained,
and protected as required by Occupational Health and Safety Administration
(0SHA) regulations, according to Title 29, Code of Federal Regulations,
Part 1926.58.

Future work, such as maintenance and inspection activities, should
be performed by trained and protected workers. Additionally, periodic
monitoring of this facility should be conducted to determine the degree
of delamination of asbestos insulation and to evaluate airborne asbestos
levels.

At the time of this evaluation, no significant asbestos fiber
levels were detected, but the factors that can lead to airborne fiber
levels are present and the potential for excessive air levels in the
containment area does exist.

A formal Operations and Maintenance Program for coantrolling occupa-
tional exposures should be instituted until more permanent control
measures can be enacted. The enclosure or encapsulation of the friable
sprayed-on insulation would not be applicable to the existing material
that is on the steel containment shell because of the high friability,
the depth of the insulation (1.5 in.), and the fact that the insulation
is undergoing delamination. However, enclosure or encapsulation can be
used to control the risk posed by the broken pipe covering that exposes

friable waterials.
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While an effective Operations and Maintenance Program can ensure
that adequate occupational protection is achieved, the recommended
control measure is removal of the asbestos-containing insulation. The
high exposure rating indicates that a significant ongoing risk is pre~

sent to those entering the containment area.
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5. ALTERNATIVES

The alternatives described below are based on guidance from the
EPA for controlling ACMs in buildings. They include:

Alternative 1: Establishing a special operations and maintenance

program

Alternative 2: Enclosure

Alternative 3: Encapsulation with sealants

Alternative 4: Removal, disposal, and replacement
Each of these alternatives was assessed for capability to control the
release of asbestos fibers within Facility 20470. Alternatives 1 and 4

were determined to be acceptable, while alternatives 2 and 3 were found

to be unacceptable,

5.1 ACCEPTABLE ALTERNATIVES

Alternative 1 is designed to (1) clean up asbestos fibers pre-
viously released, (2) prevent future releases by minimizing the distur-
bance or damage of ACM, and (3) monitor the condition of the ACM. This
program should continue until all ACM is removed or the building is
demolished. Alternative 4 consists of removing the ACM and transporting
it to an approved landfill. The containment shell would then be rein-

sulated with asbestos—free materials.

5.1.1 Alternative 1: Establishing a Special Operations and Maintenance

Program

The asbestos that is sprayed on the interior wall of the contain-
ment shell of Facility 20470 was determined to be friable. The fibers
of friable material are slowly released as the material ages. According
to the EPA, several steps should be taken to reduce the level of
released fibers and to guard against disturbing or damaging the ACM.

These steps are discussed in the paragraphs that follow.
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5.1.1.1 Documentation, Education, and Training

The Operations and Maintenance Program Coordinator* should (1)
record the exact location of ACM on building documents; (2) inform
building occupants, as well as maintenance and custodial workers, about
the location of ACM and caution them against disturbing or damaging it,
(3) require all maintenance and custodial personnel to wear a half-face
respirator with disposable high-efficiency, particulate, cartridge
filters, or better, during the initial cleaning or whenever they may
come in contact with ACM; and (4) train custodial workers as required by

OSHA Regulations (Appendix E).

5¢.1.1.2 1Initial Cleaning

The custodial staff should perform the following tasks:

1. Vacuum all areas containing loose ACM debris using a High
Efficiency Particulate Air (HEPA)-filtered vacuum cleaner. Spray
the vacuum cleaner bags with water before removal and discard them
in sealed plastic bags according to EPA regulations for removal and
disposal of asbestos. Discard vacuum filters in a similar manner.

2. Clean all floors within the containoment shell with wet mops. Wipe
ledges, equipment, etc., with damp cloths. Discard cloths and
mopheads in sealed plastic bags according to EPA regulations for

the disposal of asbestos waste.

5.1.1.3 Monthly Cleaning

The custodial staff should perform the same tasks listed in Sect.

5.1.1.2‘

S5.1.1.4 Building Maintenance

The Operations and Maintenance Program Manager* should ensure that
the recommended procedures and safety precautions will be followed
before authorizing any construction and maintenance work that involves
surfacing ACM. 1In particular, containment barriers should be erected
around the work area, and workers should wear coveralls as well as

respirators.

*EPA~designated title. —
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The maintenance staff should:

1. Clear all construction, renovation, maintenance, or equipment
repair work with the Operations and Maintenance Program Coordinator
in advance.

2., Avoid patching or repairing any damaged surfacing ACM until it has
been assessed by the asbestos program manager.

3. Mist the filters leading to the exhaust stack as the filters are
removed. Place the filters in plastic bags and dispose of them

according to EPA regulations.

5.1.1.5 Periodic Inspection

Periodic inspection of the building should be performed by the
building inspectors to check all ACM materials for damage or deteriora-
tion at least twice a year, and a report of their findings should be
submitted to the Operations and Maintenance Program Manager. The custo-
dial and maintenance staff should inform the Operations and Maintenance
Program Manager when damage to ACM is observed or when debris is cleaned
up. The building inspectors should investigate the source of debris

found by the staff.

Sel.1.6 Miscellaneous

All damaged pipe insulation should be repaired by using non-
asbestos plastering. Following this repair, the Operations and
Maintenance Program for pipe insulated with asbestos will be the same as

that for sprayed-on ACM.

5.1.2 Alternative 4: Removal, Disposal, and Replacement

Alternative 4 will remove the ACM, transport the material to an
approved landfill, and reinsulate the containment shell with asbestos~-
free material. Completion of this alternative will eliminate the need
for an Operations and Maintenance Program. The removal, disposal, and
replacement tasks will be performed by an outside contractor. Well-
designed, detalled contract specifications are necessary to provide

overall guidance for the abatement project. An example of recommended
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contract specifications for asbestos abatement projects is illustrated
in Appendix B. However, specifications must always be developed for
each individual project since abatement projects are rarely identical.
The state of Ohio has special requirements, in addition to those of OSHA
and EPA, which must be observed. These requirements are presented in
Appendix C.

Before the contract specifications can be written, it will be
necessary to determine whether the abatement project will be performed
by wet removal or dry removal. The current decommissioning plan for
Facility 20470 forbids the use of water within the containment shell due
to the entombed radioactive components. However, if a decision is made

to use dry removal, special permission must be granted by the EPA.

5.2 UNACCEPTABLE ALTERNATIVES

Alternatives 2 and 3 are unacceptable. Alternative 2 would involve
constructing an airtight ceiling and walls around the sprayed-on
asbestos. Building blueprints designating the presence of asbestos
behind the enclosure would be maintained to prevent accidental fiber
release during building repair or demolition, and signs would be posted
to note that ACM is behind the enclosure. Alternative 3 would bind
together the asbestos fibers and other material components to offer some
resistance to damage from impact. The conditions that prevent these
alternatives from being feasible are discussed in Sects. 5.2.1 and

5.2.2.

5.2.1 Alternative 2: Enclosure

Because of the high friability, the significant thickness of the
insulation (~1.5 in.), and the apparent delamination of the ACM, enclo-
sure was not considered a favorable alternative. Enclosure is con-
sidered inappropriate by EPA standards when the ACM is damaged or

deteriorating.

5.2.2 Alternative 3: Encapsulation with Sealants

Encapsulation with sealants has been evaluated by the EPAL to
determine their effectiveness in controlling the release of asbestos

fibers. When applied correctly and under the proper conditions,
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sealants can be very effective in controlling airborne asbestos release
and can also protect against physical impact. However, results of these
studies showed that sealants should not be employed when friable
asbestos materials show evidence of poor cohesive strength and extensive
damage (e.g., material hanging loose). Furthermore, the application of
sealants to friable asbestos should be considered very carefully because
the additional weight of a sealant and vibration within the building may

cause cohesive fallure. For these reasons, Alternative 3 was unaccept-
able.

5.3 REFERENCE

1. We Mirick, E. W. Schmidt, C. W. Melton, S. J. Anderson,
L. J. Nowacki, and R. Clark, Evaluation of Sealants for Sprayed-On
Asbestos—Containing Materials in Buildings, Battelle Columbus
Laboratories, Columbus, Ohio, in preparation.
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6. EVALUATION OF ACCEPTABLE ALTERNATIVES

The following discussion summarizes the estimated costs for each
acceptable alternative, the environmental and public health assessments,
and the principal regulatory requirements. The cost of implementing
each asbestos control alternative includes compliance with the guide-
lines set by the various regulatory bodies. These guidelines set stan~-
dards for protecting the enviromment, the general public, and on-site

workers from exposure to airborne asbestos.

6.1 COST ANALYSIS

6.1.1 Alternative 1l: Establishing a Special Operations and Maintenance

Program

This alternative includes the tasks necessary to (1) clean up
asbestos fibers previously released, (2) prevent future release by mini-
mizing ACM disturbance or damage, and (3) monitor the condition of the
ACMs. A special Operations and Maintenance Program would be established
and would remain in effect until all ACM has been removed.

A summary of estimated costs associated with Alternative 1 is given
in Table 6.1. The cost associated with the initial contrel of asbestos
is a one~time charge; the costs thereafter are incurred from an active
Operations and Maintenance Program. The estimated cost in 1988 dollars
for cleanup of the asbestos debris and repair of damaged pipe insulation
within the facility is $3&,500, which includes a 15% contingency fee.

A continuing Operations and Maintenance Program will be required as
long as asbestos remains in the facility. The estimated annual
operating cosc in 1983 dollars is $7,500, including a 157 contingency
fee. The total cost of the Operations and Maintenance Program depends
on the length of time that the asbestos remains in the facility. An
estimate of the costs for a 5-year period is given in Table 6.2. The
cutoff date for cost accumulation was taken as 1992 since the projected
completion date for dismantlement of the entombed reactor is 1992; the
dismantlement of the entombed reactor will include the removal of
asbestos within the containment shell. Calculations were made for

several cost escalation factors.
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Table 6.1. Estimated implementation costs for Alternative 1:

establishing a special Operations and Maintenance Program

Basis: 1988 dollars

Asbestos Control

Initial cleaning and pipe insulation enclosure

Subtotal
Contingency (15%)
Total

Operating and Maintenance Program (Annual cost)

Documentation, education, training

Cleaning and maintenance

(dependent on delamination rate)

Inspection/sampling

Subtotal
Contingency (15%)
Total

$30,000
30,000
4,500
34,500

2,500
1,0008

3,000
6,500

1,000
7,500

4Costs are evaluated under current conditions; however, they will

increase as the rate of deterioration/delamination increases.

Table 6.2, Estimated accumulated cost for an Operations
and Maintenance Program in 1988 dollars (Alternative 1)

Year Cost
1988 § 7500
1989 15000
1990 22500
1991 30000
1992 37500
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6.1.2 Alternative 4: Removal, Disposal, and Replacement

Alternative 4 examined the tasks that are necessary to remove all
ACMs from the containment shell within Facility 20470. The costs of
removing ACMs depend on at least five factors. The first factor is
geographic location. Because the removal of ACMs is a highly labor-
intensive activity, the cost estimates reflect wage differentials across
the country. In addition, the differences in cost may reflect the cost
burden associated with state and local regulations. The second factor
is the type of asbestos contained in the materials. Contractors, for
instance, sometimes quote a higher price for the removal of amosite ver-
sus chrysotile asbestos. The third factor involves the type of removal
procedure used, that is, whether it could be done in a single phase or
if two or more phases would be required. The fourth factor is related
to the specific type of application. For example, if the ACM consists
of fireproofing insulation on structural steel, removal costs depend on
whether the insulation is exposed or requires removal of a ceiling, and
whether the ceiling is fixed or stationary. The fifth factor involves
the replacement of the ACM. While replacement insulation materials
appear to be more-or-less standard in cost, the replacement costs of
ceiling materials can vary substantially, depending on the type
desired.

For Alternative 4, the following factors exist: (1) the prevailing
wage rate within the Dayton area is $21.68 per hour for asbestos workers
and is $11.86 for hazardous removal helpers; (2) the prevailing type of
asbestos is chrysotile, with a small quantity of amosite; (3) the
removal of ACMs will be done in phases due to the height of the contain-
ment shell and standard asbestos ramoval techniques; (4) the insulation<
is exposed; and (5) the ACM will be replaced with a suitable non-
asbestos insulation.

Numerous contractors were contacted to obtain a preliminary esti-
mate for removal, disposal, and replacement of ACMs. A cost estimate
was not possible without an on-site inspection by the contractor;

however, approximate price ranges were given. These price ranges proved
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to vary significantly, from $14 to $90/ft?. Based on the conditions
that exist within the containment shell for removing the ACMs, it is
estimated that the cost of Alternative 4 will be approximately $50/ft2.
An estimated 18,000 ft? of ACMs must be removed, with a 15% contingency.
The resulting estimated cost in 1988 dollars of Alternative 4 is
$900,000.

6.2 ENVIRONMENTAL AND PUBLIC HEALTH CONSIDERATIONS

The environmental and public health considerations, which are
applied to abatement of ACMs that have been deemed hazardous, focus
largely on the highly toxic effects that asbestos fibers have on the
human body. OSHA states that it "is aware of no instance in which expo-
sure to a toxic substance has more clearly demonstrated detrimental
health effects on humans than has asbestos exposure."l Since there is
no proven safe level for asbestos exposure, attention should be placed
on maintaining all human exposures as low as is reasonably achievable.
It is unacceptable, from the environmental health perspective, to create
situations that may increase the asbestos risk. Efforts should be
placed on minimizing the exposure level and the number of individuals
that may be exposed.

In the removal of asbestos from facilities (Alternative 4), certain
short-term impacts are incurred (e.g., waste disposal, occupational
exposure, and transportation) in exchange for the long-term benefits of
eliminating the potential health, safety, and economic costs associated
with an Operations and Maintenance Program. A summary environmental
comparison of the acceptable alternatives (Alternatives 1 and 4) being
considered is presented in Table 6.3.

Alternative 1 (see Sect. 5) has the potential for the highest
environmental impact of the two acceptable alternatives because the
asbestos will remain in the facility. A strongly enforced Operations
and Maintenance Program will be required to maintain the facility in a
safe condition. 1If the asbestos 1s not properly controlled, there are

potential health and safety problems.



Table 6.3.

Summary environmental comparison of acceptable alternatives

for controlling asbestos within the contalinment shell

Alternative 1
Operations and Maintenance Program

Alternative 4
Asbestos Renmoval

Regulatory
requirements

Advantages

Disadvantages

Meets EPA guidance for
controlling ACM in
buildings

Low initial costs

Reduces occupational exposures

Good temporary control measure

Continuing care required for
indefinite time

Potential health, safety, and
economic costs with maintaining

ashestos control program

Area access must be regulated

Meets all recommendations
and regulations

Eliminates potential health,
safety, and economic problems
associated with asbestos

Eliminates the need for special
Operations and Maintenance
Program

Replacement with substitute
material

Improper removal may raise
fiber levels

62
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6.3 REGULATORY REQUIREMENTS

Control of the hazards posed by ACM is mandated on federal facili-
ties. The most significant of these regulations are the EPA and OSHA
laws. While federal compliance with EPA regulations is generally man-~
dated by the specific environmental act (e.g., Clean Air Act), federal
agencies are required to comply with OSHA standards through the
Executive Order Part 1640.

For WPAFB, the primary EPA regulation that applies to the ACM in
the containment facility is the National Emission Standards for
Hazardous Air Pollutants (NESHAPS). This regulation mandates control of
air emissions from ACM, has specific control requirements for removal of
asbestos, and requires notification and permitting prior to demolition
of ACM. This EPA regulation is enforced by the Regiénal Air Pollution
Control Agency (RAPCA) in Dayton, Ohio. The NESHAPS regulations have
been included as Appendix D.

The employees of WPAFB are protected from the asbestos hazard by
the OSHA standards. The pertinent OSHA asbestos regulation for opera-
tions and maintenance and for removal activities is the 29 CFR 1926.58

regulation, which is included in Appendix E.

6.4 REFERENCE

1. Fed. Regist. 51 (1A), 22615 (June 20, 1986).
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7. RECOMMENDATIONS

Two recommendations are made as a result of this study. They are:
(1) Alternative 4, is the preferred asbestos abatement plan, and (2)
Alternative 1 should be developed and implemented until Alternative 4 1is
established. The rationale behind these recommendations is explained in

Sects. 7.1 and 7.2.

7.1 PREFERRED ASBESTOS ABATEMENT PLAN

To determine a preferred asbestos abatement plan for the contain-
ment shell area of Facility 20470 at the WPAFB in Ohio, a technical and
economic assessment of available alternatives was evaluated by CRNL for
DoD in support of the IRP.

The four alternatives for study were:

Alternative 1: Establishing a special operations and maintenance

program

Alternative 2: Enclosure

Alternative 3: Encapsulation with sealants

Alternative 4: Removal, disposal, and replacement
Alternative 1 is designed to (1) clean up asbestos fibers previously
released, (2) prevent future releases by minimizing the disturbance or
damage of ACM, and (3) monitor the condition of the ACM. This program
should continue until all ACM is removed or the building is demolished.
Implementation of this alternative will only ensure better control over
the environment than now exists. Alternative 2 would involve
constructing an airtight ceiling and walls around the sprayed-on
asbestos. Building blueprints designating the presence of asbestos
behind the enclosure would be mainfained to prevent accidental fiber
release during building repair or demolition, and signs would be posted
to note that ACM is behind the enclosure. Alternative 3 would bind
together the asbestos fibers and other material components to offer some
resistance to damage from impact. Alternative 4 would remove the ACMs,
transport the material to an approved landfill, and reinsulate the con-
tainment shell with asbestos-free material. Completion of this alter-

native would eliminate the need for an Operations and Maintenance Program.



32

Each alternative was evaluated on the bases of technical feasibility,
environmental impact, economics, and fulfillwment of the goals of the
IRP. From the results of the evaluation, Alternative 4 was chosen as
the preferred asbestos abatement plan. At the time of this evaluation,
no significant asbestos fiber levels were detected, but the factors that
can lead to airborne fiber levels are present, and the potential for
excessive air levels in the area does exit. The calculated high expo-
sure rating indicates that a significant ongoing risk is present to
those entering the containment area. Alternative 4 will eliminate any
potential health, safety, and economic problems associated with wmain-
taining a facility with ACMs by removing all ACMs. Alternatives 2 and 3
were found to be unacceptable. Because of the high friability and the
apparent delamination of the ACM, enclosure (Alternative 2) is con-—
sidered inappropriate by EPA standards. Alternative 3 (encapsulation
with sealants) was found unacceptable because of the EPA studies that
demonstrated that sealants should not be used when friable asbestos
materials show evidence of poor cohrsive strength and extensive damage.
Alternative 1 (Operations and Maintenance Program) is a temporary
control measure that is dependent on the deterioration rate of the ACM
and will exclude entry into the containment shell area without close

review and adhereunce to the Operations and Maintenance Program.

7.2 INTERIM PLAN

Immediate action should be taken to clean up asbestos debris on the
floor, ladder, catwalk, and ledges in the containment area. This work
should be conducted by individuals who are medically approved, trained,
and protected as required by OSHA regulations, according to Title 29,
Code of Federal Regulations, Part 1926.58.

Future work, such as maintenance and inspection activities, should
be performed by trained and protected workers. Additionally, periodic
monitoring of this facility should be conducted to determine the degree
of delamination of asbestos insulation and to evaluate airborne asbestos

levels.
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At the time of thils evaluation, no significant asbestos fiber
levels were detected, but the factors that can lead to airborne fiber
levels are present and the potential for excessive air levels 1n the
containment area does exist.

A formal Operations and Maintenance Program for controlling occupa-
tional exposures should be instituted until Alternative 4 (removal,

disposal, and replacement) is implemented.
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Appendix A. ASSESSMENT OF :ASBESTOS~CONTAINING MATERIAL
AT FACILITY 20470 BY THE OAK RIDGE NATIONAL LABORATORY

A.l Purpose:

A.2 Scope:

INDUSTRIAL HYGIENE DEPARTMENT

~ The purpose of this report was to present the findings of

a limited industrial hygiene survey that was conducted at

Wright-Patterson Air Force Base (WPAFB), Facility 20470,

on December 14, 1987, This report was designed to pre—

sent information necessary to ensure the adequate protec-—

tion of employees who enter and work in the containment

area.

included in tﬁe report are:

° a discussion of the nature of the asbestos hazard as
related to the occupational environment;

L] a description of the methods used in conducting the
survey;

® a presentation of the results of the evaluation and
analysis;

° a discussion of the results; and

L recommendations based on the results.

This industrial hygiene survey was limited to evaluation

of the sprayed—on insulation and the pipe insulation

found in the area of containment. Since no employees

were present in this area, actual personnel exposures

were not determined. Actilvities and significant movement

in the containment area would increase the likelihood

that airborne asbestos fibers might be present in the

environment.

A.3 Nature of the Hazard Asbestos:

Asbestos is a generic name given to fibrous mineral silicates. 1In

the past, these minerals have been widely used in materials that

required their characteristic heat and chemical resistance. The most

common types of asbestos found in insulation products are chrysotile,

amosite, and crocidolite. In recent years, these minerals have received

considerable attention because of their high toxicity to humans. Three

major diseases are associated with exposure to airborne asbestos

fibers:
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1. Chronic exposure to high levels of airborne asbestos has been shown
to cause a debilitating, and often fatal, lung disorder called
asbestosis.

2., Any level of exposure to asbestos increases the risk of lung can-
cer; there is a dramatic increase in the risk of lung cancer for
those who smoke and are exposed to asbestos.

3. Similarly, exposure to asbestos will increase the risk of mesothe-
lioma, a fatal cancer of the lining of the pleural or peritoneal
cavity.

Although research has indicated that there is a different degree of risk
associated with the various types of asbestos, present governmental

regulations do not make a distinction of asbestos by types.

A.4 Methods:

This survey of ACMs was conducted using three methods of evaluation:

1. a visual assessment of the area/insulation,

2. bulk sampling and analysis, and

3. air sampling and analysis.
A visual assessment was conducted to determine the status of building
insulation materials that were recognized as having potential for a
significant asbestos content. Specific attention was given to those
physical and environmental factors that were recognized as increasing
the degree of fiber release: (1) evidence of deterioration or delamina-
tion from the underlying surface, (2) evidence of physical damage, and
(3) evidence of water damage. The potential for future disturbance,
damage, or erosion of ACM was evaluated by observing (1) the proximity
of ACM to an air plenum or a direct airstream; (2) the visibility,
accessibility, and degree of activity (air movement, vibration, movement
of building occupants); and (3) the change in building use.

During the visual survey, an assessment work sheet, which was devel-
oped by the Environmental Protection Agency's (EPA's) Atlanta Regional
Office in January 1981, was completed. This work sheet, "Assessment of
Exposure Potential from Asbestos~Containing Materials," was used to
determine a numerical degree of hazard rating, which determines

appropriate abatement actions.
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Bulk insulation samples were collected for analysis of asbestos
content, type, and radiological activity. The analysis of the samples
for asbestos was performed using EPA-recommended methods of polarizing
light and dispersion-staining techniques. The Industrial Hygiene
Department at Oak Ridge National Laboratory (ORNL) is a "proficient”
participant in the EPA Analytical Proficiency Progranm.

In addition to asbestos content, the bulk samples were subjected to
low-level radiochemical analysis (a test for gross alpha, beta, and
gamma activity), which was performed using EPA 900 and 901.1 methods of
analysis.

Air samples were collected to determine the prevalent levels of
airborne asbestos. The 7400 method, prescribed by the National
Institute for Occupational Safety and Health (NIOSH), was followed in
collecting air samples with a modified air sampling rate of approxima-
tely 20.0 L/min.

The filter samples were analyzed using the NIOSH 7400 method as
well as the EPA-recommended transmission electron microscopy techniques
for counting and identification of airborne fibers. ‘

"Real-time" analysis of total airborne fibers was performed during
this survey using an MIE* Fibrous Aerosol Monitor (FAM~1). This instru-~
ment analyzes total airborne fibers and yields results that are com-
parable to the NIOSH 7400 procedure.

A.5 Survey Results:

A.5.1 Visual Evaluation

When visually evaluated, the sprayed—on insulation on the interior
of the containment shell was found to have the following characteristics:
Condition of the material: Widespread moderate damage and severe
damage on the Northwest walls and in
the vicinity of the catwalk and ladder
(see photographs 1, 2, 3, and 4).
Water damage: No damage could be directly attributed

to water damage.

*Monitoring Instruments for the Environment, Inc.
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Photograph 1
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Photograph 2
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Photograph 3
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Photograph 4
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Exposed surface area: The entire insulated surface is open
or exposed (photograph 2).

Accessibility: The asbestos insulation has obvious
damage, and contact is unavoidable in
those areas near the catwalk and
ladder. Maintenance of steam lines
and the ventilation system would
result in contact with asbestos insu-
lation (photographs 2 and 5).

Activity and movement: Low to moderate activity would take
place in the containment area at this
time. This activity would primarily
result from maintenance and inspection.

Air plenum or direct
air stream: The ventilation system creates air

movement on the insulated surfaces.,

Friability: Insulation is fluffy and spongy and
pieces were hanging from the surface
(photograph 6).

Asbestos content: The analysis indicated that the per-
centage of asbestos in the insulation
is moderate (i.e., 1 to 507 asbestos).

Given the noted observations, an EPA exposure number (index)* was calcu-

lated as follows:

Factors Possible scores Assigned score
1. Condition (0,2,5) 5
2. Water damage (0,1,2) 0
3. Exposed surface (0,1,4) 4 Sum = 15
4, Accessibility (0,1,4) 4 ’
5. Activity/movement (0,1,2) 1
6. Air plenum/air stream 0,1) 1
7. Friability (1,2,3) 3
8. Asbestos content (0,2,3) 2 Sum = 5

Product of 2 sums = 75 = exposure number

*Fed. Regist. 45 (182), 61961 (1980).
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Photograph 5
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Photograph 6
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A.5.2 Evaluation of Asbestos—Containing Pipe Insulation

In addition to the potential hazard posed by the sprayed—on insula-
tion, it was noted that the low-pressure steam lines were insulated with
asbestos—containing lagging. Damage to the pipe insulation covering was
observed near the heating units. Friable asbestos was exposed in the
vicinity of the heater. WNo other significant damage to the plpe insula-
tion was noted.

A.5.3 Description of Bulk and Air Samples Collected

The following is a description of the industrial hygzlene samples
that were obtained on December 14, 1987, in the reactor containment
building.

Sample No.
RBO-01 Sample blank, 0.8-um mixed cellulose ester filter.
RBO~02 Air sample (1310 L) taken in the center of the containment

building on entombment. Open-faced cassette with 0.8-um
cellulose ester filter, Sample was collected from 10:58 a.m.
to 12:02 p.m.

RBO-03 Air sample (1146 L) taken at the wall entombment interface at
west wall. Open-faced cassette with 0.8~um mixed~cellulose
ester filter. Sample was collected from 10:00 a.m. to 10:56
Qe

RBO~04 Air sample (1167 1) taken outside the reactor containment
building using "open-faced" mixed-cellulose ester filter.
Sample was collected from 12:22 pe.m. to 1:19 pem.

RBO-05 Bulk material sample from open friable pipe insulation at
south side of the containment building. Pipes were labeled
"low~pressure steam line."

RBO-06 Bulk material sample, debris from floor in frort of the air
lock inside containment area.

RBO~07 Bulk material sample, friable insulation on contailnment
shell near west wall/ledge at entombment.

RBO-08 Same as RBO-07 but taken at catwalk.

RBO~09 Bulk material; debris fallen on entombment in center of con~

talinment building.

*Fed. Regist. 45 (182), 61961 (1980).
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A.5.4 Sample Analyses

Air Analysis — NIOSE 7400 Method

Sample No. Results

RBO-01 Blank - 4 fibers/100 fields

RB0O-02 Less than 0.005 f/cm3 (fibers per cm3 air sampled)
RBO-03 Less than 0.006 f/cm3

RBO-04 Less than 0.006 f/cm3

Air Analysis — Transmission Electron Microscopy
EPA-600/2-77-178 Method

Sample
No. Results

RBO-02 No asbestos fibers counted in 10 grids (6 x 107° cm? per grid)
RBO-03 No asbestos fibers counted in 10 grids (6 x 107° cem? per grid)

RBO-04 No asbestos fibers counted in 10 grids (6 x 107° cm? per grid)
per g

Alr Analysis - MIE Fibrous Aerosol Monitor

Sauwple location Sample duration Results .
West side on entombment 100 min 0.06 f/cm3
Center (top of entombment) 10 min 0.06 f/cm?
Center (top of entombment) 10 min 0.00 f/cm?
At entrance air lock 10 min 0.00 f/cm3

Bulk Analysis ~ Polarizing Light-Dispersion Staining

Sample No. % Asbestos Asbestos type

RBO-05 5-10 Amosite

RBO-06 n/a debris sample Chrysotile

RBO-07 10-20 Chrysotile (~70% fiberglass)
RBO-08 5-10 Chrysotile (~70% fiberglass)

RBO~-09 5-10 Chrysotile (~70% fiberglass)



Sample No.

RBO-05

RBO-06

RBO-07

RBO-08

RBO-09
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Low-Level Radiochemical Analysis

Gross Alpha

190
+170 Bq/kg

4.7 x 103

+3.1 x 10° Bq/kg
620

+380 Bq/kg

630

1300 Bq/kg

990

1760 Bq/kg

A.6 DISCUSSION OF RESULTS

Gross Beta

120

+70 Bq/kg

5.6 x 103

+2.5 x 10° Bq/kg
710

+280 Bq/kg

460

+150 Bq/kg

1.8 x 103

+0.7 x 103 Bq/kg

Gross Gamma

0.27
+0.58 Bq/kg

0.14
+0.58 x Bq/kg

0.65
+0.59 Bq/kg

1.8
+0.6 Bq/kg

0.98
+0.59 Bq/kg

The visual evaluatioa and characterizatioan of the sprayed-on lasu-

lation on the containment shell were summarized by calculating an expo-

sure number of 75.

potential for human exposure.

This aumerical rating is indicative of serious

The widespread asbestos-contalaing debris

poses a high risk of exposure to 1adividuals entering the contaliament

area. These conditions violate preseat Occupational Safety and Health

Administration (OSHA) regulatioans.

Based on the alr samples collected during this evaluatioa, it is

apparent that background asbestos air contamination in the contalnment

area is mianimal.

All samples indicated levels that were well below pres-

ent occupational exposure limits (OSHA - 0.2 f/cm3, 8-h TWA*), Caution

should be exercised in interpretation of these data because the air

samples takea on December 14, 1987, were collected under conditions of

minimal employee activity.

The only disturbance of insulation and

debris occurred during the movement of the people conducting the

survey.

*time-weighted average
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Employees working in the containment area could incur significant
exposures. Activities such as cleaning of floors or equipment or
climbing and walking on the catwalk could also produce airborne exposure
to asbestos fibers.

Bulk analysis confirmed the presence of a significant percentage of
asbestos in all the samples. Asbestos—containing debris was noted on
most surfaces in the containment area. The damaged pipe lagging exposed
insulation containing amosite asbestos, while the sprayed-on insulation
contained a moderate percentage of chrysotile asbestos. The evaluation
of bulk materials included an evaluation of the degree of friability and
deterioration of these materials. It was apparent that the ACMs were
highly friable and were undergoing significant deterioration and delami-
nation. The presence of widespread debris and visible delamination at
random locations was evidence of the deterioration of these materials.

The samples that were collected for bulk asbestos analysis were
also analyzed for the presence of radioactivity. The primary respon-
sibility for regulation of the safety and health aspects of radioactive
materials resides with the Nuclear Regulatory Commission (NRC). The NRC
was contacted for assistance in determining the significance of the
level of radioactivity present in these samples. The highest level of
alpha activity exhibited in these samples would be indicative of Type A
nuclear waste. To fully describe the beta and gamma activity, a
designation of the predominant source radionuclide would be necessary;
and such a study is beyond the scope of this industrial-hygiene-oriented
survey.

Recommendations

Immediate action should be taken to clean up asbestos debris on the
floor, ladder, catwalk, and ledges in the contalnment area. This work
should be conducted by individuals who are medically approved, trained,
and protected as required by OSHA regulations, according to Title 29,
Code of Federal Regulations, Part 1926.58.

Future work, such as maintenance and inspection activities, should

be performed by trained and protected workers. Additionally, periodic
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monitoring of this facility should be conducted to determine the degree
of delamination of asbestos insulation and to evaluate airborne asbestos
levels.

At the time of this evaluation, no significant asbestos fiber
levels were detected, but the factors that can lead to airborne fiber
levels are present, and the potential for excessive air levels in the
containment area does exist.

A formal Operations and Maintenance Program for controlling
occupational exposures should be instituted until more permanent control
measures can be enacted. The enclosure or encapsulation of the friable
sprayed—-on insulation would not be applicable to the material that is
applied to the steel containment shell because of the high friability,
the depth of the insulation (l.5 in.), and the fact that the insulation
is undergoing delamination. Enclosure or encapsulation can be used to
control the risk posed by the broken pipe covering that exposes friable
materials.

While an effective Operations and Maintenance Program can ensure
that adequate occupational protection is achieved, the recommended
control measure is removal of the asbestos—containing insulation. The
high exposure rating indicates that a significant ongoing risk is pres-
ent to those entering the containment area. Additionally, it should be
noted that asbestos materials must be removed from the building before

final demolition.
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Recommended Contract Specifications
for Asbestos Abatement Projects

MARYLAND DEPARTMENT OF

i~

HEALTH AND MENTAL HYGIENE

STATE OF MARYLAND
DEPARTMENT OF HEALTH AND MENTAL HYGIENE
OFFICE OF ENVIRONMENTAL PROGRAMS
SCIENCE AND HEALTH ADVISORY GROUP

WILLIAM M. EICHBAUM
ASSISTANT SECRETARY

April, 1985
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RECOMMENDED CONTRACT SPECIFICATIONS
FOR ASBESTOS ABATEMENT PROJECTS

Division of Enviroomental Disease (ontrol
Science and Health Advisory Group
Office of Envircnmental Programs
Maryland Department of Health and Mental Hygiene

William M. Eichbaum
- Assistant Secretary

In partial fulfillment of the
requirements for the United States
Evironmental Protection Agency
TSCA Cooperative Agreement
Project X812288-01-0

EPA Project Officers

Pamela R. Harris Stephen Schanamann
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PART 1 - General Information

1.1 Bidding Requirements

1.1.1 Site Investigation

1.1.1.1

1.1.1.2

L.1.1.3

!

«aa

1.

I
.

']
o

By submitting a bid, the Contractor acknowledges that he has in-
vestigated and satisfied himself as to a) the conditions affecting
the work, including but not limited to physical conditions of the
site which msy bear upon site access, handling and storage of
tools and materials, access to water, electric or other util-
ities or otherwise affect performance of required activities; b)
the character and quantity of all surface and subsurface materials
or cbstacles to be encountered m so far as this information is
reasonably ascertainable from an inspection of the site, includ-
ing exploratory work done by the Building Owner or a designated
consultant, as well as information presentad in drawings and
specifications included with this contract. Any failure by the
Contractor to acquaint himself with available information will not
relieve him from the responsiblity for estimating properly the
difficulty or cost of successfully performing the work. The
Building Owner is not responsible for any conclusions or inter-
pretations made by the Contractor on the basis of the information
made available by the Building Cwner.

No bids will be accepted from any Contractor who has not inspected
the job site either in person or tirough a qualified designated
representative,

Bidders shall attend a pre-bid meeting to be held [Insert time,
place]. Attendance at this meeting by the Bidder or his qualified
representative 1s a mandatory prereguisite for the acceptance of

a bid from wthat Quntractor.

Bidders are advised to take representative samples of the material
for analysis. Abatement procedures and equipment will vary
depending on material composizion., This should be refiected in

b1d preposals.

2 Discrepancies

|
F

2.1

Should a Bidder find discrepancies in tne plans andsor spec:fiic-
ations or should he be 1n doubt as W the meaning or intent of any
part thereof, he must, no later than [ ] days prior o the bid
opening, request clarification from the Buirlding Owner. Dis-

crepancies with reqard o conflicts between tne Contract Documents
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and applicable Federal, State or Local regulations of requirements
shall be wncluded herein. Failure to request such clarification
is a2 waiver to any claim by the Bidder for expense made necessary
by reason of later interpretation of the Contract Docurents by the
Building Owner.

Explanations desired by a prospective Bidder regarding the con-
rract drawings [Insert drawings in Appendix], specifica:i:ons or
other bid documents shall be requested in writing from the
Building Owner no later than { ] days prior to the bid opening.
Requests shall include the contract number and name and shall be
directed to {insert address)

Oral explanations or instruction will not be binding. Only writ-
ten addenda are binding. Any addenda resulting from these re-
quests will be mailed to all listed holders of the Bid Document no
later than [ ] days prior to the bid opening. The Bidder shall

acknowledge the receipt of all addenda.

1.1.3 Mmcdification and withdrawal of Bids
1.1.3.1

Withdrawal or modifications o bids are effective only if writ-
ten notice thereof is filed prior tw time of bid cpening and at
the place specified in the Notice to Bidders. A notice of with-~
drawal or mdifications to a bid must be signed by the Contract-
or his designated representative.

No withdrawal or modifications shall be accepted after the

time for opening of proposals.

1.1.4 B:ic Security

1.1.4.1

Each Bidder must furnish a bid bond issued by a reputable security
company with his proposal. The bond must be in an amount not less
than [ ] percent of the amount of the base bid. Other se—

Curity may bSe acceptaple as agreed to by the Building Owner.
Insurance requiraments- The (ontractor shall purchase and maintain
insurance that will protest him from claims that may arise out of
or result from his activities under this Contract, whether those
activities are performed by himself or by any Subcontractor or by
anyone directly or indirectly emploved by any of them or by

anyone for whose acts any of them may be liable,

1.1.4.2.1 Bidders shall submit proof of coverage under the Warkman's

Campensation insurance system of the State of [ ) or other

similar benefit acts.



1.2.4.2.3

1.1.4.2.4

1.2.4.2.5

Bidders snall suomut a certificate of general lLiapility
\nsurance fcr personal in-ury, occupaticnal disease and
sicxness or deats and property damage. Insurance shalil
include "Cocurrence” claim provisions. Miniman acceptable
coverage :S:

$1,000,000 Canoined Single Limit for Badily Injury and

Property Damage or

$500,000 Bodily Injury and $250,000 Propercy Damage (each
occurence
(NOTE: Building Owner must determune the appropriate

coverage for spec.fic projects. Insurance policies
of this nature routinely explicitly prohibic
recovery for incidents involving toxic substances.
Contractor must be able to document that he has
notified his insurance carrier of the nature of his
work invelvement with asoestos and that the coverage
in effect specifically includes an endorsement for
asbestos abatement activities. The Building
Ownex should consult with his insurance carriers and
legal representatives for any specific provisions
that they may require for the abatement contract or
for insurance coverage and to review Bidder sumiss-
ions.)

The Building Owner shall provide venicle liability and

property damage insurance for the gduration of the project.

(Any additional insurance requirsments |

If the OwWner pertuts the (ontractor to use any cf the Owner's

equipment wools or facilities, sucn use will be gratuitous

and the Contractor shall release the Owner £rom any respon-

sibility arising from claims for personal injuries, including

death, ar:sing out of the use of such equipment, tols, or

facilities irrespective of the condition thereof cor any

negligence on the part of the OWwner in permiting their use,

1.1.4.3 sShould the Bidder to whom the contract is awarded fail or be un-

able to execute the contract for any reason within [ ] days

after notification gf award, then an amount equal to the

difference between the acceptable bid price, and that of the

next highest Bidder shall be paid to the Building Owner as liquid-

ated camages.
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and applicable Federal, State or local regulations Of requirements
shall be included herein. Failure to request such clarification
is a waiver to any claim by the Bidder for expense made necessary
by reason of later interpretation of the (ontract Documents by the
Building Owner.

Explanations desired by a prospective Bidder regarding the con-
tract drawings [Insert drawings in Appendix], specificat:ons or
other bid documents shall be requested in writing from the
Building Cwner no later than [ ] days prior to the bid opening.
Requests shall include the centract number and name and shall be
directed to [insert address)

Oral explanations or instruction will not be binding. Only writ-
ten addenda are binding. Any addenda resulting from these re-
quests will be mailed to all listed holders of the Bid Document no
later than [ ) days prior to the bid opening. The Bidder shall

acknowledge the receipt of all addenda.

1.1.3 Mcdification and Withdrawal of Bids

1.1.

3.1

withdrawal or modifications to bids are effective only if writ-
ten notice thereof is filed prior to time of bid opening and at
the place specified in the Notice to Bidders. A notice of with-
drawal or mxdifications to a bid must be signed by the Contract~
ar his designated representative.

No withdrawal or modifications shall be accepted after the

time for opening of proposals.

1.1.4 B1d Security

1.1.

1.1.4.2.1

4.1

Each Bidder must furnish a bid bond issued by a reputable security
company with his proposal. The bond must be in an amount not less
than [ ] percent of the amount of the base bid. Cther se-

Curity may De acceptable as agreed to by the Building Owner.
Insurance requirements- The (ontractor shall purchase and maintain
insurance that will protect him from claims that may arise out of
or resul: from his activities under this Contract, whether those
activities are performed by himself or by any Subcontractor or by
anycne directly or indirectly employed by any of them or by
anyone for whose acts any of them may be liable.

Bidders shall submit proof of coverage under the Workman's

Campensation insurance system of the State of { ] or other

similar benefit acts.



64

L.l.8.4 As a gpreregulsite

ation ¢f [ | davs

tne B.dder
shall have furnisned Perfcrmance and Payment Boands and Zerziii-
cates of Insurance.
1.1.%5 ‘Licenses and Jualifications
1.1.5.1 B:dders must ze licensed as required by Construction Fiurm Law of
[include citation from appropriate regulations! (wnere applicap.e)
1.1.5.2 Bidders must be licensed as required by the [regulatory agency)
for wthe purpose of removal, encapsulation, enclosure, demol:ition
and maintenance cf structures or cofponents covered by or com-
posed of asbestos-contalning materials [1nclude cization fram
appropriate regulation).
1.1.5.2 Bidders shall demonstrate prior experlience on asbestos abatement
projects of similar nature and scope through the submission of
letters of reference from the Building Owner's including the name,
address anc telepnone numoer of contact person (someone
specifically familiar with the Contractor's work) for at leass
three (3! previous users of service., Include descriptions of
prosects, locations, and records of all air Tonitoring data
that were generated during the project.
1.1.8.4 Bicdnrs snall submit a notarized statement, signed by an officer
of the campany, ccntaining the following information:
1...5.4.1 & record of any citations issued by Federal, State or Local
requlatory agencies relating O asbestos apatement activity.
Include projects, dates, and resclutions.
1.1.8.4.2 A list of penal:ties incurred through non-campliance with
asbestos apatement project specifications including ligquidated
damages, overruns in scheduled time limitations and
resolutians.
1.1.5.4.3 Situations in which an asbestos related contract has been
terminated including preojects, dates and resons for termun-
ations,
1.1.5.4.4 A listing of any asbestos-related legal procedings/claims in
which the Contractor (or employees scheduled to participate
in this project) have participated or are currently invclved.

Inciude descriptions of role, issue and resolution to date.
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1.1.6 The Builc.ng Owner reserves the right to reject oids for any reason
that serves the best interests of the Building Owner or building
occupants. The Building Owner also reserves the right to waive any
technicality or irregularity in a bid. Failure to submit requested
information/docurentation or the subrnission of incorrect information/
documentation will result in agtomatic disaqualification of bid
package.

1.2 pefinitions

1.2.1 abatement - Procedures to control fiber release from asbestos-—contain-
ing materials. Includes removal, encapsulation, enclosure, repair,
demolition and renovation activities.

1.2.2 ACGIH - american Conference of Governmental Industrial Hygienists
6500 Glenway Awvenue Building D-5
Cincinnati, Ohio 45211

1.2.3 AIHA - Arerican Irdustrial Hygiene Association.

475 Wolf ledges Parkway
Akron, Chio 44311

1.2.4 Airlock - L system for p.ermi:ti.ng ingress and engress with minimm air
rovement between a contaminated area and an uncontaminated area,
typically consisting of two curtained doorways separated by a distance
of at least 3 feet such that one passes through one doorway into the
airlock, allowing the doorway sheetinc to overlap and close off the
opening before proceeding through the second doorway, thereby prevent-—
ing flow~through contamination.

1.2.5 Air monitoring ~ The process of measuring the fiper cantent of a known
wolume of air collected during a specific pericd of time. The
procedure normally utilized for asbestos follows the NIOSE Standard
Analytical Method for Asbestos in Alr PsCAM 239 or Method 7400.

For clerance air monitoring, electron microscopy methoads may be
utilized for lower detectability and specific fiber identification,

1.2.6 Air Samling Professional ~ The professional contracted or employed by
the Building Owner to supervise and/or conduct air monitoring and
analys.s schemes, This individual may also function as the Asbestos
Project Manager, if gualified. Supervision of air sampling and
evaluation of results should be performed by an individual certified in
the Cowrehensive Practice of Industrial Hygiene (C.I.H.) and having

specialized experience in air sampling for asbestos. Other acceptable



1.2.7

1.2.8

1.2.9

1.2.10

1.2.11

1.2.12

1.2.13

1.2.14

1.2.15
1.2.16

1.2.17
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ALr Sampling Professicnals include Environmental Engineers, Architec:s,
chemists and Environmental Scientists or others with equivalent
experience in asbestos air fonitoring. This individual shall not be
affiliated inany way other than through this CONtract witn the
Contractor performing the abatement work.

Atended water - Water to which a surfactant has been added.

ANSI - American National Standards Institute

1430 Broadway

New York, New York 10018

Asbestos means the asbestiform varieties of serpentine (chrysotile),
rie beckite (crocidolite), cummingtonite - grunerite (amositel,
anthrophyllite, and actinolite, and tremolite.

Asbestos containing material (ACM)-Material composed of asbestos of any
type and in an amount greater than 1% by weight, either alone or mixed
with other fibrous or non-fibrous materials

Asbestos containing waste material - asbestos containing material or
asbestos contaminated cbjects requiring disposal.

Asbestos Project Manager (also known as Clerk-of-the Werks or Competent
Person.)-An individual qualified by virtue of experience and education,
designated as the Owner's representative and responsible for overseeing
the asbestos abatement oject. [If an Asbestos Project Manager has
been selected, he may be specifically designated here.] See Section
4.3

ASTM ~ American Society For Testing and Materials

1916 Race Street

Philadelphia, Pa. 19103

Authorized visitor -~ The Building Owner [and any designatad represent-
atives] and any representative of a regulatory or other agenc having
jurisdiction over the project.

Building Owner - The Owner or his authorized representative,

Certified Industrial Hygienist - (CIH) - An industrial hygienist certi-
fied in Comprehensive Practice by the American Board of Industrial
Hygiene. (See Secticn 1.2.3 for address)

Clean rocm - An uncontaminated area or room which is a part of the
worker decontamination enclosure system with provisions for storage of

worker's street clothes and clean protective equipment.



L1.2.18B

1.2.18

l.2.23

1.2.24

1.2.25

1.2.26

Contractor - The individual and/or business wWwitha which the Building
Owner arranges teo perform tne asbestos abatement, It 1s recommended
that wherever asbestos abatement is part of a larger project, the
2"Destos work be contracted separately and distinctly from otner
contract work. When this is not possible, the (Qontractor is
responsible for the proper complerion cf project activities in
acoordance with this contract specifications even where a subcontractor
has been retained to perform the actua’ abatement.

Curtained doorway - A device to allow ingress or engress fram one room
to another while permutting minimal air rovement between the rooms,
typically constructed by placing two overlapping sheets of plastic over
an existing or temporarily framed doorway, securing each along the top
of the doorway, securing the vertical edge of one sheet along one
vertical side of the doorway and securing the vertical edge of the
other sheet along the opposite vertical side of the doorway. Other
effective designs are permissible.

Decontarunation enclosure system ~ &4 series of connected rooms,
seperated fram the work area and from each other by air locks, for the
decontamination of workers and equipgment.

Damlition - The wrecking or taking out of any lcad-supperting struct-
ural memder of a facility together witn any related handling
operations,

Encapsulant - A ligquié material wnich can be apr’ied to asbestos con-
taining material wnich controls the possible release of asbestos fibers
from the material either by creating a memorane over the surface
(bridging encapsulant) or by penetrating into tne material and binding
its conpenents together (penetrating encapsulant).

Encapsulation - The application cf an encapsulant to asbestos contain-
ing materials to control the release of asbestos fibers inte the air.
Enclosure - The construction of an air-tignt, impermeable, permanent
barrier around aspestos containing material to control the release of
asbestos fipers into the air.

EPA - U.S. Environmental Protection Agency

401 M Street S.W,

Washington, D.C. 20460

Equipment decontamination enclosure system - That porticn of a

decontamination enclosure system desicned for controlled transfer of



1.2.29

1.2.31

1.2.33

1.2.34

1.2.35

1.2.38

1.2.37

1.2.38
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materials and eguipment 1nte Or out cf tne work area, T Tically
consisting cf a wasnroam and ho.ding area.

Equipment room - A contaminated area or roam wiich 1S part of the wors-
er decontamlnation enciosure system with provisions for storage cof
contaminated clothing and equipment.

Facility - Any institutiocnal, commercial or industrial structure,
installation ar building.

Facility component - Any pipe, duct, boiler, tank, reactor, turbine or
furnace at ar in a facility or any structural memper of a facility.
Fixed cbject - A plece of equipment or furniture in the work area wnicn
cannot be removed fram the work area.

Friable aspestos - Asbestos containing material which can be crumoled
to dust, when dry, under hand pressure.

Glovenag technique ~ A method with limited applications for removing
small amounts of friable aspestos-containing material from HVAC ducts,
short piping runs, valves, joints, elbows, and other non-planar
surfaces in a non~montained (plasticized) work area. The glovebag
assemply is a manufactured or fabricated device consisting of a
glovebag (typically conswructed of § mul =ransparent polyethylene or
polyvinylchloride plastic:, two inward projecting longsleseves, an
internal tool poucn, and an attached, labeled receptacle for asoestos
waste. The glovebag is constructed and installed i1n such a manner that
it surrounds the cbject or material o be removed and contains all
asbestos {ibers released curing the process. All workers who are
permitted to use the gloveoag technigue must be highly trained,
experienced and skilled in this method.

HVAC - Heating, ventilation and air conditioning sSystem

HEPA fil .- - A hign efficiency particulate air filter capable of re-
moving particles >0.3 microns in diameter with 99.97% efficiency

HEPA vacuum - A vacuum system equipped with HEPA filtration

Helding area - A chamber in the equipment decontamination enclosure
located between the wasnroom and an uncontaminated area. The holding
area comprises an airlock.

Movable object - A piece of equipment or furniture in the work area
which can be removed from the work area.

Negative pressure ventilation system ~ A portable exhaust system

equipped with HEPA filtrazion and capable of maintaining a constant
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l.2.41

2.2.45

2.2.48

1.2.47

1.2.48

1.2.50
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low welssity air fiow inte contatenated aseas from adjacent

yncontaminated areas.

4]

NESHAPS - The MKatiznal Zmission Standards for Hazardous Mr Pollotants
(40 CFR Part €1)

NIOSH - The National Institute for Dorupational Safety and Health

O - NIDSH

Building J N.E. Reom 3007

tlanta, Ga. 30333

OSHA - The Occupatzional Safety and Health Administration

200 Constitution Avenae
Washington, D.C. 20210

Dutside air - The air outside buildings and structures.

Plasticize - To cover Zloors and we.ls with plastic sheeting as herein
specified,

Prior experience ~ Ixperience regquired of the contractor on asbestos
projects of similar nature and scope o insure capability of performing
the asbestos abatement in a satisfactory manner. Similarities shall be
in areas related o mmzerial composition, project size, abatement
methads required, nurser of employees and the engineering, work
practice and personal protection controls required.

Removal - The storipping of any asbestos containing meterials from sure-
faces or corponents of a facility.

Renovaticn - Altering in any wey one or nore faclility components.
Cperazions in wnlch load-supporting stoructural merbers are wrecked or
taxken out are excluded.

Shower room ~ A roar petween the clean room and the equipment room in
the worker dec:ntaTinallon enclosure with hot and cold or warm nuinning
water controllable at the tap andé suitably arranged for camplete
showering during decontamination.

Staging area - Either the molding area or some area near the waste
transfer airlock where containerized asbestos waste has been placed
prior to removal from the work area.

Strap - To take off friaple aspestos materials from any part of

Structural memper - Ay load-supporting member of a fazility, such as

beams and load-supporting walls or any non-load-supporting memoer, such
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1.2.53

1.2.54

1.2.55

1.2.56
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as ceilings and non-load-supporting walls.,

Surfactant - A cnefuca. wetiing agent addec o water to mMprove pene-
traticn.

Visible amissions - Ay emussSions CONCtAlning Ticulate asbestos mat-
erjal that are visually detectable witnout the aid of instruments.
This does not include condensed uncomoined water vapor.

Waste transfer airlock - A decontamuination system utilized for trans-
ferring containerized waste from inside to outside of the work area.
Wet cleaning - The process of eliminating asbestos contamination from
building surfaces and obiects by using cloths, mops, or other cleaning
utensils which have been dampened with water and afterwards thoroughly
decontaminated cr disposed of as asbestos contaminated waste.

Work area - Designated rooms, spaces, or areas of the project in wnich
asbestos abatement actions are to pe undertaxen or which may become
contaminated as a result of such abatement actions. A contained work
area is a work area whicna has been seaied, plasticized, and equipped
with a decontamination enclosure System. A non-contained work area is
an isclated or controlled-access work area which has not been
plasticized nor equipped with a decontaminaticn enclosure system,
Worker decontamination enciosure - A decuntamination system consisting
of a clean room, a snower roam, and an equipment room separated from
eacn other anéd fram tn: work area airlocxs and contained doorways.
This system 1s used fro all worker events and exist in the work area

and for ejuipment and wa.:te pass out for small Jjobs.

1.3 Scooe of Wwork

1.3.1

1.3.2

This specification covers the apatement of exposure to asbestos hazards
fram building structures and comonents listed in 1.3.2 Iz is the in-
tent of the Contract Docutents to show all of the work necessary to
carplete the project.

{Provide a descriptive list of all locations of asbestos containing
materials to be abated, including potential add-ons and deletions].
Identify preceisely, preferably with drawings, the location of asbestos
~containing materials and the types of abatement to be performed. Alsc
provide details regarding the work necessary to restore the project to
same specified condition.

[Insert other requirements such as general conditions, supplementedary

general conditions, etc. wnenever applicable].
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1.4, Descripr:ion of Weork

1.4.1

1.4.4

1.4.5

1.5 Agpl

The work specified herein snall be tne [removal] [and] [enczapsulation)
{and] lenclosure] of aspestos containing materials by competent persons
trained, knowledgeable and qualified in the technigues of ahatement,
handling and disposal of asbestos-containing and asbestios~contaminated
materials and the subsequent cleaning of contaminated areas, who com-
ply with all applicable Federal, State, and local regulations and are
capable of and willing w perform the work of this Contract.

{Provide details conterning abatement measures for each area mentioned
in 1.3.2, if more than che technigque is to be used during the scope of
the Contract].

The Centractor shall supply all labor, materials, services, insurance,
permits a equipment necessary to carry out the work in accordance
with all appliable Federal, State and Local regulations and these
specificarions.

[Provide details on special conditions at the site which must be con~
sidered by the Contrator when performing the asbestos abatement (e.qg.
high temperatures, equipment that must remain in operation, other toxic
susstances in the air, running through pipes or contaminating
surfaces).

The Contractor is responsible for restoring the work ar=a and awdliary
areas utilized during the abatement to conditions equal to or belter
tnan orginal. Any damages caused cduring the performance of abatement
activities shall be repaired by the Conwactor {e.g. paint peeled off
by tarrier tape, nall holes, water damage, broken glass) at no addi-
tional evspense to the Bulilding Owner.

Related work srecified elsewhere. (This related work should be
specified elsewhere but menzicned here. This would include work

such as e replacement of materials for Fireproofing insulation,

on soundprocfing purposes, work on electirical or mechanical systems,
painting, alr mnitoring, and the installation of new ceiling panals.

icable Standards and Guidelines

1.5.1

1.5.

General reguirements

1.1 All work under this contract shall be done in strict accordance
with all applicable Federal, State and Local regulations, stand-
ards andé codes governing asbestos abatement and any other trade

work done in conjuncticn with the abatsment.
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1.8.1.2 The most recent &d:it.ion oI any relevent regulation, standard, doc-

ument or code shall be n effect. Where conflict aTong the re-

quirements Qr wiiln these S;ECLELCB:LDHS exists tne TOST stripngent

requirements snall bSe utilized.

[

.2.3  Copaes of all standards, regulations, ccdes and other 2aDp.iable

documents, includ:ing this specification and these listed in Sec-

tion 1.5.2 shall be available ar the worksite in tne clean change

area of the worker decontamination system.

1.5.2 Specific requirements

= .

[

1.5.2.1.2

1.5.2.1.3

1.5.2.1.4

.2.1  Occuraticnal Safety and Health Admuiniscration {(OSHA)

Title 29 Oxde of Federal Regqulat:ons Secticn 191C.10C01 - Gen-
eral Industry Standard For AsSDestos.

Title 29 Code of Federal Regulations Section 1910.134 General
Industry Standard For Respiratory Protection.

Title 28 Code of Federal Regulations Section 1926 Constructicn
Industry

itie 28 Cxie of Federal Regualtions Section 191C.2 Agcess o
Emplovee Exposure and Medical Records

Title 2 Code of Faderal Regulations Sectien 1910..200 Hazard

Camunication

1.5.2.2 Environmental Protection Agency (EPA)

l.5.2.2.1

1.5.2.3

Title 40 Code of Federal Regulaticns Parz 6 Suoparts A and M

(Revised Sucpart B! - National Brussion Standard For Asoestos.

Include citations for any State or lecal regulations that apply

to any phase of the aspestos asatement (e.g. Licensing regulat-

ions: disposal requirements.)]

1.5.2.4 [Title of other guidelines, codes, or documents with wnicn the

tement Contracter must cxrply or be familiar.]

2.6 Suzmittals and Notices

l.6.1 Contractor snall:

l.6.1.1.1

1.6.1.2 Pricr To Commencement of wesk:

Should apatement projects involving greater than 160 linear
feet of pipe insulation or 260 square feet of sprayed,
throweled or otherwise applied marerial or covering or
oxrposing uilding structures or oonponents, send written

notification in accordance with 40 CFR Part 61.146 of Suopars
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1.6.1.1.3

1.6.1.1.4

1.6.1.1.5
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M, to the appropriate State or Faderal air pollution control
agency responsible for the enforcement of the Natiornal
Brussion Standard for Asbestos at least zen (10) days prior
the commencement of any on-site project activily. Provide
Building Owner with a copy of the notice. [Attach copy of
notification forms and list of air pollution control agencies)
[Alsc motfiy in writing, with & copy to the Building Owner.]
Submit proof satisfactory to the Building Owner that required
permits, site location and arrangements for transgort and
disposal of asbestos axitaining waste materials have been
made. Ottain and submuit a copy of nandling procedures and
list of protective equipment utilized for asbestos disposal

at the landfill, signed by the landfill Owner. (Required for
all abatement projects.)

Submit documentation satisfactory to the Building Owner thac
the Contractor's employees, including foremen, supervisors and
any other coTpany personnel Of agents who may be exposed to
airborne astestos fibers or who may be responsible for any
aspects of abatsment activities, have received adequate
training that includes, at a minimun, information in Part 4
Section 4.1 of this document.

Suomit docurentation from a physician that all employees ar
agents who may be exposed to airborne asbestos in excess of
backgound level have teen provided with an copoOriunity %o be
mecdically monitored to determuined wnether they are phvsically
capable of working while wearing the resplirator required
without suffering adverse health effeczs. In addition,
docurent that personnel have received medical monitoring as
fequired in OSHA 29 CFR 1910.1001 (j). The CONLIACtor must be
awsre of and provide i1nformation to the examining pnysician
about wnusual conditions in the workplace enviroament le.g.
high temperatures, humidity, chemical contamiments) that may
impact on the employee's ability to perform work activities:
Submit w the Building Owner, shop drawings for layout and
construction of decomtamination enclosure systems and barriers
for isclation of the work area as detailed in this specifica~

tion and required by applicable regulaticns. (The Building
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1.6.1.1.9

l.6.1.1.10

l.6.1.1.11
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Owner may wish to specify these lavouts in the specificat-
tions.)

wWith the Building Oemer, inspect the premises wherein all
apatemant and abatement related activitles will occur and
sulxut a statement signed by both, agreeing on building and
fixture conditlon prior to the commencement of work.

Submit manufacturer's certification that HEPA vacuume,
negative pressure ventilation units and other local exhaust
ventilation equipment conform to ANSI 29.2-79.

When rental equipment is to be used in abatement areas or to
transport asbestos contaminated wsste, a written notification
concerning intended use of the rental equipment must be pro-
vidad to the rental agency with a copy submitted to the Build-
ing Owner.

Docurent NIOSH approvals for all respiratory protective
devices utilized on site. Include manufacturer certification
c. HEPA filtration capabilities for all cartridges and
filters.

Submit pre-abatement air sampling results (if conducted-~these
sarples are cptional, since the Contractor rarely has access
to the site prior to job initiation.}! Include location of
samples, name of Air Sampling Professional, equipment, and
methods utilized for sampling and analysis. (See sections
1.6.2.1.2 and 4.4.3.0)

Suomit documentation of respirator fit-testing for all Con-
tractor employses and agents who must enter the work area.
Tnis fit-testing shall be in accordance with qualitative
procedures ae detailed in the OSHA lead Standard 29 CR
1910.1025 Agpendix D Qualitative Fit Test Protocol or ke

Qquantitative in nature,

1.6.1.2 Dwring Abatement Activities

1.6.1.2.1

Submit weekly (aor as otherwise required by the Building
Owner) job progress reports detailing abatement activities.
Include review of progress with respect to previously
established milestones and schedules, major problems and
action taken, injury reports, egquipment breakdown and bulk
matsrial and air sampling results conducted by Contractor's

Aiwr Sampling Professional.
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1.6.1.2.3

1.6.1.2.6

1.6.1.2.7
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Submut coples of all transport manifests, trip tickeus and
disposal receipts for all aspestos waste reterials removed
from the =work area during the abatement process,
Submit daily, copies of worksite entry logbooks with winfor-
mation on worker and visitor access.
Submit logs documenting filter changes on respirators, HEPA
vacuums, negative pressure wentilation mits, and other
engineering controls,
Submit results of pulk material snalysis and air sampling
data ccllected during the course of the abatement including
CSH, compliance air nbni:cring results.
Submit results of materials testing conducted during the
abatement for purposes of utilization during abatement
activities (e.g. testing of encapsulant for depth of penetra-
tion, testing of substitute materials for adherance to encap-
sulated surfaces)
Post in the clean room area of the worker decontamination
enclosure a list oontaining the names, addresses, and
telephone numpers of the Contractor, tne Building Owner, the
Asdestos Project QJfficer, the General Superintendent, the ALr
Sampling Professionals, the testing laboratory and any other
rsonnel who may oe reguired to assist duwring apatement
activizies (e.g. Safety Cfficer, Buildinc Maintenance

Swperviscr, Inergy Conservation (Offirer!.

1.6.2 Owner Shall

1.6.2.1 Prior to Camencement of Wark:

1.6.2.1.1

1.6.2.1.2

Notify occupants of work areas that may be disrupted by the
abatement of project dates and requirements for relocat:on.
Arrangemants must be made prior to start, for relocation of
desks, files, equigment and personal possessions to avoid
unautnorized access 1nto the work area., (hote: Nozificaticn
of all building occupants and users is recommended in crder
W preven: unnecessary or gnadthnorized acgess to the contam -
nated work area.)

Submut o the Contractor, results of pre-abatement air

sampling (if conducted) including location of samples, names

of the Air Savpling Professional, equioment ut:i:lized and
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metnod of analysis. (It 1s recommendec Tnat the Sulldlns

Owner taxke the responsm;lz:y for ocortailning pre-apatament air

sampling.)

1.6.2.1.3 Dccument that Owner's employees wno will be required to enter

the work area during abatement have received training equal
to that detailed in Part 4, Section 4.1. (This training mey be
provided by the Contractor's or the Owner's training con-

sultant at the Owner's discretion.)

.6.2.1.4 Provide to the Contractor information concerning access, shut-

down and protection requirements of cerzain equipment and

systems in the wWork area.

1.6.2.2 During Abatement

1.6.2.2.1 Submut to the Contractor, results of bulk material analysis

and air sampling data collected during the course of the
apatement. These sample results are for information only.
They serve only %o monitor Contractor performance during the
project and shall not release the Contractor from any re-

sponsibility to sample for OSHA compliance.

1.7 Site Security

1.7.1

The work area is to be restricted only to authorized, trained, and
proteczed personnel. These may include the Contracior's emplovees,
erployees of Subcontractors, Owner emplovees and representatives,
State and local inspectors and any other designated individuals. A
list of authorized personnel shall be estaolished prior o0 Job start
and posted in the clean room of the worker decontamination facility.
Entry into the work area by unauthorized indivicaals shall be reporc
immediately to the Building Owner by the Contraczor.

A log boak shall be maintained in the clean~room area of the worker
decontamination System. Anyone who enters the woOrk area must record
name, affiliacion, time 1n, and time out for eacn entry.

Access to the work area shall be through a single worker decontamina-
tion system located at [(designate a location at the worksite]. All
other means of access (doors, windows, hallways, etz.) shall be block-
ed or locked sc as to prevent entry to or exit from the work area.

The only exceptions for this rule are the waste pass-~out airlock which

shall be sealed except during the removal of conzainer:zed asbestos
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waste from the work area, and emergency exits in case of f[ire or
accident. Emergency exits shall not be locked from the inside,
however, they snall be sealed with polyethylene sneeting and tape
until needed.

1.7.5 Contracter should have control of site security during abatement
operations wnenever possible, in order to protect work efforts and
equipment .

1.7.6 Contractor will have Owner's assistance in notifying building occupants
of impending activity and enforcement of restricted access by Owner's
aployees.

1.8 Emergency Planning

1.8.1 Emergency planning shall be developed pricr to abatement initiation
and agreed to by Contractor and Owner.

1.8.2 Erwergency procedures shall be in written form and prominently posted in
the clean change area and eguipment room of the worker decontamination
area. Everyone prior to entering the work area must read and sign
these procedures to aciknowledge rece:pt and uwiderstanding of work site
layout, location of emergency exits and emergency procedures.

1.8.3 brergency planning shall include written notification of police, fire
and emergency med.zal personnel of planned abatement activities, work
schedule and layout of work area, particularly barriers that may
affec:. response capabilities.

1.8.4 cEmergenzy planning shall include considerations of fire, explosion,
oXac attospneres, electrical hazards, slips, w-ips and falls, confined
spaces anc heat related injury. Written procedures shall be developed
ané ermployee training ir procedures snall pe provided.

1.8.5 Emplovees snall be trained in evacuation procedures in the event of
wrkplace emergencies.

1.8.5.1 For non-life-threatening situations - ewloyees injured or other-
wise incapacicated shall decontamuinate following normal procedures
with assistance from fellow workers if necessary, before exiting
the workplace to ootain proper medical treatment.

1.8.5.2 For life-threatening injuwy or illness, worker decontamination
shall take least priority after measures to stabilize the injured
worker, remove him from the workplace and secure proper medical

treatment.
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1.8.6 Telepnone numoers ci ail emergency response personnel shaill be
pramunently posted in the clean chance area and equ.pment roam, aiong

witn the location of the nearest talepncne.

.9 Pre—Start Meeting

I

.9.1 The successful Bidder shall attend a pre-start job meeting (inserc
time, location, Attending this meeting will be representatives of the
Owner and the Owner's agents along with testing/monitoring personnel
(e3. Asbestos Project Manager, Alr Sampling Professicnal) wno will

tually participate in the Owner's testing/monitoring program.

1.9.2 The Contractar and supervisory personnel who will provide on-site

direction of the abatement activities must attend. The Contractor's
Air Sampling Professiocnal shall also attend.

1.3.3 At this meeting the Contractor snall provide all submittals as required
in Section 1.6. In addition he shall be prepared to provide detailed
information concerning:

1.9.3.1 Preparation of work area

1.9.3.2 Personal protective equiprent including respiratory protection and

protective clothing

1.9.3.3 Emloyees who will participate in the project, including delineat-

ion of experience, training, and assigned respensibilities during
the project.

1.9.3.4 Decontamination procedures for personnel, work area and

equipment.

1.9.3.5 Ahatement methods and procedures to be utilized

1.9.3.6 Reguired air monitoring procedures

1.9.3.7 Procedures for handling and disposing of waste materials.

1.9.3.8 Procedures for final decontamination and cleanup.

1.9.3.9 A sequence of work and performance schedule.

1.9.3.10 Procedures for dealing with heat stress.

1.9.3.11 Bmergency procedures
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2.1.1 General (all abatement grojects)

2.1.1.1

2.1.1.2

2.1.1.3

2.1.1.4

2.1.1.5

2.1.1.6

2.1.1.7

2.1.1.8

2.1.1.9

Deliver all materials in the ariginal packages, containers or
bundles bearing the name of the manufacturer and the brand name
{where applicable).

Store all materials subject to damage off the ground, away fram
wet or damo surfaces and under cover sufficient enough to prevenc
damage or contamination. Replacement materials shall be stored
outside of the work ares until abatement is completed.

Damaced, detericrating or previously used materials shall not be
used and shall be removed from the worksite and disposed of pro-
perly.

Palyethylene sheeting for walls and stationary oojects shall be a
minimum of 4-mil thick. For floors and all other uses sheeting of
at least 6-mil thickness shall be used in widths selectad w
minumize the frequency of Jjoints.

[Method of attaching polyethylene sheeting snall be agreed uron in
advance by the Contractor and Building Owner and selected w
minimize damage o equipment and surfaces. Method of attachment
may include any combination of duct tape or other waterproof tape,
furring strips, spray glue, staples, nails, screws or other
effective procedures capable of sealing aljacent sheets of
polyetnlyene and capable of sealing polvethlylene to

dissimilar finisned or unfinished surfaces under foth wet and ey
conditions (including the use of amended water).]

Polyethlylene sneeting utilized for worker decontamuination
enclosure shall be opacue wnite or black in coler.

[Special mater:ials required t© protect aolects in the Work area
should be detailed (e.g. plywood over carpeting or hardwood
floors tw prevent damage from scaffolds and falling materaald).
Disposal bags shall be of 6 mil polyethylene, pre-printed with
labels as reguired by EPA regulaticr. 40 CFR 61.152 (b)(i)(iv) or
OSHA requirement 29 CFR 1610.1001 (g)(2)(ii).

Disposal drums shall be metal or fiberboard with locking ring

tops .
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Sticx—on lapels as per IPA or (GHA requirements (see 2.1.2.7) for
disposal drums.

Warning signs as required by OSHA 28 CFR 19.10.1000 (griod(iz:

or as proposed in 29 CFR 190.1001 Aspestos Proposed Rule, Federal

Register and Vol. 49, Twesday April 10, 1984 (recommended!.

2.1.2 Removal

2.1.2.1

2.1.2.2

Surfactant {wetting agent) shall be a 50/50 muxture

of polyoxyethlylene ether and polyoxyethylene ester, or equiv=-
alent, mixed in a proportion of 1 fluid ounce to 5 gallons of
water or as specified by mnufact-gre_r. {(An equivalent surfaczant
shall be understood to mean a mt;arial with a surface tension

of 29 dynes/cm as tested in its properly muxed concentration,
using ASTM methoad D1331-56- "Surface and Interfacial Tension of
Solutions of Surface Active Agents.”) Where work area

tarperature may cause freezing of the amended water solution, the
addition of ethylene glycol in amounts sufficient to prevent
freezing is permitted,

(Specify encapsulating agent to be applied to surfaces from which
asbestos containing material has been stripped.] (1t will be
necessary to test the adhesion if new material is two be applied to
the encapsulated substrate. Saome manufacturers of replacement
materials will rot provide a material warranty on products applied
over painted, encapsulated or otherwise cuated surfaces. Without
proper tescing, the material may "“fail"” and require replacement a:t
the Owner's expense.)

Replacement spray ar trowel-applied fire proofing must be {ULD
[ULC) labeled and listed, asbestos-free [mineral/fiber] {cementi-
tious) material to provide the degree of fire protection as
required by applicable building codes.

Replacemen: spray ar trowel applied thermal insulatzion and
acoustical material shall be asbestos-free and provide pe:'f::'.T-ance
characteristics egqual to or better than the original mater:al, and
should e evaluated and selected by the Building Qwner pricr to

abatement. (See Section 2.1.2.2)
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2...3 Encapsulat:on

2.1.3.1 Encapsulazion mmterials shall be [specify oridging or penetrating)

type and conform witn the following characteristics:

2.1.3.1.0

2.1.3.1.2
2.1.3.1.3

2.1.3.2

Ercapsulants should not be solvent-based or utilize a vehicle
(the liquid in which the solid parts of the encapsulant are
suspended) consisting of hydrogarbons.

Encapsulants shall not be flammable.

Other !specify additional requirements] (Note: Encapsulation
may significantly alter the acoustical characteristics of a
material, the fire rating of a material, or the bond of the
material to the substrate These factors must be considered

during the abatement method selection process)

Additional materials as necessary for removal, as specified in

2.1.2

2.1.4 Enclosure

2.1.4.1 Enclosure materials shall be [specify] and conform with the

following characteristics.

2.1.4.1.1

2.1.4.1.2

The enclosures snall be constructed of materials such that
when the enclosure is completed there is limited potential for
impact damage to the enclosure and mo potential for fiber
release,

Other [Specify, where fire, tnermal cor sound perfcormance
related assemblies are regquired for enclesure projecis. The
applicable [ASTM] [ANSI] (CSA] [ILI] [other] material,
installation, a;:pl::.ca:ion, spécifications or reconmended

practice should be specified]

2.1.4.2 AXiticnal meterials as necessary for removal, as specified in

2.1.2

Z.2 BEguipment

2.2.1 General (all abatement projects)

2.2.1.1 A sufficient quantity of negative fressure ventilation units

equipped with HEPA filtration and cperated in accordance with ANSI

2.2-79 (local exhaust ventilation requirements) and EPA quidance

document EPA 560/5-83-002 Guidance for Controlling Friable

Asbestos-Containing Materials in Buildings Appendix F:

Recommended Specifications and Operating Procedures For the Use of
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Negative Pressure Systems for Asbestos Abatement shall be
utilized so as to provide one workplace air change every 1S
minutes .

To calculate total air flow requirement:

3

Total ft°/min = Vol. of work arsa (in ft}-_}_.

15 min

To calculate the number of units needed for the abatement:

Nurber of units needed = (Total ft3/min)

[Capacity of unit in £t3/min)
If air-supplied respirators are utilized, estimate the volume of
supplied air and add to workplace air wolume when calculating
ventilation requiremsnts. FPor smell enclosures and glove bags, a
HEPA filtersd vacuum system mey be utilized to provide negative
air pressure.
Type "C" air supplied respirators in positive pressure or pressure
demand mode with full facepieces and HEPA filtered discunnect pro-
tection are recommended by the U.S. EPA for all full shift
abatement work until the successful completion of final clearance
air monitoring. Powered air purifying respirators equipped with
HEPA filters and full facepieces or respirators with & higher
NIOSH assigned protection factor may be used for inspection ar
repair work of less than 1l hour duration per day. A sufficient
supply of cnarged replacement batteries and filters and a flow
test meter shall be available in the clean change area for use
with powered air purifying respirators. Air purifying respirators
with dual high-efficiency (HEPA) filters may be utilized during
work area greparation activities. (See Section 3.3.2.1).
Alr parifying respirators with dual high-efficiency (HEPA) filters
may be utilized during work area preparation activities.
Spectacle kits and eyeglasses must he provided for employees who
wear glasses and wno must wear full facepiece respirators.
Respirators shall be provided that have been tested and approved

by the National Institute of Occupaticnal Safety and Health for

use in asbestos contaminated atmospheres.
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Covpressed air systems shall be des:igned wo provide air volures
and pressures to accomodate respirator manufacture's specificat-
ions. T™e conpressed air systems shall have a rece.ver of
adequate capacity to allow escape of all respirator wearers from
contaminated areas in the event of compressor failure. Compress-
ors sust meet the requirements of 2 Cfr 1910.134 (&). Cowpress-
ors must have an in-line caroon ronoxide nonitor and periodic
inspection of the carbon monoxide monitor must be evidenced.
Documentation of adequacy of compressed air Systems/respiratory
protection system must be retained on site. This documentation
will include a list of compatible components with the maximum
number and type of respirators that may be used with the system,
periodic testing of compressed air shall insure that systems
provide air of sufficient quality (Grade D breathing air as de-
eribed in Qompressed Gas Association Commodity Specifications
&-7.1)

Full tdy disposable protective clothing, including head, body and
foot coverings (unless using footwear as described in 2.2.1.6)
consisting of material inpenetrable by asbestos f{ibers (TyvekR

cr equivalent) shall be provided to all workers and authorized
visitors in sizes adequate wo accomeodate movement without tearing.
Addizional safety equipment (e.g. hard hats meeting the require—
ments of ANSI Standard 289.1-1981, eve protection meeting the
requiraments of ANSI Standard 287.1-1979, safety shoes meeting the
requriemants of ANS] Standard 241.1-1967,disposaple FVC gloves),
as necessary, shall be provided to all workers and author:ized
visitors.

Mon-skid footwear shall be provided to all abatement workers.
Disposable clothing shall be adequately sealed to the footwear to
prevent tody contamination.

If launderable clothing is to be worn underneath disposable prot-
ective clothing, it shall be provided by the Contractor to all
apatement workers. (It is recommended that launeraple clothing be
a unigue, specific oolor to enable it to be distinquished from
general purpose blue, gray or black coveralls which are commonly
worn.) laundering must occur in accordance with 29 CFR 1910.1001

(d) (4) (iii) however, (it is preferaole that the following
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PN Launderers TuST oe crained i proper tecnnigues I
aspestos contaminated clcthing and provided with personal
protective equipment consisting of appropriate respirators and
disposaple clothing for use when needed.

.2 Macnines used for launder:ing aspestas contaminated clothing
shall be isolated and restricted for such use.

2.2.1.7.3 asners snall be equipped with filters to remove asbestos

fibers from discharged wacer (See Section 3.1.2.7)

2.2.1.7.4 DOryers snall be isclated and restricted for use with aspestos

contaminazed faprics and have HEPA fitered exnaus:t.

.1.7.%  Machine mauintenance shall be performed by protected individ-

uvals (as per 2.2.1.7.1.)

2...8 A sufficient supply of disposanle mops, rags and sponges for work

area decontamination shall be available.

.2 Removal

2.2.2.1.A sulficient supply of scaffclds, ladders, lifts and hand tools
(e.g. sCrapers, wire cutters, brushes, utility Knives, wire saws,
ezc.) snall oe provided as neecded.

2.2.2.2 Sgrayers with pumps capable of providing 500 pounds per sguare
inch (psi) at the nc2zle tip at a flow rate of 2 gallons per
minute for spraying amended water.

2.2.2.3 Rubber dustpans and rubber sgueegees shall be provided for
cleanup.

2.2.2.4 Brusnes utilized for removing loose asbestos containing
material shall have nylon or fiper bristles, not metal.

2.2.2.5 A sufficient supply of HEPA filtered vacuum systems shall be

available during cleanup.

2.2.3 Encapsulation

2.2.3.1 Encapsulants shall be sprayed using airless spray equipment.
Nozzle pressure snould be adjustable within the 400 to 1500 psi
range. [This can be specified depending on the encapsulant's
viscosity and solids oontent. Tip size snall also be specified
based on manufacturer's recommendations)

2.2.3.2 Additional support egquipment as needed. ({specify when known]
(See Section 2.2.2)
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2.2.3.3 The nature of the encapsulant may effect the reguirements for
respiratory protection. Vapors that may be given off during
encapsulant application must De taken into account when
selecting respirators, if types other than air supplied are used.
2.2.4 Enclosure
2.2.4.1 |Specify tools to be used to install enclosure supports and
enclosures.] Hand tools equipped with HEPA filtered local exhaust
ventilation shall be utilized during the installation of enclos-
ures and supports if there is any need to disturb asbestos
containing materials during this process. (As an alternative
asbestos material may be partially removed following proper
removal procedures rrior to the installation of supports and
enclosures.)
2.2.4.2 AXlitional support equipment as needed. (specify when known (See
Section 2.2.2 and 2.2.3)]
2.3 Substitions
2.3.1 Approval Required:
2.3.1.1 The Contract is based on the materials, equipment and methods
described in the Conmtract Documents.
2.3.1.2 The Building Owner will consider proposals for substitutions of
materials, equipment and methads only when such proposals are
accampanied by full and cormplete technical data and all other in-~
formation required by the Owner to evaluate the proposed
substitution.
2.3.1.3 Do not supstitute materials, equipment or methods unless such
substizution has teen specifically approved for this work by the
Building Owners.
2.3.2 00 equal”:
2.1.2.1 .Whe.re the phrase "ar egual”™ or "or equal as approved by the
Owner" occurs in the (ontract Document, 46 not assume that
materials, equipment or methods will be approved by the Owner

unless the item has been specifically approved for this work by

the Owner.
2.3.2.2 The decision of the Owner shall be final.
2.2.3 Separate supstitute bids: Bidders may, if they wish, submit camplete-

ly seperate bids using materials and methods other than those described
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in the Contract Documents, provided that all substitutions are clearly

identified and described, and that the Bid in all other respects 1s in
accordance with the provisions of the Contract Documents.

2.3.4 Availability of specified items:

2.3.4.1. Verify prior to bidding that all specified items will be available
in time for installation during orderly and timely progress of the
work.

2.3.4.2 In the event that specified items will not be so available, notify
the Owner prior to receipt of bids:.

2.3.4.3 Costs of delays because of non-availability of specified items,
when such delays could have been avoided by the Contractor, will

be back-charged as necessary and shall not te borne by the Owner.
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3 - Exgcution

3.1 Preparation
pizpasa-ion

3.1.1 Work Areas

3.1l

3.1.1.4

POST caution signs meeting the specifications of OSHA 29 PR
1810.1001 (@) (1) (ii) at any location and approaches to a lscat-
1on where airborne concentrations of aspestos may exceed ambient
background levels. Signs snall be posted at a distance sufficiently
far encugh eway from the work area to permui. an eamployee to read the
sign and take the necessary protective measuras to avoid exposure.
Additional signs may need tn be mosted foliowing construction of
workplace enclosure barriers

Shut down and lc:)é out electric power to all work areas. Provide
temporary power and lighting. Insure safe installation (including
ground faulting) of temporary power sources and aquipment by com-
pliance with all applicable electrical code Tequirements and OSHA
requirements for temporary electsical systems, Al costs for
electric shall be paid for by the Cwner.

Shut down and lock out all ting, coling and ajir conditioning
system (HVAC) components that are in, supply or pass through the
work area. (Note: Interiors of existing Qust work may requic
decontamination. This mmy be done during =oe pre-cleaning phase of
operations tefore the ductwork is sealed ¢ff ar during the £inal
cleaning mnase prior w0 reengagement of the system. Acoropriate
equipment and control measures shall be utilized to preven:t con-
tamination of building spaces during this operation. Adequate
cleaniisg of ductwork may sometimas be acconmplished by drawing high

volures of air through the system using the HEPA filtered negative

ressure ventilation units,) Invesmgate the worx area and agree on
[reabatement condition with 8, dding Owner. Seal all intake and
©NAUST vents in the work area with tape and 6-mil polytheylene
AlsoO seal any seams in system Sonponents thatl pass through the work
area. Rerove all HVAC system filters and place in labeled 6-mil
olyethylene hags for staging and eventual disposal as asbestos
contaminated waste,

The Contractor shall provide sanitary facilities for apatement

personnel outside of the enclosed work area maintain them in a clean
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and sanitary COnGLILicn ThIOUGROuUL the orolect.

5 The Owner wi.l provide water for contructicn parpeses.  Contractor

shall connect e existing Owner system.

Preclean al. movaple objects within the wOrk area using a HEPA fil-
tered vacuum and/or wet cisaning methods as appropriate. After
cleaning, these ccjects snall be removed from the work area and
carefully stored in an uncontaminated location. (Carpeting, drapes,
clothing, upholstered furniture and other fanric items may 2e dis-
posed of as asbestos contamuinated waste ar cleaned as asbestos con-
taminated items utilizing HEPA vacuum technigues and off-premuses
steam cleaning. Since adeguate cleaning of severely contaminated
fabric is difficult, the Building Owner must carefully consider
whether this opticnh 1S an appropriate one!.

preciean all fixed objeczs 1n the work area using HEPA filtered
vacuums and/or wet cleaning technigues as apcrepriate. Careful at-
tenticn must be paid to machinery ben:ind grills or gratings where
access may be difficult out contamination significant. Alsc pay
particular attention to wall, floor and ceilinc penetrations be-
nind fixed items. Afrer precleaning, enclose fixed objects in 4 mil
polyethylene sheeting and seal securely in place with tape.

Objects (e.g. permanent fixtures, shelves, electronic equip-

ment, laboratery tables, sprinkliers, alarm systems, closed circut TV
xpuiprent and camputer cables) which must remain in the wOrk area
and that require special venzilation or enclosure requirsments
should be designated here along with specified means of protection.
(Contract the manufacturer for special protection requirements).
Contrcl panels, gauges etc. in the work area may require Owner
access during abatement. These shall be designated and enclosures
constructed with access flaps sealed with waterproof tape.!

reclean all surfaces in the work area using HEPA filtered vacuums
and/or wet cleaning methods as appropriate. Do not use any methods
that would raise dust such as dry sweeping ar vacuuming with
equipment not equipped with HEPA filters. Do not disturb asbestos
containing materials during the mre-cleaning phase.

Seal off all windows, doorways elevator openings, corridor
entrances, drains, ducts, grills, grates, diffusers, skylights and

any other openings tetween the work area and uncontaminated areas
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ocutside of the work area (including the outside of the ouilding,

tunnels and crawl spaces) with 4 mul polyethylene sneering and tape

(See Section 3.1.4 - Isclating work area from occupied areas)

3.1.1.10 Cower floors in the work area with polyethylene sheeting.

3.1.1.16.1

3.1.1.10.2

3.1.1.10.3

3.1.1.10.4

J.l.l.u

Floor shall be covered with two layers of 6 mil (minimum) sheet-~
ing. (Floors requiring special protection should be specified.
Carpeting, hardwood flooring and tile floors may be damaged by
leaks of water, ladder feet, scaffold wheels erc. Additional
layers of protection such as plywood, canvas dropcloths or extra
plastic sheeting may be required by the Owner.) AaAdditional
layers of sheeting may be utilitzed as drop cloths to aid in
cleanup of bulk materials

Plastic shall be sized to minimize seams. If the floor area
necessitates seams, those on successive layers of sheeting shall
be staggered to reduce the potential for water to penetrate W
the flocring material. A distance of at least 6 feet between

seams is suffizient. Do not locate any seams at wall/floor

joints.

Floor sheeting shall extend at least 12" up the sidewalls of the
work area.

Sheeting shall be installed in a fashion so as <o prevent slip=

age between successive layers of material, (Vinyl sheeting may
be used for improved traction on floors.)

Cover walls in the work area with polyethylene sneeting. wWalls
that are nons=porous and will not be damaged by water, sufagtan-,
encapsulazn do not necessarily need protection., They can be
decontaminated using HEPA vacuums and wet cleaninc techniques.
Walls with moter joints (e.g. tile) are considered porous. In
addition, openings through these walls to uncontaminated areas of

the building musst be sealed as described in Section 3.1.1.9.

3.1.1.11.1 Walls shall be covered with two layers of 4 mil polyethylene

3.1.1.13.2

3.1.1.11.3

sheeting.

Plastic shall be sized to minimize seams. Seams shall oe
staggered and separated by a distance of at least 6 feet,
Wall sheeting shall overlap floor sheeting by at least 12
inches peyond the wall/floor Joint to provide a better seal

against water damage and for negative pressure,



J.1.1.11.4Wall sheeting snail te secured adequately wo zrevent

3.1.2

falling away from the walls. This will requite add:zional

supper/attachment When nNEgative Qressure ventilation systiems are

worker decontamination enclosure svstems,

j.l.a2ll

3.1.2.2

1.1.2.4

Warkar decontamination enclosure systems shall be provided at

all locations whers workers will enter or exit the worx area.

One system at a single location for each contained work over is
preferred. These systams may cons:st of existing rooms outside

of the work area, if the layout is appropriate, that can be
enclosed in plastic sheeting and are accessible from the work
area. When this situation does not exist, enclesure systems

may be constructed out of metal, wood or plastic support as
appropr.ate.

plans for construction, including materials and layou:, shall oe
submizted as shopdrawings and approved, in writing by the Building
Owner prior t work initiation. Worker decontamination enclosure
systems construczed at the worksite snall utilize 6 mil opague
black or white oolyethylene sheeting or otner acceptasle materials
for privacy. Detailed descripzions of portaple, pre-faoricatad
units, if used, must oe submitted for the Building Owner's
approval. Plans must include flocr pian (in accordance wiin
3.1.2.3) with durensions, mater:ials, size, thiskness, pluTaing and
electrical utilities.

The worker decontaminatlion enclosure system sha.. cons.st

at

3
least a clean room, 3 shower room, and an equipment DOm, 2ach
separated from each other and from the work area ov alrlocxs.

Entrv to and exit from all airlocks ané deconzaminasion enclosurs

system chambers shall be througn curtained door-3ays -cnsisting of

twa sheets of overlapping polvethylene sneeting. One sheet shall
be secured at the top and left side, the other sneet at the op
and right side. Both sheets snall have weignzc attached to the
botzom to insure that they hang straight and maintain a seal over
the doorway when not in use. Doorway designs, providing equivii-
ant protection anc acceptable to the Building Owner may be

utilized.
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Acress between any two rooms in the decontamination enclosure
system shall be througn an airlock with at least 3 feet separating
aach curtained docrway. Pathways into (from clean to contaminat-
ed) and out from (contaminated to clean) the work area shall be
clearly designated

Clean rocm shall he sized to adequately accumodate the work

crew. Benches shall be provided as well as hooks for hanging

wp street clothes. (lockers may be provided for valuables,
however, workers may be requested to secure valuabler in

their cars). Shelves for storing respirators shall alsc be
rovided in this ares. Clean work clothes (if required under
disposables), clean disposable clothing, replacement filters for
respirators, towels and other necessary items énall be provided in
adequate supply at the clean roam. A locatien for postings shall
also te provided in this area. Whenever possible, a lockable door
shall be used to permit access into the clean room fram outside
the work area. Lighting, heat and electricity shall be provi

as necessary for comfort. This space shall not be used for
storage of tools equipment or materials, (except as specifically)
designated) ar as office space.

Srower room snall contain one or more showers as necessary to ade-
quately accomodate workers. Each shower head shall be supplied
with hot and cold water adjustable at the tap. The shower en-
closure shall be constructed w ensure against leakage of any
kind. An adequate supply of scap, shampoo and towels shall be
supplied by the Contractor and available at all times,

Shower water shall be drained, collected and filterad

through a system with at least 0.5-1.0 micron particle size
@llection capability., (Note: A system containing a series of
several filters with progressively smaller pore sizes is recom-
mended to avoid rapid clogging of filtration system by large
particles.)

The equipment room shall be used for storage of equipment and
tools at the end of a shift after they have bmen decontaminated
using a HEPA filtered vacuum and/cr wet cleaning techniques as
appropriate. Replacement filters (in sealed containers until

used) for HEPA vacuums and negative pressure ventilation
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equipment, extra woois, contasners of surfactant and otner
materials and equipment that may be require: &uring the abatement
may aiso be stored here as needed. A walk-off pan (a smell
cnildren's swiming pool or equivilant filled with water shall be
located in the work area just outside the equipment room for
workers to clean off foot coverings after leaving the work area
and prevent excessive contamination of the worker decontamination
enclosure system. A drum lined with a labeled 6 mil polyethylenc
bag for collection of disposable clothing shall be located in
thie room. Contaminated footwear (e.g. rubber boots, other

reusable footwear) shall be stored in this area for reuse the
following workday.

3.1.3 Waste Contalner pass-cut airlock (usually required only for large
jobs) and emergency exits.

3.1.3.1 The waste container pass-out airlock shall be constructed at same
location away from the worker decontamination enclosure system.
Wherever possible, this shall be located whaere there 1S
direct access from the work area to the outside of tne building.

3.1.3.2 This airlock system shall consist of an airlock, a container
staging area, and another airlock with access to outside the work
area.

3.1.3.3 Tre waste container pass-out airlock snhall be oonstructed in
similar fashion %o tne worker decontamunation enclosure system
using similar mater:als and airlock and curtain doorway Gesigms.

3...3.4 Tus airlock system snall not be used WO enter or exit the work-
site.

3.1.3.5 Emergency exits snall pe established and clearly marked with ducs
tape arrows or other effective designations %o permit easy lecation
from anywhere within the work area. Thev shall pe secured to
prevent access from uncontaminated areas and still permuit emergency
exiting. These exx':s shall be properly sealed witn lythylene
sheeting which can be cut to permi: egress if needed. These exits
may be the worker decontamination enclosure, the waste pass—-out
airlock and/ar other alternat:ive exits satisfactory to fire
officials.

3.1.4 Isclation of the worrk area from occupied areas of tne building
[Building owner mus: clearly identify all arsas thaz will be

ocTupled] .
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THe contaninaned wWork area sha.. oe separated fror uncontamunated,

occupied areas of <wne buiiding by the wnstruction of air Tiant

parriers.

Walls shall te constructed of wood or metal framung o support
barriers in all openings larger than 4' x 8',

A sheathing material {plywood, drywall) of at least 3/8% thickness
shall be applied to work side of barrier.

Cover toth sides of partition with a double layer pf 6 mil poly-
ethylene sheeting with staggered joints and seal in place.

Caulk edges of partition at flpor, ceiling, walls and fixtures to

form an air tight seal.

3.1.5 Maintenance of workplace barriers and worker decontamination enclos-

ure systems.

3.1.5.1

3.1.5.2

3.1.5.3

3.1.5.4

3.1.5.5

3.1.5.6

Following completion of the construction of all polythylene
barriers and decontamuination system enclosures, allow overnight
settling to insure that barriers will remain intact and secured
to walls and fixtures before beginning actual ahatement
activities.

All polyethylene barriers inside the workplace, in the worker
decontamination enclosure system, in the waste container pass-out
airlock and at partitions constructed to isolate the work area
from occupied areas shall be inspected at least twice daily, prior
o the szart of each day's amatement activities and following the
comoletion of the day's abatement activities. Document
inspections and coservations in the daily project log.

Danage and defects in the enclosure system are to be repaired
immadiately upon discovery.

Use stoke tubes to test the effectiveness cof the barrier system
when directed by Building Owner.

At any time during the abatement activities after barriers have
been erected, if visible material is ocserved cutside of the work
area ar if damage occurs to barriers, work shall irmediately stop,
repairs be made to barriers, and debris/residue cieaned @ using
appropriate HEPR vacuuming and wet mopping procedures.

If air samoles collected outside of tne work area during abatement
activities indicate airporne fiber concentrations greater tnan

0.01 £/cc or pre-measured background levels (whichever 1is lower)
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WOTK SNaLL JTmediately StCp for inspection ancd repair cf arriers.
Cleanup cf surfaces outs.ide of the work area using HEPA vacuums
Cr wet cleaning lechniQues Ty be necessary
Instal) and lnitiate operation of negative pressure ventiilation
equipment as needed to provide one air hange in the wor< area
every 15 minutes. (See Section 2.2.l1.1) Openings made 1n
tre enclosure system to accomodate these units shall be made air-
tight with tape and/or caulking as needed. If more than one unit
is installed, they should be turned on one at a tume, check.ng the
integrity of wall barriers for secure attachment and need for
additional reinforcement. Insure that adequate power supply 1s
available to satisiy the requirements of the ventilating units.
Negative pressure ventilatjon units shall be exnausted to the
outside of the building whenever feasible. They shall not be
exhausted WNto occupied areas of the building. Twelwve inch
extension ducting snall be used to reach fram the work area to the
outside wnen required. Careful installation, air monizcring and
daily inspections shall be done to insure that the ducting does
not release fibers into uncontaminated tuilding areas.
Oxce constructed and reinforced as necessary, witn negative pressure
vent.lation units in operacion as required, test enclosure for leak-
age utilizing sSoke tubes. Repair or reconstruct as needed.
Clearly identify and maintain emergency and fire exits from the work
area.
Remove, clean and enclose in polyethylene the ceiling mounted
objects such as lights and other items that may interfere with the
abatement process and were ot previously cleaned and sealed off,
Utilize localized =—praying of andended water and/or HEPA vacuums to
reduce fiber dispersal during the removal of these fixtures.

Removal of building structural components

3.1.10.1 After isolation of work area as described in previous sections

and initiation of negative pressure ventilation, remove ceiling
[tiles) [panels) within the work area carefully. If panels are
to be reused, vacuum them with a HEPA filtered vacuum cleaner and
carefully damp sponge and wrap cleaned (tiles] (panels] in 4 mil
polyethylene sheeting and seal with tape. Store as designated by

building owner (preferably outside of the work area)., If (tiles)
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lpanels) are o oo discarded it 1S O netessany o Tlean whem,

but wrap n a simular fasnicn and stage Ior disposal in the waste

ontalner pass-out alriock.  (TiEposal 13 relferred over re-use
wnen tiles ar panals are composes of porus materlals becavse of
iculties . adeqguate cleaning.)

3.1.10.2 where suspended ce:ling T-grid components must be removed o
perform the apatement, HEPA vacuum and -et-sponge each plece after
removal from hangers. Wrap clean grid pieces 1n 4-mil polyezhy-
lene sheeting and seal with tape. Store as designated by Building
Owner ar in =Aaste sStaging area if designated for disposal.

.1.10.3 when removal of ceiling grid suspension system is not necessary
for accessibility, 0 the asbestss containing materials leave the
system in place and clean properly following completion of
abatement.

3.1.10.4 [Remove plaster/drywall ceilings including lathe, furring channel

system, wire mesh, ties, clips, screws, nails and other access-
ory items as necessary and dispose of as aspestos contaminated
waste material. Plaszer ceiling may actually contain asbestos.
They should be tested.! As work crogresses, spray ceiling
materials and deoris with amended water o xeep wet until
contanerized for disposal.)

2.2l Caomencement cf work shall not oczur wntil:

3.0.52.1 Exlosure systems have peen construsted and est

2.2.2.2 Negative pressure ventilation systems are functloning adecguatsly

3.1.2.3 ALl cre-apatement submissicns, noziflcations, postings and per-
mits have peern provided and are satisfactory o the Bulliding Owner
(See Section 1.6

L0004 ALl equapment for apatement, clean-up and disposal are on nand

3.1.2.5 ALl worker training land certification] 1s completed

3.1.10.6 CZonwracwor receives written permission from Building Owner o com-

mence abpatement.

[P Alternative Proceqgures

1.0.22.1 Procedures descriped 1n this specification are t© be ut:l:ized at

all twires.

If specified procedures cnnot e utilized, a request must be made

In owritine o tne Busiding Owner providing details of the proo-

lem encounterexd and recommended alternatives
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Alternat.ve procecures snall provide egquiva.ent or greater oro-
tection than procedures that they replace.
Ay alternative procedure must be approved 1n writing by the

Building Owner prior to implementation.

3.2 workplace Entry and Exit Procedures

3.2.1
3.2.1.1

3.2.1.2

J.2.1.3

3.2.1.4

3.2.1.8

3.2.1.8

3.2.1.7

Personnel entry and exit

All workers and autherized personnel shall enter the work area
through the worker decontamination enclosure system

All personnel who enter the work area must sign the entry log,
located in the clean roam, upon entry and exit.

All personnel, before entering the work area, shall read and be
familiar with all posted requlations, perscnal protection require-
ments (including workplace entry and exit procedures) and
emergency procedures. A sign-off sheet shall be used to
acknowledge that these have been reviewed and understood by
all personnel prior to entry.

All perscnnel shall proceed first to the clean room, remove all
street clothes and appropriately don respiratory protection (as
deemed adequate for the Job conditions) and launderable and/or
disposable coveralls, head covering and foot covering. Hard
hats, eye protection and gloves shall alsc be utilized if
required. Clean respirators and protective clothing shall be

provided and utilized by each person for gach seperate entry

into the work area.

Personnel wearing designated perscnal protective equipment shall
proceec from the clean room through the shower room and equipment
Ioam to the mailn work area.

Before leaving the work araa all perscnnel shall remove gross
contarunation from the outside of respirators and protective
clothing by brushing and/or wet wiping procedures. (Small HE®DA
vacuurs with hrusn attachments may be utilized for this purpose,
however, larger machines may tear the suits) Each person shall
clean bottoms of protective footwear in the walk-—off pan just
prior to entering the equiprent room.

Personnel shall proceed to equipment room where they remove all
protective egquipment except respirators. Deposit dispesabie [(and
lamderable] clothing into appropriately labeled containers for

disposal (and laundering}



3.2.1.8

3.2.1.9

3.2.1.10

3.2

3.2.2 wWaste

3.2.2.1

3.2.2.2

3.2.2.3
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Reusable, contaminated footwear shall be stored in the egquipment
room when not in use in the work area. Upon completion of abate-
ment it shall be disposed of as asbestos contaminated waste.
(rubber boots may be decontaminated at the completion of the
abatement for reuse)

Still wearing respirators, personnel shall proceed to the shower
area, clean the ocutside of the respirators and the exposed face
aras under running water prior to removal of respirator and show-
ar and shampoo to remove residual asbestos contamination.

Various types of respirators will requrie slight modification of
these procedures. An airline respirator with HEPA filtered dis-
connect [xoCect..ian may be disconnectsd in the eguiprent rocm and
work into the shower. A powerad air-purifying respirator face-
plece will have to be disconnetad formt he Filter/power pack
assembly which is not waterproof, upon entering the shower. A
dual cartridge respirator may be worn into the shower., Cartridges
st hgfplacedfor each new entry into the work area.

After showering and drying off, proceed to the clean room and don
clean disposable [and/or launderable] clothing if there will be
later re-entry into the work area or street clotnes if it is the
end of the work shift.

These rrocedures shall be posted in the clean room and equipment
roam.

container pass-out procedures

Asbestos mn:aminateé waste that has been containerized shall be
transported out of the work area through the waste container
pess-out airlock [or through the worker decoatamination enclosure
if a separate airlock has not been constructed]

Waste pass-out procedures shall utilize two teams of workers, an
"inside" team and an "outside” team.

The inside tmam wearing appropriate protective clothing and res-
pirators for inside the work area shall clean the ocutside, includ-
ing Mottoms, of properly labeled containers (bags, doums, or
wrappad components) using HEPA vacuune and wet wiping technigues
and transport them into the waste container pass-out airlock. No

worker from the inside team shall further exit the work area

through this airlock .
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The outside team, wearing a diff lor protective cicthing
and appropriately assigned respirators, snall enter the airicck

frar outside the work area, enciose the 4druts in clean,

labeled, 6 ml polyethylene bags and remove them fram the airlock
to tne outside. No worker from the outside team shall furtner
enter the

work area through this airlock.

Tre exit fram this airlock shall be secured to prevent unauthor-
ized entry.

Protection Regqulrements

3.3.1 Training

3.3.1.1

3.3.1.2

3.3.1.3

3.3.2

3.3.2.1

3.3.2.2

3.3.2.3

Prior to commencement of abatement activities all personnel who will
be required to enter the work area or handle containerized asbestos
ontaining materials must have received adequate training in
accordance with Part 4 Section 4.1 of this document.
Special on~site training on equipment and procedures unique t
this Job site shall be perfcormed as required.
Training in emergency response and evacuation procedures shall
be provided
Respiratory Protection
All respiratory protection shall be provided to workers in accord-
ance with the submitted wIltZen respiratory protec:lon program,
:cn includes all items in OSHA 29 PR 1910.134 (b (1-11). This
gogram shall be posted in the clean room of the worker decon:tam-
ination enclosure system
Workers shall be provided with personaily issued, individually id-
entified (marked with waterproof designations) respirators.
Respirators shall be seiected that meet the following level of
protection requirements:
Each Building Owner (in conjunction with an industrial nygienis<z)
must decide on the levels of respiratory protection that will be
required for asbestos abatement activities. Those level and
specific requirements should be inserted here. (The U.S. EPA
recommends that Type “C* air-supplied respirators in positive
pressure or mressure demand mode with full facepieces and HEPA

filtered disconnect protection be provided to all full-shift
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so permits. Pawered air-purifying respirators shall oe tested

for adequate flow as specified oy tne manufacturer.

3.3.2.4.2 Worxers shall be given a qualitat:ive fit test i accordance with

orocedures detailed in the GSHA lead Standard (29 CFR 1930..C2S,
Agpendix T, Qualitative Fit Test Protacols) for all respirators o
be used on this abatement project. An appropriately administered

quantizative fit test mmy be sutstituted for the qualitative fot

test.

3.3.2.4.3 Documentation of adequate respirator £it must be provided to the
Bullding Owner.

3.3.2.5 No one wearing a beard shall be permitted to don a respilrator and
enter the work area.

31.3.2.6 AdQditional respirators (mumumuam of 2 of each type) and training
on their donning and use must be availlaole at tne work site for
authorized ViSLIOUS who MY be required W enter the wWOrk area.

3.3.3 Protective Clothing

3.3.3.1 Disposable clething inclxding head, foot and full body protect-
ion snall be provided in sufficient guantities and adequate sizes
for all workerss and authorized visitors.

3.3.3.2 {Launderable clothing, if raguired, shall e grovided in suffi-
cient quantities and adequate sizes for all workers and author-
1zed visitors).

3.3.3.3 Hard hats, protective eyewear, gloves, rubber boots and/or other

3.4 PRemval

foctwear shall be provided as required for worxers and authorized
visizors. Safety snoes may be required for some activities.

Procedures

1.4.1 Clean and isclate the work area in accordance with tion 3.1

3.4.2 Wet all asbestos containing material with an amended water soluticn

using equ pment capzsle of grov:ding a fine spray must, in order o

reduce airccrne fiber concentrations wnen the macerial is disturbed.

Saturate the material to the substrate, however, do not allow

excessive water to accumulate in the work area. Keep all removed

material wet enough to prevent fiber release until it can be con-

tainerized for disposal. If work area temperatures are below 32°F

and arended water is subject to freezing, dry removal permits and

procedures must be utilized (See 2.1.2.1). Maintain a high

humidity in the work area by misting or spraying to assist in fiber
Y Y g ying
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sectling and reduce airnorne Ooncentraticns. wetiing procecures are
not equally effective on all types of aspestds Contalning materials
but, snall ncne-tne-iess be used in all cases.

Saturated aspestos CoAtaining mmterial snall pe removed in manageanle
sections. Removed meterial should be containerized before moving o
a new locatior for continuance of work. Surrounding areas snall be
pericdocally spruved and maintained in a wet condition unti]l visible
material is cleaned up.

Marerial removed from building structures ar components shall not be
dropped or thrown to the floor. Material shouid be removed as intact
Sectlons or Components wnenever possible and carefully lowered two
the floor. If this cannot be done for materials greater than 50 feet
above tne floor, a dust-tight chute shall be constructed to trans-
port the material to containers on the floor ar the material may be
containerized at elevated levels (e.g. on scaffolds) and carefully
lowered to the ground by mechanical means. For materials between 15
and 50 feet above the ground they may be containerized at elevated
levels ar dropped onto inzlined chutes or scaffclding for subseguent
collection and containerization.,

Containers (6-~mil polyethylene bags or drums) shall he sealed when
full. (wet material can be exceedingly heavy. Dounle bagging of
waste material usually necessary. A determination of need fcr single
ar double pags must be mede early in the abatement process and
agreed to by the Building Owner.) Bags shall not be overiilled.

They should be securely sealed to prevent accidental opening and
leakage by cying tops of bags in an overhand knot or by taping 1n
gooseneck fashion. Do not seal bags with wire or cord. (Bags may be
placed in érums for staging and transportation to the lanc_:1l. Bags
shall be decontaminated on exterior surfaces by wet cleaning and HEPA
vacuurmung before being placed in clean drums ané sealed with locking
ring tops).

lLarge oorponents removed intact mav be wrapped in 2 layers of 6-mil
polyethylene sheeting secured with tape for transport to the
landfill.

Asbestos containlng waste with sharp—edged components (e.g nalls,
screws, mezal lath, tin sneeting) will tear the polyethylene bags

and sneeting and shall be placed into drume for disposal.
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After completion of all stripping work, surfaces fram which asbestas
containine meterials have been removed shall be wet brushed and

sponged or cleaned by some equivalent method to remove all visible
residue

Clean-yup shall proceed in accordance with Section 3.7

After the work area has been rendered free of visible residues, a
thin cmat of a satisfactory encapsulating agent shall be applied to
all surfaces in the work area including structural mempers, building
camponents and plastic sheeting on walls, floors and covering non~
removable items, to seal in nan~-visible residue. (Note: 1) High
temperature components such as oilers and pipes may not permit the
applicaiton of some encapsulants. 2) If insulation or acoustical
materials are to be reapplied to the abated arsa, be certain that the
encapsulant selected will permit gooxd adhesion to the substrate. A
smll area should be tested before application)

Special circumstances (e.g. live electrical eguipment, high

aosite content of material, materials previcusly cocated with an en-~
capsulant ar paint) may prohibit the adequate use of wet methods to
reduce fiber concentrations. Far these situations, a dry removal
may be reguired. The contractor will have to acquire of special
permits, different from those menticned herein from the NESHAP

enforcement agency.

3.5 Encamsulatiorn Procedures

3.5.1
3.5.2

3.5.3

3.5.4

Clean and isolate the work area in accordance with section 3.1
Repair Gamaged and missing areas of existing [sprayed] {troweled]
materials with non-asbestos containing subsitutes [specify]. Mater-
ial must adhere adeguately to existing surfaces and provide an
adequate base for application of encipsulating agents. Filler

material shall be applied in accordance with manufacturer's

recormended specifications.
Remove loose or hanging asbestos containing mmterials in accordance
with the requirements of Section 3.4.

Bridging-type encapsulants

3.5.4.1 Apply tridging-type encapsulants to provide [ ] inches of min-

imum dry film thickness over sprayed asbestos su-faces

3.5.4.2 When using a bridging-type encapsulant use a different color

for each cmat. Use [oolor) for f:nal woat.
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Penetrating-Type encapsuliants
.1 Apply penertrating-rType encapsuiant o penetrate exisIiing spray-

el asbestos reterials to a deptn of [ ] incnes.

3.5.5.2 Apply penetrating-type encapsulant to penetrate existing sprayved

asbestos materials uniformly to substrate

3,5.5.3 During treatment with a penetrating-type encapsulant, the

3.5.6

3.5.7

3.5.8

Contractor shall remove selected random core samples of the
asbestos~-containing materials in the presence of the Owner to
check the depth of penetration.
Apply encapsulants using airless spray equipment (See Section 2.2.1.9
Equipment ~ Encapsulation)
Clean-up shall be in accordance with Section 3.7
Encapsulated asbestos containing materials shall be designated app~
ropriately [specify format - labels, sions or color codes and
frequency location of indicators) in order to warn building
maintenance personel in the event that they are required w distwb

the materiais.

3.6 Enclosure Procedures

3.6.1

3.6.2

3.6.3

3.6.5

Clean and isolate the work area in accordance with Section 3.1
Spray areas that will be disturbed during the installation of hangers
ar other suppecrt/framing materials for the enclosure with water con-
taining the spec:ified surfactant. Keep these areas damp to reduce
airporne fiber concentrations.
Remove loose or hanging asbestos contalning materials in acocordance
with the reguirements of Section 3.4.

ter installation of hangers and other fixing devices and before in-
stallaction of enclosure, repair damaged areas of fireproofing/ther-
mal insulation materials as required using a nON-asbestos COnLaining
replacement material. Prepare surfaces and pply replacement mater~
ial in accordance with manufacturer's recommendazions.
(Specify enclosure procedures] and include the following require-

ments

3.6.5.1 Use hand tools equipped with HEPA filtered local exhaust ventilaticn

to drill, cut into or otherwise disturb asbestos containing meter-
ials during the installation of support systems for the enclosures,
(Alternatively, these areas of material ould ke removed rriaor to

installation of supports.)



3.6.5.2 Use mararials that are umpact resistent an

3.6

3.6.7

.3 Lower Gtilitles as necessary and reinstall in a manner
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what willi provide an
alr-Ti@nt barrier once CoONSLIUcCtion 1S dorclete.

which perw.iis
proper utillzation and does not disturd the intergrity of the en-
closures. Utility maintenance should not require the enclosure to
be opened aor disturbed. (If it does, an alternative abatement
strategy is indicated)

Enclosed asbestos containing materials shall be designated approp-
riately [Specify format - sign, labkel, lor oode anc frequency/lo-
cation of indicators] in arder to warn building mmintenance personnel

1n the event that they are required to disturt the enclosure.

3.7 Clean~up Procedure

3.7.1

3.7.2

3.7.3

3.7.6

Remove and containerize all visible accumulations of asbestos con-
taining material and asbestos contaminated deoris utilizing rubber
&ust pans and rubber squeegees o move material around. Do not use
metal shovels to pick @ oar move accumulated waste. Special care
shall be taken to minimize damage to floor sheeting.

Wet clean all surfaces in the work area using rags, nmops and sponges
as appropriatc. (Note: Sane HEPA vacuums might not be wet-dry
vacuums. To pick w excess water and gross wet debris, a wet-dry
shep vacuum may be used. This will be conzaminated and require
cleaning prior to removal fram the work area.)

Rerove the cleaned outer layer of plastic sheeting from walls and
floors. Windows, doors, HVAC system vents ancd all other openings
shall remain sealed. The negative pressure ventilation units shall
remain in continuous operation. Decontamination enclosure systems
shall remain in place and be uzilized.

After cleaning the work area, wait at least 24 howrs to allow fibers
to settle and HEPA vacuum and wet clean all objects and surfaces in

the work area agair.

Rarove all containerized wAste from the work area and waste contalner

pass~out airlock.

Decontaminate all tools and equipment and remove at the appropriate
time in the cleaning sequence.

Inspect the work area for visible residue. 1If any accumulation of
residue is observed, it will be assumed to be asbestos and the 24

hour settling period/cleaning cycle repeated.
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.2 Use materials that are impect rfesistent and tnat will provide an
air-Tignt parrier once CoNStruclion 1S doffplete.

.2 Lower ctilities as necessary anc reinstall Ln a MRNNEer Wnioh permits
proper uti.lzation and does not disturt the intergrity of the en-
closures. Utulity meintenance should not require the enclosure to
be opened ar disturped. (If i1t does, an alternative abatement
strategy 1s indicated)

Enclosed asbestos containing materials snall be designated approp-
riately {Specify format - sign, label, color code anu frequency/lo-
cation of indicators] in arder to warn building meintenance personnel

~

In tne event that they are required to disturd the enclosure.

.7 Clean-up Procedure

s
~
[

3.7.4

3.7.6

Ramove and containerize all visible accumulations of ascestos con-
taining material and asbestos contaminated depris utilizing rubber
dust pans and rucber squeegees to move material around. Do not use
meral shovels to pick wp or move accumulated waste. Special care
shall be taken to munimize damage to floor sheeting.

Wet clean all surfaces in the wWork area using rags, Tops and sponges
as appropriatc. (Note: Same HEPA vacuums might not e wet-dry
vacuums . To pick Up excess water and gross wet debris, a wet—dry
shop vacuum may be used. This will be contaminared and reguire
cleaning prior to removal from the work area.)

Rerove the cleaned outer layer of plastic sheeting from walls and
floocrs. Windows, doors, HVAC system vents and all other openings
shall remain sealed. The negative pressure ventilation units shall
remain in continuous operation. Decontamination enclosure systems
shall remain in place and be utilized.

After cleaning the work area, wait at least 24 hours to allow fibers
to settle and HEPA vacuum and wet clean all objects and surfaces in
the work area acain.

Renove all containerized waste fram the work area and waste container
pass-out airlock.

Decontaminate all tools and eguipment and remove at the appropriate
time in the cleaning sequence.

Inspect the work area for visible residue. 1f any accumulation of
residue 1s observed, it will be assumed to be asbestos and the 24

hour settling period/cleaning c¢ycle repeatad.
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e work area snall oe cleaned until 1t 18 1n cormliance with State
and local requirements and any more sStringent <iter:a agreed woon Oy

the Contraztor and Owner prior to init:iation of apatement actlivities

teeisnmia omnld e 1 tmo Farm Af vizual jesrestiAng and alrhorne

fiber concentrations). A&litional cleaning cycles shall be provided,
as necessary, at no aost to the Building Owner until these criteria
have been met.

Following the satisfactory completion of clearance air monitoring
remaining barriers may be removed and properly disposed of. A final
visual inspection by the Owner shall insure that no contaminaticn
remains in the work area. Unsatisfactory cond:itions may require
addition cleaning and air ronitoring. (See section 31.10 Reestablish-

ment of the Work Areal.

3.8 Clearance Air Mpnitoring

3.8.1

3.8.2

3.8.3

3.8.4

Following the cumpletion of clean-up operations, the Comtractor
shall motify the Building Owner that work areas are ready for clear-
ance air monitoring.

The Cwner shall then arrange for an Air Menitoring Professional to
sample the air in the work area for airborne fiber concentrations.
(Note: The use of TEM (Transmission Electron Microscopy! is highly
recommended for clearance air monitoring. Availabilizy of this
analytical service may be limited, however, and twrn around time for
sample analysis may be significantly longer than the NIOSH methods.)
The air sampling shall otherwise bte conducted using sampling pames
calibrated at a flow rate of at least two and not fore than 4 liters
per minute using collection media and procedures in accordance with
NIOSH Standard Analytical Method PACAM 239 or 7400, as

available. Air wolumes shall be sufficient to provide reliable
results down to a concentration of 0.0l fibers per cubic centimeter
of air (f/cc) or lower. (Minimum air wolumes of 3000 liters shall
be collected) for PLCAM 239 and 1000 liters for method 7400. Valume

requirements for electrom microscove methods should be discussed with

the analytical laboratory)

[The number of samples that are required and the specific locaticns
where they shall be taken should be estaplished by the Building Owner
in conjunction with an industrial hygienist before abatement activity

peg:ns. )}
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3.8.8
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Aggressive sampling snail be performed with [speciiy numoer] porz-
able fans circulating air 1n the Worx area to siumulate actual use
conditions. Negat:ve pressure ventilation un:its snall not be
utilized for this purpose,

Air Samples shall be analyzed by [Phase Contrast Microscopy] (See
Part 4 Section 4.5 laboratory Services) [Transmission Electron
Microsoopy |

All samples at all locations shall indicate concentrations of air-
torne fibers less than 0.0l f/cc for release of the work area.
Areas exceeding this level shall be recleaned using procedures in
Section 3.7 and retested until satisfactory levels are cbtained.
(Implementations Suggestions:

The following is exerpted from A Review of the Scilentific Basis for

EPA: School Asbestos Hazard Program with Recommendations to State

Health Officials. Puwlished by the centers for Disease Control in

October, 1984).

When air samples are collected after an asbestes abatement, the
"action level®” should conform with a policy of lowest feasible level.
The concept of an environmental “action level®™ is not the same as
that of a permussible exposrue limit tnat is precisely monitored for
compliance with regulatory standards. As used here it is consistent
with a policy of recomending that asbeszos exposures be reduced to
the lowest feasible level. It is readily measured by the NIOSH
$7400 for asbestos in air; and it should be helpful to those wno must
mke risk management decisions when the general public is
potentially exposed to aspestos.

An “action level® of 0.0l £/c.c. may be useful as a guidelines for
monitoring a buildinc with potentially hazardous asbestos surfaces,
as part of a comprenensive program or during abatement work,
maintenance, etc. It is not a recomended “"occupancy” or “safe”
level.

Using the KIOSH Method #7400 including modified rules for counting
only fibers with aspect ratios of 5:1 or more in a 1,000 liter air
sample will permit detection and quantification of about 0.0l f£/c.c.
if a ccefficient of variation of 25% is considered acceptable for
risk-management decisions. This variability is reasonable, since

the conversion factor used to convert mess concentration to fiber
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concentrations 10 environmental risk assessments has such a large

uncertainity factor.

3.9 Distosal Procedures

3.9.1

3.9.2

3.9.3

3.9.4

As the work progresses, w prevent exceeding available storage
capacity on site, sealed and labeled containers of asbestos contain-
ing waste shall be removed and transported to the prearranged dis-
posal location.

Disposal must occur at an authorized site in accordance with regula-
tory requiremnents of NESHAP and applicable State and Local guidelines
and requlations.

ALl dump receipts, trip tickets, transportation manifests or other
docurentation of disposal shall be delivered to the Building Owner
for his records. A recomended recordkeeping format utilizes a chain
of ~custody form which includes the names and addresses of the
Generator (Building Owner), Contractor, pickup site, and disposal
site, the estimated quantity of the asbestos waste and the type

of containers uwsed. The form should be signed by the Generator, the
Contractor, and the Disposal Site Operator, as the responsibility for
the material changes hands., If 2 separate hauler is employed, his
name, address, zelephone nunoer and signature should alse appear on
the form,

Transportation to the landfil

3.9.4.1 Once drums, bags and wrapped components have been removed from

the work area, they shall be loaded into an enclosed truck for

transportaticn.

3.9.4.2 when roving containers, utilize hand trucks, carts and proper

ifting techniques to avoid back injuries. Trucks with lift gates

are helpful for raising drume during truck loading.

31.9.4.3 The enclosed cargo area of the truck shall be free of debris and

lined wizth 6~mil polyethylene sheeting to prevent contamination
from leaking ar spilied containers. Floor sheeting shall be in-
stalled first and extend up the sidewalls. Wall sheeting shall be

overlapped and taped into place.

3.9.4.4 Drums shall be placed on level surfaces in the cargo area and

packed tightly together to prevent shifting and tipping. Large
structural components shall be secured to p:evént shifting and

bags placed on top. Do not throw contalners into truck cargo area.
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Personne. loacing aspesions Sonalning waste shall De protected by
dispesapie zlothing iacliuding nhead, modv and foot protection and
at a mmmum, half-facepiece, air-purifying, Zual cartridge
respirators equipped with hign efficiency filters.

Any depris or res:due ooserved on containers ar surfaces outside
of the work area resulting from clean-up or disposal activities
shall pe immediately cleaned-up using HEPA filtered vacuum equip-
ment and/or wet methods as appropriate.

Large metal dumpsters are saometimes used {or aspestos -aste
disposal. These snould have doors or tops that can be closed
and locked to prevent vandelism or other disterpance of the
bagged asbestos debris and wind dispersion of asbestos fibers.
Unbagged material shall not be placed in these containers, nor
shall oe used for non-asbestos waste. Bags shall be placed, not

thrown, into these containers to awoid splitting.

3.9.5 Disposal at the landfill

3.9.5.1

3.9.5.2

3.9.5.3

3.9.5.4

Upon reaching the landfill, trucks are to approach the dump locat-
ion as closely as possible for wnloading of the asbestos contain-
ing waste.

Bags, drums and components shall be inspected as they are off-
loaded at the disposal site., Material in damaced containers shall
be repacxed in erpry drums or bags as necessary. (local require-
ments may not allow the disposal of aspestos waste in drums.

Check with apprepriate agency and institute approgriate
a.ternative procedures.)

Waste containers snall be placed on the grounc at the cisposal
site, not pusned ar thrown out of trucks (weignt of wet material
ocould rupture containers).

Perscnnel off-loading containers at the disposal site shall wear
protective equipment consisting of disposacie bead, body and foot
proteczion and, at a minimum, half-facepiece, air-purifying, dual
cartridge respirators equipped with high efficiency filters.
Following the removal of all containerized waste, the truck cargo
area shall be decontaminated using HEPA vacuums and/or wet methods
to meet the no visible residue —iteria. Polyethylene sheeting
shall be removed and discarded along with contaminated cleaning

materials and grotective clothing, in bags or drums at the
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disposal s:ite.

3.9.5.6 1If landfill personrel have not been provided wiid jp=rsonal pro-

tective equipment for the compaciion operation by the landfill
cperator, Contractor shall supply mrotective clothing and respir-

atory protection for the duration of this operation.

3.10 PReestablishment of the Work Area and Svstems

3.10.1

3.10.2

3.10.4

3.10.5

3.10.6

3.10.7

3.10.8

3.10.9

3.10.10

3.10.1

Resstablishment of the work area shall only occur following the
crmpletion of clean-up procedures and after clearance air monitoring
has been performed and documented to the satisfaction of the Building
Ownier

Polyethlene barriers shall be removed fram wells and floors at this
time, maintaining decentamination enclosuwre systems and barriers over
doors, windows, etc, as required.

The Contractor and Owner shall visually inspect the work area for any
remaining visible residue. Evidence of contamination will necess-
itate additional cleaning requirements in accordance with Section 3.7
AXlitional air nonitoring shall be performed in accordance with Sec-
tion 3.8 if additional clean-up is necessary.

Following satisfactory clearance of the work area, remaining poly-
ethylene oarriers may be removed and disposed of as asbestos conzame
inated waste.

At the discretion of the Contractor, mandatory requirements for per-
sonal protective egquipment may be waived following the removal of all
barriers.

Resecure rounted abjects removed fram their former positions éuring
area preparation activities.

Relocate abjects that were removed to terporary locations back to
their ariginal positions.

Reestablish KEVAC, mechanical and electrical systems in proper work-~
ing arder. Remove contaminated HVAD system filters and dispose of as
asbestos contamunated waste. Decontaminate filter assembly using
HEPA vacuwms and wet cleaning technigues. Install new filters in
HVAC systems. Dispose of old filters.

Repair all areas of damage that occcured as a result of abatement act~

ivities,
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Part 4 Support Activities and Personnel

4.1 Training

4.1.1 Training shall be mrovided by the Contractor to all amployees ar agents

who may be required to disturb asbestos containing or asbestns contam-

inated materials for abatement and auxilliary purposes and to all super-

visory personnel who may be involved in planning, execution or inspect-

ion of abatement projects.

4.1.2 Training shall provide, at a minimum, information on the following twop-

ics:

4.1.2.1

4.1.2.2

4.1.2.3

4.1.2.4

4.1.2.5

4.1.2.6

The health hazards of asbestos including the nature of various
asbestos related diseases, mut‘.es of exposure, known dose-response
relationships, the synergistic relationship between asbestos
exposure and cigarette swoking, latency periods for disease and
health basis for standards.

The physical characteristics of asbestos including fiber size,
aerodynamic properties, physical appearance and uses.

Brployee persconal protective equipment including the types and
characteristics of respirator classes, limitations of respirators,
ropes selection, inspection, donning, use, maintenance and stor-
age of respirators, field testing the face-piece—to-face seal
{positive and npegative pressure fitting tests), qualitative and
quantitative fit testing procedures, variations between laboratory
and field fit factors, factors that affect respirator fit (e.g,
facial hair), selection and use of disposable clothing, use and
handling of launderable clothing, mon-skid shoes, gloves, eye
protection and hard hats.

Medical monitoring requirements for workers including required and
recommended tests, reasons for medical monitering and employee ac-
~C»Ss to records.

Air monitoring procedures and requirements for workers including
description of equipment and procedures, reasons for monitoring,
types of samples and current standards with recommended changes.
Work practices for asbestos abatement including purpose, proper
construction and maintenance of air-tight plastic barriers, job
set-~up of airlocks, worker decentamination systems and waste
transfer airlocks, posting of warning signs, engineering controls

electrical and wvent:ilation system lockout, proper working techni-
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ques, waste clean-up, storage and disposal procedures.

4.1.2.7 Personal hvgiene including entry and exit procedures for the work
area, use of showers and prohibition of eating, drinking, stoking
and chewing in the wWork area.

4.1.2.8 Special safety hazards that may be encountered including eletric-
al hazards, air contaminants (O, wetting agents, encapsulants,
materials from Owner's operation), fire and explosion hazards,
scaffold and ladder hazards, slippery surfaces, confined spaces,
heat stress and roise.

4.1.2.9 workshops affording both supervisory personnel and abatement
workers the cpportunity to see (and experience) the construction
of containment barriers and decontamination facilities.

4.1.2.10 Swpervisory personnel shall, in addition, receive training ar con-
tract specifications, liability insurance and tonding, legal
considerations related to abatement, establishing respiratory
protection medical surveillance programs, EPA OSHA [and State)
recordkeeping requirements, and cther topics as requested by the
Building Owner.

4.1.3 Training mxst be provided by individuals qualified by virtue of exper-
ience and education to discuss the topic areas in 4.2
4.1.4 Training is to have cccurred within 12 months prior to the initiation cf
abatement activities.
4.1.5 Centractor must document training by providing date of training, train~

ing entity, course ocutline, and names and qualifications of trainers.

4.2 Medical Mon:itoring

4.2.1 Madical Mmitoring mxst be provided by the Contracior to any employee ac
agent that may be exposed to asbestos in excess of background levels
@iring any shase of th: abatement project. (Due to the synergistic
effects between smoking and asbestos exposure, it 1s highly recommended
that only non-sokers be employed in positions which may require them to
enter asbestsos contaminated atmospheres.

4.2.2 Medical nonitoring shall incliude at a minimuym:

4.2.2.1 A work/nedical history to elicit symptomatology of respiratory
disease.
4.2.2.2 A chest x~-ray (posterior - anterior, l4 x 13 inches) evaluated by

a Certified B-reader.
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A pulmcnary famzion west, including forcec vitali capacity (RVC
and forced explratory volume at one second (FEV),, administered
i

and 1nterpretec by a Certified Pulmonary Specialist.

4.2.3 BEmployees shall be given an opportunity to he evaluated by a physician

to determine their capability to work safely while hreathing througn the

added resistance of a respirator. (Examining pnysicians shall be aware

of the nature of respiratory protective devices and their contributions

to breathing resistance. They shall also be informed of the specific

types of respirators the employee 1l e required to wear and the work

he will be required to perform, as well as special workplace conditions

such as high temperatures, high humdity, and cnemical contaminants to

wnich he may be expoused.!

4.3 Asbestos Prosect Manager

4.3.1 The Aspestos Project Manager snall be the Owner or a designated respre-

sentative paid by the owner. (also mown as Clerk-of -the-Werks ar

Campetent Person =his person oould be an administrator, arcnitect,

engineer, industrial hygienist a owner individuals(s) posessing the

qualifications detailed in section 4.3.2.)

4.3.2 The Asbestos Project Manager shall be able to demonstrate througn

special education, traininc, skills, knowledge or experience

satisfactory to the Building Owner to indicate the abili:y to carry out

the following activities as required:

4.3.2.1
4.3.2.2
4.3.2.3
4.3.2.4

4.3.2.5

4.3.2.8

4.3.2.9

4.3.2.10

4.3.2.11

Assist in decision mexing regariing selection of procedures
ASS1ST in writing contract specifications for the abatament
Assist in evaluation of bids and selection of a contractor

Enforce cmntract specificatioens

Tour work area wizh tne Contractor and agree on pre-abatement con-
itions of tne work area

Inspect and sign off on barriers and decontamination enclosure
systems .

Observe activities at all times during the course of abatement.
Mee: with tne Contractor daily to review work progress and solve
problems ar adjust procedures as appropriate.

Perform bulk material or air sampling and all workplace inspection
clearance inspections for the Building Owner.

Re ort on abatement to the Building Owner.

Request, review and maintain Contractor submittals.
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4.3.3

4.3.4
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12 Provide traininz and or respirator {1t @sSiing O personnel.

The Asbestos Project Manager shall have the adtnorily to Stop any oD
activities if they are not being performed in accordance with applicanie
requlations or guidelines ar the requirements of this specification.
These will be reported to the Owner. with description of activity, reascn
for stopping it and alternatives for correcting the problem.

(Note: The Asoestos Project Manager should be selected as early as
mssible prior to selection of the Contractor to enable participation
during the pre~bid conference, walk-through, and pre-construction
conferencs. )

The Asbestos Project Manager shall be covered by adequate liabilicy
insurance to protect against errors and owissions in the performance of
support activities. [Building Owner may insert minimum requirements
based on individual projects.]

Sampling Professioral (ASP)

4.4.2

4.4.

4.4,

4.

The Air Samling Professional shall conduct all air sampling for the

Building Owner.

The ASP shall conduct air sampling in accordance with the NIOSH Standard

Anylytical Method for Asbestos in Alr PeCAM 239 and/or Method 7400 or

other acceptable methods as otherwise agreed wpon.

It is recomended that the following schedule be utilized for air samp-

ling during the project (in additicon to OSHA compllance monitoring):

3.1 Pre-abatement sampling - A sufficient number of air samples snall
be ococllected prior to the start of abatement activities in crder
to determuine prevalent airborne concentrations. Samples should be
taken both inside and outside of the work area and buildings. w0
establish existing levels under normal activity conditions.,

3.2 Sampling during tne abatemr:nt projec.

4.3.2.1 The following schedule of samples shall be required on a

dailv basis, once abatement activities begin (The following
are recomrended minimurs. The size of the abatement activity
will impact on the number of samples necessary to adequately
monitor the Contractor's activities. Decisions on the
number of samples should be made with the advice of the Air
Sarpling Professional):

2 Area Samples (inside the work area)

2 personal Samples (inside the work area)
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2 Area Samples (outside the work arsa in uncontamunated
arsas of the building. One of these shall be at the
entrance to the worker decontamination enclosure.)

1 Ares Samle (outside the building)

1 Area Sample (at the exhaust of negative pressure

ventilation squipment.)

4.3.2.2 Samples shall be oollected at a sampling rate of 2

litersnin. A minimmm acceptable air wolume is 480 liters,

4.4.3.3 Post-Abatement (clearance) air sampling shall be conducted follow-

T 4.4.4

ing the cleaning phase of work, once the no visible residue
¢riteron has been met. A sufficient number of samples shall be
asllected aggressively (with portable fans circulating air in the
work arsa to simulate actual use conditions) to determune post-
abatement air concentrations., An adequate wlume of air to
provide accuracy to 0.0l fibers/cc is required.

The Air Sampling Professional shall be experienced and knowledgeable

about the mathcods for asbestos air swmpling and be able to select rep-

resentative numbers and locations of samples.

4.5.5 The Air Sampling Professicnal shall have adequate liability insurance

to otect against errors and onissions in the performance of support
activities., [Building Owner may insert minimum requirements based on

individual projects.]

4.5 Laboratory Services

4.5.1

4.5.2

4.5.3

Laboratory utilized for analyzing air samples by NIOSH shall be
satisfactory participants in the NIOSH Proficiency Anmalytical testing
(PAT) program asbestos analysis.

Laboratories wed for bulk mmterial identification shall be satisfact-
ory perticipants in the EPA quality assurance program for bulk asbestos
analysis.

The period of time permitted between the ollection of air samples and
the availability of results shall be less than 24 hours for samples
collecting during abatement activities. Timetables for results of pre-
abstement and clearance air samples shall be established by the Building
Owner. (On-site analytical capabilities are preferred for immediate

results of sarpling. This provides the Building Owner with a timely
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review of Contractor performance and a more rapid awareness of hazardous
exposure conditions which can be corrected. This service ray not be
readily available, however. Real~time monitoring instruments provide
some support in this matter as long as their limitations are clearly
understood and the Contractor and Building Owner agree in advance on how
the results are to be used. These devices do not meet current OSHA
monitoring requirements and should not be used in place of sampling as

described in Section 4.4.3.2).
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APPENDIX C. SPECIAL REQUIREMENTS BY THE STATE OF OHIO

Public Law:

Scope:

Administration:

Enforcement:

FOR ASBESTOS ABATEMENT PROJECTS

OHIO

House Bill 589

Enacted Dec. 15, 1986

Effective March 17, 1987

The measure provides for licensing, certification, and
liability of persons who engage in activity involving
removal, renovation, enclosure, repair, or encap-
sulation of friable asbestos-containing materials in an
amount greater than 50 lineal feet or 50 square feet.
The 1licensing and certification requirements apply to
businesses and public entitles, but not a homeowner or
to a business or the employees of a business engaging
in asbestos abatement activities solely at its own
place of business, nor do they apply in emergencies
that are sudden, unexpected events and not planned
asbestos abatement projects.

The law empowers the Department of Health to develop
comprehensive programs and policies for control and
prevention of non~occupational exposure to friable
asbestos—containing material.

For persons licensed or certified under the Act, liabi-
lity for an injury to an individual or property caused
by or related to asbestos abatement activities is
limited to acts or omissions that can be shown to have
been negligent. Tt limits liability incurred by a per-
son who contracts with an asbestos abatement contractor
or specialist.

Public Health Council, Department of Health

Violations of Public Health Council standards of accept-
able conduct for licensees and certificate holders
engaged in asbestos abatement activities can result in

a reprimand, suspension or revocation of a license or
certificate, or denial of an application or renewal of

a license or certificate. The Department of Health is
responsible for enforcing standards adopted by the
council.

The Department of Health may deny or revoke approval to
sponsor training courses on the health and safety
aspects of asbestos abatement if the sponsor fails to
meet the standards set forth in the statute or by
rules.
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Enforcement: At the request of the Department of Health, the attor-

{continued) ney general may bring action for civil penalties and
injunctions against any person thought to be in viola-
tion of the law or rules. Civil penaltles up to $5,000
can be assessed against violators for each day of
violation. Criminal penalties also can be brought. On
conviction of a first offense, the person is subject to
a fine between $10,000 and $25,000, imprisonment from
one to two years, or both. For a second or subsequent
offense, a conviction can bring a fine of from $20,000
to $40,000, imprisonment from two to four years, or
both.

Financing: All civil and criminal penalties and all fees and other
funds collected under the law must be deposited in the
Asbestos Abatement Licensing Fund. The Department of
Health is responsible for administering grants from the
federal government and other public and private sources.

Standards:

Contractor and Worker Standards: The Public Health Ccuncil must adopt
criteria and procedures for certification of asbestos abatement spe-
cialists, asbestos hazard evaluation specialists, or other categories
the council may create. Asbestos abatement specialists are persons
responsible for the supervision of asbestos hazard abatement activities,
such as architects, engineers, project supervisors and foremen,
employees of school districts or other public entities, and others, who
coordinate or directly supervise asbestos hazard abatement activities
performed by school district, governmental, or other public employees in
school district, govermmental, or other public buildings. Asbestos
hazard evaluation specialists are persons such as health professionals,
industrial hygienists, private consultants, or others, responsible for
the evalution of health hazards associated with the presence of friable
asbestos materials or for establishing or monitoring procedures in
asbestos abatement activities in protecting the public health from the
hazards associated with exposure to asbestos and whose responsibilities
include the performance of air and bulk sampling.

The certificate is issued by the Department of Health or by a training
institution affirming that the individual seeking a certificate has suc-—
cessfully completed approved training and other requirements in accord-
ance with the rules adopted by the Public Health Council. Certificates
are valid for one year, and renewal requires successful completion of a
Department of Health—approved course.

An asbestos abatement contractor's license issued by the Departwent of
Health and renewable yearly is required of a business or public entity
engaging in abatement activities. To qualify for a contractor's
license, each employee of the business or public entity applying for a
license who will come in contact with asbestos or be responsible for an
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asbestos abatement project must be familiar with state and federal stan-
dards for asbestos abatement projects and demonstrate capability to
comply with those standards, and must have successfully completed a
course of instruction and passed an examination approved by the
Department of Health. The contractor wmust provide at least one cer-
tified asbestos hazard abatement specialist for each project.

The Department of Health must be satisfied that, in addition to meeting
any other requirements adopted by the Public Health Council, the
contractor:

L] Has access to at least one state—approved asbestos disposal
site;
L Is sufficiently qualified to safely remove asbestos, possesses

a work program that prevents the contamination or recon-
tamination of the environment and protects the public health
from asbestos exposure;

° Possesses evidence of certification of each individual
employee or agent who will be responsible for others who may
come in contact with friable asbestos materials;

® Has evidence of workers' training;

L Has prior successful experience in asbestos abatement or
equivalent experience as required by Public Health Council
rules; and

. Has a worker protection program consistent with requirements
of the Public Health Council or the federal Occupational
Health and Safety Administration, as applicable.

Applications for a contractor's license must include:

] A description of the protective clothing and respirators that
will be used;
° A description of the procedures for the selection, utiliza-

tion, handling, removal, and disposal of clothing to prevent

contamination or recontamination of the environment or to pro-
tect the public;

L The name and address of each asbestos disposal site that might
be used;

* A description of the site decontamination procedures that will
be used;

® A description of the asbestos hazard abatement procedures to
be employed;

° A description of the procedures to be used for handling waste
containing asbestos;

® A description of the air monitoring procedures that will be
used; and

o A description of the final cleanup procedures the business or

public entity will use.

A person may sponsor a course or a review course on the health and
safety aspects of asbestos hazard abatement projects if Department of
Health approval is obtained. Approval may be won or retained for the
course 1f the sponsor:



122

Asbestos Abatement

® Provides 10 hours of instruction, including coverage of such
topics as recognition of ashestos, health hazards, worker pro-
tection, work practices, respirator use and care, and federal
and state requirements and procedure standards;

] Provides each student with at least 15 minutes of individual
instruction consisting of respirator fit tests and respirator
use;

* Ensures the course is given or supervised by an industrial
hygienist;

* Provides an examination approved by the department;

L Issues to each student who completes the course and passes the

examination a certificate in accordance with Public Health
Council rules; :

® Provides a minimum three-day course to asbestos hazard abate-—
ment specialists and evaluation specialists, and supervisors of
abatement projects; and

L Provides a minimum five—hour review course.

Persons licensed, certified, or otherwise approved under the laws of
another state and performing functions similar to those of an asbestos
abatement contractor, an abatement specialist, or an evaluation specialist
may apply to the Department of Health for licensing or certification. A
license or certificate will be awarded on the discretion of the
Department.

Inspections: Levels of asbestos exposure or other circumstances consti-
tuting a public health emergency requiring the Department of Health to
issue an emergency order shall be determined by rules adopted by the
Public Health Council.

Evaluations of the health hazards associated with the presence of
friable asbestos materials, made to determine the need for an asbestos
hazard abatement project, must be conducted by an asbestos hazard eva-
luation specialist, and the activities of that specialist shall be spe-
cified in rules adopted by the Public Health Council.

The Department of Health must conduct an onsite inspection of a licen-

see's procedures at least once a year during an actual abatement proj-—
ect.

The Department of Health may issue an order requiring any action
necessary to meet a public health emergency involving asbestos.
Immediate compliance with the order 1s required of any person to whom
the order is directed.

Abatement Procedures: The Public Health Council is required to adopt
rules for work practices that reduce the risk of contamination of the
environment, worker protection equipment and practices, action levels,
project clearance levels and other requirements that asbestos hazard
abatement contractors, asbestos hazard abatement specialists, and other
persons involved with asbestos hazard abatement activities must follow
to protect the public.
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The Department of Health is required to prohibit and prevent improper
asbestos abatement procedures and require modification or alteration of
procedures if they are not in compliance with the provisions of the law
and any rules promulgated by the Public Health Council.

Before engaging in an asbestos abatement project, an asbestos abatement
contractor must:

. Prepare a written resplratory protection program and make it
available to the Department of Health and workers at the job
site;

L Ensure that each worker involved in the abatement project has

been examined within the preceding year and has been declared
by a physician to be physically capable of working while
wearing a respirator; and

° Ensure that each employee who will come in contact with
asbestos or who will be responsible for an asbestos abatement

project has taken the required training course or review
course.

An ashestos abatement contractor who intends to engage in an asbestos
hazard abatement project that is a National Emission Standard for
Hazardous Air Pollutants source must notify the Ohio Environmental
Protection Agency. At least five days before beginning an asbestos
abatement project, the contractor must notify the Department of Health
of the intent to begin a project.

During the course of an abatement project, the abatement contractor and
the asbestos hazard abatement specialist must conduct each project in
accordance with rules adopted by the Public Health Council for decon-
tamination procedures, project containment procedures, and asbestos
fiber dispersal methods. The contractor must provide workers with
appropriate disposable and protective clothing and equipment, including
respirators, and the specialist must ensure that the workers use those
items properly. The specialist must ensure that there 1s no smoking,
eating, or drinking in the project work area.

Records: Zach asbestos hazard abatement contractor must maintain
records of each project for at least 20 years and make these records
avallable to the Department of Health. The records shall include:

® The name, address, and social security number of the person
who supervised the abatement project;

® The names and social security numbers of all workers at the
job site;

® The location and description of the project and the amount of
asbestos-containing material that was removed;

. The starting and completion dates of each project;

° A summary of the procedures that were used to comply with all

applicable standards; and
® The name and address of each asbestos disposal site used.
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To obtain or retain approval from the Department of Health to conduct
courses on the health and safety aspects of asbestos abatement, a person
seeking such approval must be able to maintain lists of students trained
and the dates on which training occurred for at least 20 years and make
this information available to the department upon request.

Consumer Information and Studies: The Department of Health is required
to collect and disseminate health education information relating to the
safe management of asbestos hazards.

A legislative oversight committee on asbestos abatement is created to
review abatement activity by private entities and examine permissible
regulation allowed the state over business entities and to report its
findings to the Assembly within one year.
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Appendix C. USEPA National Emission Standards for Hazardous Air Peliutants

(NESHAPS) Asbestos Regulations {40 CFR 61, Subpart M)

AUrTHORITY: Secs. 112 and 301(a) of the
Clean Air Act, as amended (42 U.S.C. 7412,
76801(a)).

SoURCE 48 FR 13661, Apr. 5. 1984, unliess
otherwise noted.

§61.140 Applicability.

The provisions of this subpart are
applicable to those sources specified in
§8461.142 through 61.153.

§61.141 Definitions.

All terms that are used in this sub-
part and are not defined below are
given the same meaning as in the Act
and in Subpart A of this part.

Active wasie disposal site means any
disposal site other than an inactive
site.

Adegquately wetted means sufficiently
mixed or coated with water or an
aqueous solution to prevent dust emis-
sions.

Asbestos means the asbestiform vari-
eties of serpentinite (chrysotile), rie-
beckite (crocidolite), cummingtonite-
grunerite, anthophyllite, snd actino-
lite-tremolite.

Asbestos-containing waste materials
means any waste that contains com-

mercial asbestos and is generated by a .

source subject to the provisions of
this subpart. This term inciudes ashes.
tos mill tailings, asbestos waste from
control devices, friable asbestos waste
material, and bags or containers that
previously contained commercial aa-
bestos. However, as applied to demoli-
tion and renovation operations, this
term inciudes only friable asbestos
waste and asbestos waste from control
devices.

Asbestos material means asbestos or
any material containing asbestos.

Asbestos mill means any facility en-
gaged in converting, or in any interme-
diate step in converting, asbestos ore
into commercial asbestos. Outside

storage of asbestos material is not con-
sidered a part of the asbestos mill.

Asbestos tailings means any solid
waste that contains asbestos and is a
product of asbestos mining or milling
operations.

Asbestos waste from control devices
means any waste material that con-
tains asbestos and is coilected by a pol-
lution control device.

Commercial asbestos means any as-
bestos that is extracted from asbestos
ore.

Demolition means the wrecking or
taking out of any load-supporting
structural member of a facility togeth-
er with any related handling oper-
ations.

Emergency renovation operation
means a renovation operation that was
not planned but results from a sudden,
unexpected event. This term includes
operations necessitated by nonroutine
failures of equipment.

Fabricating means any processing of
a manufactured product that contains
commercial asbestos, with the excep-
tion of processing at temporary sites
for the construction or restoration of
facilities.

Facility means any institutional,
commercial, or industrial structure, in-
stallation., or Dbullding (excluding
apartment bufldings having no more
than four dwelling units).

Facili*y comporznt means any pipe,
duet, boiler, tank, reactor, tarbine, or
furnace at or in a facility, or any struc-
tural member of a facility.

Friable asbestos material means any
material containing more than 1 per-
cent asbestos by weight that hand
pressure can crumble. pulverize, or
reduce to powder when dry.

Ingctive waste disposal sile means
any disposal site or portion of it where
additional asbestos-containing waste
material will not be deposited and
where the surface is not disturbed by
vehicular traffic.



Manufacturing means the combining
of commercial asbestos—or, 1n the case
of woven f{riction products. the com-
bining of textiles containing commer-
cial asbestos—with any other
matlerial(s). including commercial as-
bestos. and the processing of this com-
bination into a product.

Qutside a:r means the air outside
buildings and structures.

Particulate asbestos material means
finely divided particies of asbestos ma-
terial.

Planned renovation operations
means a renovation operation. or a
number of such operations, in which
the amount of friable asbestos materi-
al that will be removed or stripped
within a given period of time can be
predicted. Individual nonscheduled op-
erations are included if a number of
such operations can be predicted to
occur during a given period of time
based on operating experience.

Remove means to take out friable as-
bestos materials from any facility.

Renovation means altering in any
way one or more facility components.
Operations in which load-supporting
structural members are wrecked or
taken out are excluded.

Roadways means surfaces on which
motor vehicles travel. This term in-
cludes highways, roads, streets, park-
ing areas, and driveways.

Strip means to take of{ friable asbes-
tos materials from any part of a facili-
ty.

Structural meméber means any load-
supporting member of s facility, such
&s beams and load supporting walls; or
any nonload-supporting member, such
as cellings and nonload-supporting
walls,

Visible emissions means any emis-
sions containing particulate asbestos
material that are visually detectable
without the aid of instruments. This
does not include condensed uncom-
bined water vapor.

(48 FR 13661, Apr. 5, 1984; 49 FR 25453,
June 21, 1984]

§61.142 Stendard for asbestos mills.

Each owner or operator of an asbes-
tos mill shall either discharge no visi-
ble emissions to the outside air from
that asbestos mill or use the methods
specified by § 61.154 to clean emissions
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containing particulate asbestos materi-
al before they escape (o, or are vented
to, the outside air.

§61.143 Standard for roadways.

No person may surface a roadway
with asbestos tailings or asbestos-con-
taining waste material on that road-
way, unless it is a temporary roadway
on an area of asbestos ore deposits.

{49 FR 13661. Apr. 5. 1984. 49 FR 25453,
June 21, 1984)

§61.144 Standard for manufacturing.

(a) Applicability. This section ap-
plies to the following manufacturing
operations using commercial asbestos.

(1) The manufacture of cloth, cord,
wicks, tubing., tape, twine. rope,
thread, yarn, roving, lap, or other tex-
tile materials.

(2) The manufacture of cement
products.

(3) The manufacture of fireproofing
and insulating materials.

(4) The manufacture of friction
products.

(5) The manufacture of paper, mill-
board. and feit.

(6) The manufacture of floor tile.

(7) The manufacture of paints. coat-
ings, caulks, adhesives, and sealants.

(8) The manufacture of plastics and
rubber madterials.

(9) The manufacture of chlorine.

(10) The manufacture of shotgun
shell wads.

(11) The manufacture of asphalt
concrete,

(b) Standard. Each owner or opersa:
tor of any of the manufacturing oper-
ations to which this section applies
shall either:

(1) Discharge no visible emissions to
the outside air from these operations
or from any bullding or structure in
which they are conducted; or

(2) Use the methods specified by
§ 61.154 to clean emissions from these
operations containing particulate as-
bestos material before they escape to,
or are vented to, the outside air.

§61.145 Standard for demolition and ren-
ovation: Applicability.

The requirements of §§61.146 and
61.147 apply to each owner or operator



of a demolition or renovation oper-
ation as follows:

(a) If the amount of friable asbestos
materials in a facility being demol-

ished is at least 80 linear meters (260

linear feet) on pipes or at least 1§
square meters (160 square feet) on
other facility components, all the re-
quirements of §§61.146 and 61.147
apply, except as provided in paragraph
(c) of this section.

(b) If the amount of friable asbestos
materials in s facility being demol-
ished is less than 80 linear meters (260
linear feet) on pipes and less than 15
square meters (180 square feet) on
other facility components, only the re-
quirements of paragraphs (a), (b), and
() (1), (), (3), (4), and (5) of §651.148
apply.

(c) If the facility is being demolished
under an order of a State or local gov-
ernmental agency, issued because the
facility is structurally unsound and in
danger of imminent collapse, only the
requirements in §61.146 and in para-
graphs (d), (e), (I}, and (g) of §61.147
apply.

(d} If at least 80 linear meters (260
linear feet) of friable asbestos materi-
als on pipes or at least 15 square
meters (160 square feet) of friable as-
bestos materials on other facility com-
ponents are stripped or removed at a
facility being renovated, all the re-
quirements of §§61.146 and 61.147
apply.

(1) To determine whether paragraph
(d) of this section applies to planned
renovation operations involving indi-
vidual nonscheduled operations, pre-
dict the additive amount of friable as-
bestos materials to be removed or
stripped over the maximum period of
time a prediction can be made, not to
exceed | year.

(2) To determine whether paragraph
(d) of this section applies to emergen-
cy renovation operations, estimate the
amount of friable asbestos materials
to be removed or stripped as a result
of the sudden, unexpected event that
necessitated the renovation.

{e) Owners or operators of demoli-
tion and renovation operations are
exempt from the requirements of
§§ 61.05(a), 61.07, and 61.09.

(49 FR 1368}, Apr. 5, 1984; 49 FR 25453.
June 21, 1984]

§61.146 Standard for demolition and ren-
ovation: Notification requirements.

Each owmer or operator to which
this section applies shall:

(a) Provide the Administrator with
written notice of intention to demolish
or renovate.

(b) Postmark or deliver the notice as
follows:

(1) At least 10 days before demoli-
tion begins if the operation is de-
scribed in § 61.145(a;

(2) At least 20 days before demoli-
tion begins if the operation is de-
scribed in § 61.145(b);

(3) As early as possible before demo-
lition begins if the operation is de-
scribed in § 61.145(¢);

(4) As early as possible before ren-
ovation begins.

(¢) Inciude the following informsa-
tion in the notice:

(1> Name and address of owner or
operator.

(2) Description of the facility being
demolished or renovated, including
the size, age, and prior use of the facil-
ity.

(3) Estimate of the approximate
amount of friable asbestos material
present in the facility in terms of
linear feet of pipe, and surface area on
other facility components. For facili-
ties described in §61.145(b), explain
techniques of estimation.

(4) Location of the facility being de-
molished or renovated.

(5) Scheduled starting and comple-
tion dates of demolition or renovation.

(8) Nature of planned demolition or
renovation and method(s) to be used.

(T) Procedures to be used to comply
with the requirements of this Subpart.

(8) Name and location of the waste
disposal site where the {riable asbestos
waste material will be deposited.

(9) PFor facilities described in
§ 61.145(c), the name, title, and au-
thority of the State or local goveri-
mental representative who has ordered
the demolition.

(Approved by the Office of Management
and Budget under control number 2000-
0264.)

(49 FR 13661, Apr. 5, 1984 489 FR 25453,
June 21, 1984]
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§61.147 Standard for demolition and ren-
ovation: Procedures for asbestos emis-
sion control.

Each owner or operator to whom
this section applies shall comply with
the following procedures to prevent
emissions of particulate asbestos mate-
rial to the outside sair:

(a) Remove friable asbestos materi-
als from a facility being demolished or
renovated before any wrecking or dis-
mantling that would break up the ma-
terials or preclude access to the mate-
rials for subsequent removal. However,
friable asbestos materials need not be
removed before demolition if:

(1) They are on a facility component
that is encased in concrete or other
similar material; and

(2) These materials are adequately
wetted whenever exposed during dem-
olition.

(b) When a facility component cov-
ered or coated with friable asbestos
materials is being taken out of the fa-
cility as units or in sections:

(1) Adequately wet any friable asbes-
tos materials exposed during cutting
or disjointing operations; and

(2) Carefully lower the units or sec-
tions to ground level, not dropping
them or throwing them.

(¢) Adequately wet friable asbestos
materials when they are being
stripped from facility components
before the members are removed from
the facility. In renovation opersations,
wetting that would unavoidably
damsage equipment is not required if
the owner or operator:

(1) Asks the Administrator to deter-
mine whether wetting to comply with
this peragraph would unavoidably
damage equipment, and, before begin-
ning to strip, supplies the Administra-
tor with adequate information to
make this determination; and

(2) When the Administrator does de-
termine that equipment damage would
be unavoidable, uses a local exhaust
ventilation and collection system de-
signed and operated to capture the
particulate asbestos material produced
by the stripping and removal of the
friable asbestos materials. The system
must exhibit no visible emissions to
the outside air or be designed and op-
erated in accordance with the require-
ments in § 61.154.

(d) After a facility component hsas
been taken out of the facility as units
or in sections. either:

(1) Adequately wet {riable asbestos
materials during stripping; or

(2) Use a local exhaust ventilation
and collection system designed and op-
erated to capture the particulate as-
bestos material produced by the strip-
ping. The system must exhibit no visi-
ble emissions to the outside air or be
designed and operated in accordance
with the requirements in § 61.154,

(e) For friable asbestos materials
that have been removed or stripped:

(1) Adequatcly wet the materials to
ensure that they remain wet until
they are collected for disposal in ac-
cordance with § 61.152; and

(2) Carefully lower the materials to
the ground or a lower floor, not drop-
ping or throwing them; and

(3) Transport the materisls to the
ground via dust-tight chutes or con-
tainers if they have been removed or
stripped more than 50 feet above
ground level and were not removed &s
units or in sections.

(f) When the temperature at the
point of wetting is below 0'C (32°F):

(1) Comply with the requirements of
paragraphs (d) and (e) of this section.
The owner or operator need not
comply with the other wetting re-
quirements in this section; and

(2) Remove facility components
coated or covered with friable asbestos
materials as units or in sections to the
maximum extent possible.

(g) For facilities described iIn
§ 61.145(c), adequately wet the portion
of the facility that contains friable as-
bestos materials during the wrecking
operation.

§ 61.148 Standard for spraying.

The owmer or operstor of an oper-
ation in which asbestos-containing ma-
terials are spray applied shall comply
with the following requirements:

(a) Use materials that contain 1 per-
cent ashestos or less on a dry weight
basis for spray-on application on build-
ings, structures, pipes, and conduits,
except as provided in paragraph (¢) of
this section.

(b) For spray-on application of mate-
rials that contain more than 1 percent
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asbestos on a dry weight basis on
equipment and machinery, except as
provided in paragraph (c) of this sec-
tion:

(1) Notify the Administrator at least
20 days before beginning the spraying
operation. Include the foilowing infor-
mation in the notice:

(i) Name and address of owner or op-
erator.

(ii) Location of spraying cperation.

(iii) Procedures to be followed to
meet the requirements of this para-
graph.

(2) Discharge no visible emissions to
the outside air from the spray-on ap-
plication of the asbestos-containing
material or use the methods specified
by §61.154 to clean emissions contain-
ing particulate asbestos material
before they escape Lo, or are vented to,
the outside air.

(¢) The requirements of paragraphs
(a) and (b) of this section do not apply
to the spray-on application of materi-
als where the asbestos fibers in the
materials are encapsulated with a bitu-
minous or resinous  binder during
spraying and the materials are not fri-
able after drying.

(d) Owners and operators of sources
subject to this section are exempt
from the requirements of §§ 61.05(a),
61.07, and 61.09.

(Approved by the Office of Management
and Budget under control number 2000-
0264.)

§61.149 Standard for fabricating.

(a) Applicability. This section ap-
plles to the following fabricating oper-
ations using commercial asbestos:

(1) The fabrication of cement build-
ing products.

(2) The fabrication of friction prod-
ucts, except those operalions that pri-
marily install asbestos friction materi-
als on motor vehicles.

(3) The fabrication of cement or sili-
cate board for ventilation hoods:
ovens. electrical panels; laboratory
furniture. bulkheads, partitions. and
ceilings for marine construction; and
flow contrcl devices for the molten
metal industry. '

(b) Standard. Each owner or opera-
tor of any of the fabricating oper-
ations to which this section applies
shall either:

(1) Discharge no visible emissions o
the outside air from any of the oper-
ations or from any building or struc-
ture in which they are conducted: or

(2) Use the methods specified by
§61.154 to clean emissions containing
particulate asbestos material before
they escape to, or are vented to, the
outside air.

§61.150 Standard for insulating materials.

After the effective date of this regu-
lation, no owner or operator of a facili-
ty 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-appiied and friable after
drying. The provisions of this para-
graph do not apply to spray-applied
insulating materials regulated under
§ 61.148.

§ 61.151 Standard for waste disposal for
asbestos miils.

Each owner or operator of any
source covered under the provisions of
§ 61.142 shall:

(a) Deposit all asbestos-containing
waste material at waste disposal sites
operated in accordance with the provi-
sions of § 61.156; and

(b) Discharge no visible emissions to
the outside air from the transfer of as-
bestos waste from control devices to
the tailings conveyor, or use the meth-
ods specified by § 61.154 to ciean emis-
sions containing particulate asbestos
material before they escape to, or are
vented to, the outside air. Dispose of
the asbestos waste from control de-
vices in accordance with § 61.152(b) or
paragraph (¢) of this section: and

(¢) Discharge no visible emissions to
the outside air during the collection.
processing, packaging, transporting, or
deposition of any asbestas-containing
waste material, or use one of the dis-
posal methods specified in paragraphs
(c) (1) or (2) of this section, as follows:

(1) Use a wetting agent as follows:

(i) Adequately mix all asbestos-con-
taining waste material with a wetting
agent recommended by the manufac-
turer of the agent to effectively wet
dust and tailings, before depositing
the material at a waste disposal site.
Use the agent as recommended for the
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particuiar dust by the manufacturer
of the agent.

(ii) Discharge no visible emissions to
the outside air from the wetting oper-
ation or use the methods specified by
§61.154 to clean emissions containing
particulate asbestos material before
they escape to, or are vented to, the
outside air.

(iii) Wetting may be suspended when
the ambient temperature at the waste
disposal site is less than —9.5°C (15°F).
Determine the ambient air tempera-
ture by an appropriate measurement
method with an accuracy of
+1°C(=2°'F), and record it at least
hourly while the wetting operation is
suspended. Keep the records for at
least 2 years in a form suitable for in-
spection.

(2) Use an alternative disposal
method that has received prior ap-
proval by the Administrator.

§61.152 Standard for waste disposal for
manufacturing demeolition, renovation,
spraying, and fabricating operations.

Each owner or operator of any
source covered under the provisions of
§§ 61.144 and 61.149 shall:

(a) Deposit all asbestos-containing
waste material at waste disposal sites
operated in accordance with the provi-
sions of § 61.156; and

(b) Discharge no visible emissions to
the outside air during the collection,
processing (including incineration),
packaging, transporting, or deposition
of any asbestos-containing waste mate-
rial generated by the source, or use
one of the disposal methods specified in
paragraphs (bX1), (2), or (3) of this
section, as follows:

(1) Treat asbestos-containing waste
material with water:

(i) Mix asbestos waste from control
devices with water to form a slurry,
adequately wet other asbestos-contain-
ing waste material; and

(ii) Discharge no visible emissions to
the outside air from collection, mixing,
and wetting operations, or use the
methods specified by § 61.154 to clean
emissions containing particulate asbes-
tos rnaterial before they escape to, or
are vented to, the outside air; and

(iii) After wetting. seal all asbestos-
containing waste material in leak-tight
containers while wet: and

(iv) Label the containers specified in
paragraph (b)(1)(iii) as follows:

CAUTION

Contains Asbestos-

Avoid Opening or

Breaking Container

Breathing Asbestos is Hazardous
to Your Health

Alternatively, use warning labels
specified by Oeccupational Safety and
Health Standards of the Department
of Labor, Occupational Safety and
Health Administration (OSHA) under
29 CFR 1910.1001(gX2)(ii).

(2) Process asbestos-containing
waste material into nonfriable forms:

(i) Form all asbestos-containing
waste material into nonfriable pellets
or other shapes; and

(ii) Disciarge no visible emissions to
the outside air from collection and
processing operations, or use the
methods specified by § 61.154 to clean
emissions containing particulate asbes-
tos material before they escape to, or
are vented to, the outside air.

(3) Use an alternative disposal
method that has received prior ap-
proval by the Administrator.

[49 FR 13661, Apr. 5. 1984: 49 FR 25453,
June 21, 19841

§61.153 Standard for inactive waste dis-
posal sites for asbestos milis and man-
ufacturing and fabricating operations.

Each owner or operator of any inac-
tive waste disposal site that was oper-
ated by sources covered under § 61.142,
§61.144, or §61.149 and received de-
posits of asbestos-containing waste
material generated by the sources,
shall

(a) Comply with one of the follow-
ing:
(1) Either discharge no visible emis-
sions to the outside air from an inac-
tive waste disposal site subject to this
paragraph: or

(2) Cover the sasbestos-conteining
waste material with at least 15 centi-
meters (6 inches) of compacted nonas-
bestos-containing material, and grow
and maintain a cover of vegetation on
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the area adequate to prevent exposure
of the asbestos-containing waste mate-
rial; or

(3) Cover the asbestos-containing
waste material with at least 60 centi-
meters (2 feet) of compacted nonasbes-
tos-containing material, and maintain
it to prevent exposure of the asbestos-
containing waste: or

(4) For inactive waste disposal sites
for asbestos tailings, apply & resinous
or petroleum-based dust suppression
agent that effectively binds dust and
controls wind erosion. Use the agent as
recommended for the particular asbes-
tos tailings by the manufacturer of
the dust suppression agent. Obtain
prior approval of the Administrator to
use other equally effective dust sup-
pression agents. For purposes of this
paragraph, waste crankcase oil is not
considered a dust suppression agent.

(b) Unless 2 natural barrier ade-
quately deters access by the general
public, install and maintain warning
signs and fencing as follows, or comply
with paragraph (aX2) or (ax3) of this
section.

(1) Display warning signs at all en-
trances and at intervals of 100 m (330
feet) or less along the property line of
the site or along the perimeter of the
sections of the site where asbestos-con-
taining 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

i) Conform to the requirements for
51 cmx38 cm (207"x14") upright
format signs specified in 28 CFR
1910.145(d)(4) and this paragraph; and

(ii1) Display the following legend in
the lower panel with letter sizes and
styles of a visibility at ieast equal to
those specified in this paragraph.

Logend Notanon
Asbesion Waste Disposal Ste ; 2.5 cm {1 men) Sans Sent,
i Gottee or Block
Do Not Craste Dust .1 1.9 om (% nch) Sans Sent,
' Gothwe or Biock

Bramttung Asbesios i3 Haz- | 14 Point Gothue.
AOOUS 10 Your Mealth. ‘
i

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

(2) Fence the perimeter of the site in
a manner adequate to deter access by
the general public.

(3) Upon request and supply of ap-
propriate information. the Administra-
tor will determine whether a fence or
a natural barrier adegquately deters
access by the general public.

(c) The owner or Operator may use
an alternative control method that
has received prior approval of the Ad-
ministrator rather than comply with
the requirements of paragraph (a) or
(b} of this section.

§ 61.154 Air-cleaning.

(a) The owner or operator who elects
to use air-cleaning, as permitted by
§§61.142, 81.144, 61.147(cx D),
61.147(dX(2). 61.148(bX2), 61.149(b),
61.151(b), 61.151(e)1Xii), 61.152(bX 1)
(ii), and 61.152(b)(2) shall:

(1) Use fabric filter collection de-
vices, except as noted in paragraph (b)
of this section, doing all of the follow-
ing:

(i) Operating the fabric filter collec-
tion 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 perme-
ability, as determined by ASTM
Method D737-15, does not exceed 9
m?/min/m3 (30 ft7/min/{t*) for woven
fabrics or 113/min/m3(35 ft3/min/ft?)
for felted fabrics, except that 12 m?¥/
min/m?2 (40 ft*min/ft*) for woven and
14 m3/min/m?* (45 ft *min/ft*) for
felted fabrics is allowed for filtering
air from asbestos ore dryers; and

(1) Ensuring that felted (fabric
weighs at least 475 grams per square
meter (14 ounces per square yard) and
is at least 1.6 millimeters (one-six-
teenth inch) thiek throughout; and

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

(2) Properly install, use, operate, and
maintain all sair-cleaning equipment
authorized by this section. Bypass de-
vices may be used only during upset or
emergency conditions and then only
for so long as it takes to shut down the
operation generating the particulate
asbestos material.
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(b) There are the following excep-
tions to paragraph (aX1}):

(1) If the use of fabric creates a fire
or explosion hazard, the Administra-
tor may authorize as a substitute the
use of wet collectors designed to oper-
ate with a unit contacting energy of at
least 9.95 kilopascals (40 inches water
gage pressure).

(2} The Administrator may author-
ize the use of f{iltering equipment
other than that described in para-
graphs (a)1) and (b)(1l) of this section
if the owner or operator demonstrates
to the Administrator’'s satisfaction
that it is equivalent to the described
equipment in filtering particulate as-
bestos material.

(48 FR 13661, Apr. 5, 1984; 49 FR 25453,
June 21, 1984]

§61.155 Reporting.

(a) Within 80 days after the effec-
tive date of this subpart, each owner
or operator of any existing source to
which this subpart applies shall pro-
vide the following information to the
Administrator, except that any owner
or operator who provided this infor-
mation prior to April 5. 1984 in order
to comply with § 61.24 (which this sec-
tion replaces) is not required to resub-
mit it.

(1) A description of the emission
control equipment used for each proc-
ess; and

(2) If a fabric filter device is used to
control emissions, the pressure drop
across the fabric filter in inches water
gage, and

(i) If the fabric device uses a woven
fabric, the airflow permeability in m?/
min/m? and; if the fabric is synthetic,
whether the fill yarn is spun or not
spun; and

(ii) If the fabric filter device uses a
felted fabric, the density in g/ms?, the
minimum thickness in inches, and the
airflow permeability in m?/min/ma3.

(3) For sources subject to §§ 61.151
and 61.152:

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

(ii) The average weight of asbestos-
containing waste material disposed of,
measured in kg/day; and

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

(iv) The type of disposal site or in-
cineration site used for ultimate dis-
posal, the name of the site operator.
and the name and location of the dis-
posal site.

(4) For sources subject to § 61.153:

(i) A brief description of the site;
and

(ii) The method or methods used to
comply with the standard. or alterna-
tive procedures to be used.

(b) The information required by
paragraph (a) of this section must ac-
company the information required by
§61.10. The information described in
this section must be reported using
the format of Appendix A of this part.

(Approved by this Office of Management
and Budget under control number 2000-
0264)

(Sec. 114. Clean Air Act as amended (42
U.8.C. 74140

§61.156 Active waste disposal sites.

To be an acceptable site for disposal
of asbestos-containing waste material
under §§61.151 and 61.152. an active
waste disposal site must meet the re-
quirements of this section.

(a) Either there must be no visible
emissions to the outside air from any
active waste disposal site where asbes-
tos-containing waste material has been
deposited, or the requirements of
paragraph (¢) or (d) of this section
must be met.

(b) Unless a natural barrier ade-
quately deters access by the general
public, either warning signs and fenc-
ing must be installed and maintained
as follows. or the requirements of
paragraph (c)1) of this section must
be met.

(1) Warning signs must be displayed
at all entrances and at intervals of 100
m (330 ft) or less along the property
line of the site or along the perimeter
of the sections of the site where asbes-
tos-containing waste material is depos-
ited. 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 of
51 cm x 36 cm (20 x 14) upright
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format signs specified in 29 CFR
1910.145(d)X4) and this paragraph: and
(iii) Display the following legend in
the lower panel with letter sizes and
styles of a visibility at least equal to
those specified in this paragraph.

Lagend Notaton

AsDestos Waste Disposal | 2.5 ¢m (1 inch) Sans Sent,
Site. i Gottee or Biocx,

Do Not Create Dust ... 1.9 cm (% inch) Sans Sent,
Gottwe or Block.

14 Pont Gothic,

Bresthang AsDesios s Haz- i
ardous 10 YOur Health. :

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

(2) The perimeter of the disposal
site must be fenced in a manner ade-
quate to deter access by the general
public.

(3) Upon request and supply of ap-
propriate information, the Administra-
tor will determine whether 3 fence or
a natural barrier adequately deters
access by the general public.

(c) Rather than meet the no visible
emission requirement of paragraph (a)
of this section, an active waste dispos-
al site would be an acceptable site if 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 waste material
which was deposited at the site during
the operating day or previous 24-hour
period is covered with either.

(1) At least 15 centimeters (8§ inches)
of compacted nonashestos-containing
material, or

(2) A resinous or petrcleum-based
dust suppression agent that effectively
binds dust and controls wind erosion.
This agent must be used as recom-
mended for the particular dust by the
manufacturer of the dust suppression
agent. Other equally effective dust
suppression agents may be used upon
prior approval by the Administrator.
For purposes of this paragraph, waste
crankcase oil is not considered a dust
suppression agent.

(d) Rather than meet the no visible
emission requirement of paragraph (a)
of this section, an active waste dispos-
al site would be an acceptable site if
an alternative control method for
emissions that has received prior ap-
proval by the Administrator is used.

(Secs. 112 and 301(a) of the Clenn Air Ac? as
amended (42 U.S.C. 7412, 76801(a))
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Friday
June 20, 1986

Part i

Department of Labor

Occupational Safety and Health
Administration

29 CFR Parts 1910 and 1926

Occupational Exposure to Asbestos,
Tremolite, Anthophryilite, and Actinolite;
Final Rules



22756

140

Foderal Register / Vol. 51, No. 119 / Friday, June 20. 1986 / Rules and Regulations

relate to asbestos exposure; the employee’s
representative leve] of exposure 0 asbestos.
tremalite, anthophyllite. and actinolite: a
description of any perscnal protective and
respiratory equipment used: and information
from previous medical examinations of the
affected employee that is not otherwise
avaiiable to the physician. Making this
information available to the physician will
aid in the evaluation of the employee’s health
in relation to assigned duties and fitness to
wear personal protective equipment, if
required.

The employer is required to obtain a
written opinion from the examining physician
containing the results of the medical
examination; the physician's opinion as to
whether the employee has any detected
medical conditions that would place the
employee at an increased risk of exposure-
related disease: any recommended
limitations on the employes or an the use of
personal protactive equipment; and a
statement that the employee has been
informed by the physician of the results of
the medical examination and of any medical
conditions related to asbestos. tremalite,
anthophyllite, and actinolite exposure that
require further explanation or treatment. This

_ written opinion must not reveal specific
findings or diagnoses unrelated to exposure
to asbestos, tremolite, anthophyllite. and
actinolite, and a copy of the opinion must be
provided to the affected employee.

PART 1926~ AMENDED]

5. An authority citation is added to
Subpart D of Part 1928, to read as
follows:

Authority: Secs. 4. 6. 8 Occupational Safety
and Health Act of 1970, 29 U.S.C. 653. 855.
657; Sec. 107, Contract Work Hours and
Safety Standards Act {Construction Safety
Act}, 40 U.S.C. 333, and Secretary of Labor's
Orders 12-71 (38 FR 8754), 8-76 {41 FR 25059},
or 9-83 (48 FR 35736, as applicable. Sections
1926.55(c) and 1926.58 also issued under 29
CFR Part 1911.

6. Paragraph (c) of § 1926.55 is hereby
revised to read as follows:

§ 1926.55 Gases, vapors, fumaes, dusts,
and mists.

. . - - .

(c) Paragraphs (a) and (b} of this
section do not apply to the exposure of
employees to airborne asbestos,
tremolite, anthophyllite, or actinolite
dust. Whenever any employee is
exposed to airborne asbestos, tremolite,
anthophyllite, or actinolite dust, the
requirements of § 1926.58 of this title
shall apply.

7. A new § 1826.58 is added to Subpart
D to reed as follows:

§ 1926.58 Asbestos, tremniite,
anthophyilits, and actinolita.

(a) Scope ana upplication. This
section applies to all construction work
as defined in 29 CFR 1910.12(b),
including but not limited to the
following:

{1) Demolition or salvage of structures
where asbestos, tremolite, anthophyllite,
or actinolite is present:

(2) Removal or encapsulation of
materials containing asbestos. tremolite,
anthophyllite. or actinolite:

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

(4) Installation of products containing
asbestos. tremolite, anthophyllite, or
actinolite;

(5) Asbestos, tremolite, anthophyllite,
and actinolite spill/emergency cleanup:
and

{6) 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.

(b) Definitions. “Action level” means
an airborne concentration of asbestos,
tremolite. anthophyllite, actinolite, or a.
combination of these minerals of 0.1
fiber per cubic centimeter (f/cc) of air
calculated as an eight (8)-hour time-
weighted average.

"Asbestos” includes chrysotile,
amosite, crocidolite, tremolite asbestos.
anthophyllite asbestos, actinolite
asbestos, and any of these minerals that
has been chemically treated and/or
altered.

“Assistant Secretary” means the
Assistant Secretary of Labor for
Occupational Safety and Health. U.S.
Department of Labor. or designee

“Authorized person” means any
person authorized by the employer and
required by work duties to be present in
regulated areas.

“Clean room” means an
uncontaminated room baving facilities
for the storage of employees’ street
clothing and uncontaminated materials
and equipment,

“Competent person” means one who
is capable of identifying existing
asbestos, tremolite, anthophyllite, or
actinolite hazards in the workplace and
who has the auathority to take prompt
corrective measures to eliminate them,
as specified in 29 CFR.1928.32(f). The
duties of the competent person include
at least the following: establishing the
negative-pressure enclosure, ensuring its
integrity, and controlling entry to and
exit from the enclosure; supervising sny
employee exposure monitoring required
by the standard: ensuring that all
employees working within such an
enclosure wear the appropriate personal
protective equipment, are trained in the
use of appropriate methods of exposure
control, and use the hygiene facilities

and decontamination procedures
specified n the standard: and ensuring
that engineering controls in use are in
proper operating condition and are
functioning properly.

"“Decontamination area” means an
enclosed area adjacent and connected
to the regulated area and consisting of
an equipmeant room, shower area, and
clean room, which is used for the
decontamination of workers, materials,
and equipment contaminated with
asbestos, tremolite, anthophyllite, or
actinolite.

“Demolition” means the wrecking or
taking out of any load-supparting
structural member and any related
razing. removing, or stripping of
asbestos, tremolite, anthophyllite, or
actinolite products.

“Director” means the Director,
National Institute for Occupational
Safety and Health, U.S. Department of
Health and Human Services. or
designee.

“Employee exposure” means that
exposure to airborne asbestos, tremolite,
anthophyllite, actinolite. or a
combination of these minerals, that
would occur if the employee were not
using respiratory protective equipment.

“Equipment room (change room]”
means a contaminated room located
within the decontamination area that is
supplied with impermeable bags or
containers for the disposal of
contaminated protective clothing and
equipment.

“Fiber” means & particulate form of
asbestos, tremolite. anthophyilite, or
actinolite, 5 micrometers or longer, with
a length-to-diameter ratio of at least 3 to
1.

“High-efficiency particulate air
(HEPA) filter'’ means a filter capable of
rapping and retaining at least 96.97
percent of all monodispersed partictes of
0.3 micrometers in diameter or larger.

“Regulated area” means an area
established by the employer to
demarcate areas where airborne
concentrations of asbestos, tremolite,
anthophyliite, actinolite, or a
combination of these minerals exceed or
can reasonably be expected to exceed
the permissible exposure limit. The
regulated area may take the form of (1) a
temporary enclosure, as required by
paragraph (e)(6) of this section, or (2} anr
area demarcated in any meanrer that
minimizes the number of employees
exposed to asbestos, tremolite,
anthophvllite, or actinalite.

“Remaval” means the taking out or
stripping of asbesios, tremolite,
anthophyllite, or actinolite or matarisis
containing asbestos. termalite,
anthophyllite, or sctinolite.
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“Renovation™ means the modifying of
wiv existing structure, or portion
thereof, where exposure to sirborne
asheslos. tremolite, anthophyilite,
aclinolite may result.

“"Repair’” means overhauling.
r:huilding, reconstructing, or
reconditioning of structures or
~bstrates where asbestos, tremolite.
anthophyllite.or actinolite is present.

“Tremolite, anthophyllite and
actinolite’” means the non-asbestos form
of these minerals. and any of these
minerals that have been chemically
treated and/or altered.

(¢} Permissible exposure Iimit (PEL).
The employer shall ensure that no
employee is exposed to an airborne
concentration of asbestos. tremolite,
anthophyllite, actinolite, or a
combination of these minerals in excess
ol 0.2 fiber per cubic centimeter of air as
an eight (8) hour time-weighted average
{TWA). as determined by the method
prescribed in Appendix A of this
sectior., or by an eguivalent method.

(d) Communication among employers.
On multi-employer worksites, an
employer performing asbestos, tremolite.
anthophvllite, or actinolite work
requiring the establishment of a
regulated area shall inform other
employers on the site of the nature of
the emplover's work with asbestos.
tremolite. anthophyllite. or actinolite
and cf the existence of and requirements
pertaining to regulated areas.

(e} Regulated areas—{1) Generul. The
employer shall establish a regulated
area in work areas where airborne
concentrations of asbestos, tremolite. ,
anthophyllite, actinolite, or a
cuombination of these minerals exceed or
can reasonably be expected to exceed
the permissible exposure limit
prescribed in paragraph {c} of this
section. |

{2} Demarcation. The regulated area
shall be demarcatled in any manner that
minimizes the number of persons within
the area and protects persons outside
the area from exposure to airborne
concentrations of asbestos, tremolite.
anthophyllite. actinolite, or a
combination of these minerals in excess
of the permissible exposure limit.

{(3) Access. Access to regulated areas
shall be limited to authorized persons or
to persons authorized by the Act or
regulations issued pursuant therecto.

(4) Respirators. All persons entering a
regulated area shall be supplied with a
respirator, selected in accordance with
paragraph (h){2) of this section.

(5) Prohibited activities. The employer
shall ensure that employees do not eat.
drink, smoke, chew tobacco or gum, or
apply cosmetics in the regulated area.

(6) Requirements for asbestos
removal, demolition, and renovation
operations. (i) Wherever feasible, the
employer shall establish negative-
pressure enclosures before commencing
removal, demolition, and renovation
operations.

(ii) The employer shall designate u
competent person to perform or
supervise the following duties:

{A) Set up the enclosure;

{B) Enzure the integrity of the
enclosure;

{C) Contrel entry to and exit from the
enclosure:

(D) Supervise all employee exposure
monitoring required by this section;

{F) Ensure that employees warking
within the enclosure wear protective
clothing and respirators as required by
paragraphs (i) and (h) of this section
and:

(¥} Ensure that employees are trained
in the use of engineering controls. work
practices, and personal protective
equipment;

{G) Ensure that employees use the
hygiene facilities and observe the
decontamination procedures specified in
paragraph (j) of this section; and

(H) Ensure that engineering controls
are functioning progerly.

{iii) In addition to the qualificatiuns
specified in paragraph (b) of this
sectiorn, the competent person shall be
trained in all aspects of asbestos,
tremolite, anthophyllite, or actinolite
abatement, the contents of this
standard. the identification of asbestos,
tremolite, anthophyllite, or actinolite
and their removal procedures, and other
practices for reducing the hazard. Such
training shall be obtained in a
comprehensive course. such as a course
conducted by an EPA Asbestos Training
Center. or an equivalent course.

(iv} Evception: For smail-scale, short-
duration operations, such as pipe repair.
vaive replacement, installing electrical
conduits, installing or removing drywall,
roofing, and other general building
maintenance or renovation, the
employer is not required to comply with
the requirements of paragraph (e}(6) of
this section.

{0 Exposure monitoring—(1} General.
(i) Each employer who has a workplace
or work operation covered by this
standard shall perform monitoring to
determine accurately the airborme
concentrations of asbestos, tremolite,
anthophyllite, actinolite or a
combination of these minerals to which
employees may be exposed.

{ii) Determinations of employee
exposure shall be made from breathing
zone air samples that are representative
of the B-hour TWA of each employee.

(iii) Representative 8-hour TWA
emplovee exposure shall be determined
on the basis of one or more samples
representing full-shift exposure for
employees in each work area.

(2) Instial mornstering. (i) Each
emplover who has a warkplace or work
oneration covered by this standard,
except as provided for in paragraphs
(H(2101) aad (D(2)(i1) of this section.
shall perform initiul monitoring at the
initistion of each asheslos. tremolite,
anthophyllite, actinolite job to
accurately determine the airborne
concentrations of asbestos, tremolite.
anthophyllite, or actinolite to which
employees may be exposed.

(i1} The employer may demonstrate
that employvee exposures are below the
action ievel by means of objective data
demonstrating that the product or
material containing asbestos, tremolite.
anthopnyllite, actinolite, or a
conibination of these minerals cannot
release airborne fibers in concentrations
exceeding the action level under those
work conditions having the greatest
potential for releasing asbestos,
tremolite, anthophyllite. or actinolite.

{iii} Where the employer has
monitored each asbestos, tremolite,
anthophyilite, or actinolite job, and the
data were obtained during work
operations conducted under workpluce
conditions closely resembling the
processes, type of material, control
methads. work practices. and
environmental conditions used and
prevailing in the employer's current
cperations, the empiover may rely on
such esrlier monitoring results to satisfy
the requirements of paragraph (D{2){i) of
this section.

(3) Periodic moritsring within
revuloted arecs. The empleyer shall
conduct daily mornitoring that is
representative of the exposuce of each
employee who is essigned to work
within a regulater. area. Exception:
When all employees within a regulated
arca are equipped with supplied-air
respirators cperated in the positive-
pressure mode, the employer may
dispense with the daily monitoring
reguired by this paragraph.

(4) Termination of montoring. If the
periodic monitoring required by
paragraph (f)(3] of this section reveals
that employee exposures, as indicated
by statistically reliable measurements,
are below the action level, the employer
may discontinue monitoring for those
employees whose exposures are
represented by such monitoring.

(5} Method of monitoring. (i) All
samples taken to satisfy the moniloring
requirements of paragraph (f} of this
section shall be personal samples
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collected following the porocedures
specified in Appendix A.

(ii) All samples taken to satisly the
monitoring requirements of paragraph (f)
of this section shall be evaluated using
the OSHA Reference Method (ORM)
specified in Appendix A, or an
equivalent counting method.

(iii) If an equivalent method to the
ORM is used, the employer shall ensure
that the method meets the following
criteria:

(A) Replicute exposure data used to
establish equivalency are collected in
side-by-side ficld and labaratory
comparisons;

(B) The comparison indicates that 40
percent of the samples collected in the
range 0.5 to 2.0 times the permissible
limit have an accuracy range of plus or
minus 25 percent of the ORM results
with a 95 percent confidence level as
demonstrated by a statistically valid
protocol; and

(C} The equivalent method is
documented and the results of the
comparison testing are maintained.

(iv) To satisfy the monitoring
requirements of paragraph (f). employers
shall rely on the results of monitoring
analysis performed by laboratories that
have instituted quality assurance
programs that include the elements
prescribed in Appendix A:

(6) Employee notification of
monitoring results. (i) The employer
shall notify affected employees of the
monitoring results that represent that
employee's exposure as soon as possible
following receipt of monitoring results.

(ii) The employer shall notify affected
employees of the results of monitoring
representing the employee’s exposure in
writing either individualiy or by posting
at & centrally located place that is
accessible to affected employees.

(7) Observation of monitoring. (i} The
employer shall provide affected
employees or their designated
representatives an opportunity to
observe any monitoring of employee
exposure to asbestos, tremolite,
anthophyllite, or actinolite conducted in
accordance with this section.

(ii) When observation of the
monitoring of employee exposure to
asbestos, tremolite, anthophyllite, or
actinolite requires entry into an area
where the use of protective clothing or
equipment is required, the observer shall
be provided with and be required to use
such clothing and equipment and shall
comply with all other applicable safety
and health procedures.

(g) Methods of compliance.—(1)
Engineering controls and work
practices. (i) The employer shall use one
ur any combination of the following
control methods to achieve compliance

with the permissible exposure limit
prescribed by paragraph (c} of this
section:

(A) Local exhaust ventilation
equipped with HEPA filter dust
cullection systems;

(B) General ventilation systems;

(C) Vacuum cleaners equipped with
HEPA filters;

{D} Enclosure or isolation of processes
producing asbestos, tremolite,
anthophyllite, or actinolite dust;

(E) Use of wet methods, welling
agents, or removal encapsulants to
control employee exposures during
asbestos, tremolite, anthophyllite, or
actinolite handling, mixing, removal,
culting. application, and cleanup;

(F) Prompt disposal of wastes
contaminated with asbestos, tremolite,
anthophyllite, or actinolite in leuk-tight
containers; or

{G) Use of work practices or other
engineering controls that the Assistant
Sccretary can show to be feasible.

{ii) Wherever the feasible engineering
and work practice controls described
above are not sufficient to reduce
employee exposure tc or below the limit
prescribed in paragraph (c), the
employer shall use them to reduce
employee exposure to the lowest levels
attainable by these controls and shall
supplement them by the use of
respiratory protection that complies
with the requirements of paraagraph (h}
of this section.

(2) Prohibitions. (i) High-speed
abrasive disc saws that are not
equipped with appropriate engineecring
controls shall not be used for work
related to asbestos, tremolite,
anthophyllite, or actinolite.

(it} Compressed air shall not be used
tu remove asbestos, tremolite.
anthophyllite, or actinolite or materials
containing asbestos, tremolite,
anthophyllite, or actinolite unless the
compressed air is used in ccrjunction
with an enclosed ventilation system
designed to capture the dust cloud
created by the compressed air.

(iii) Materials containing asbestos,
tremolite, anthophyllite, or actinolite
shall not be applied by spray methods.

(3) Employee rotation. The employer
shall not use employee rotation as a
means of compliance with the exposure
limit prescribed in paragraph (c) of this
section.

(h) Respiratory protection.—(1)
General. The employer shall provide
respirators, and ensure that they are
used, where required by this section.
Respirators shall be used in the
following circumstances:

(i) During the interval necessary to
install or implement feasible engineering
and work practice controls;

(ii} In work operations such as
maintenance and repair activities. or
other activities for which engineering
and work practice controls are not
feasible;

(iii} In work situations where feasible
engineering and work practice controls
are not yet sufficient to reduce exposure
to or below the exposure limit; and

(iv} In emcrgencies.

(2) Respirator selection. (i) Where
respirators are used, the employer shall
sclect and provide. at no cost to the
employee, the appropriate respirator as
specified in Table D-4, and shall ensure
that the employee uses the respirator
provided.

(i) The employer shall select
respirators from among those jointly
approved as being acceptable for
protection by the Mine Safety and
Health Administration {MSHA) and the
National Institute for Occupational
Safety and Health (NIOSH) under the
provisions of 30 CFR Part 11.

(i1} The employer shall provide a
powered, air-purifying respirator in licu
of any negative-pressure respirator
specified in Table D-4 whenever:

(A) An employee chooses to use this
tvpe of respirator; and

(B) This respirator will provide
adequate protection to the employee.

TAaBLE D-4.~RESPIRATORY PAOTECTION FOR
ASBESTOS, TREMOUTE, ANTHOPHYLLITE,
AND ACTINOUTE FIBERS

Airborne concentration
of asbesios. remaine,
anthophylite. actinokte,
or 8 comtnaten of
these minerals

Required respratof

Not n gxcess of 2 I/ec
(10 X PEL).

. Hatf-mask ar-puritying respra-
Wr equipped wath fegh-ettcien
cy hhters.

. Fylt taceplace air-purtying res-
prrator equappet with fugh-«tis
cency fiers.

Any powsred @ purtying res-
Praler equIDPRd with fugh et
oancy fitters

Ay supphed.ar 1esprator op-
ersted i continuous  fiow
mode.

. Full tacemece supphad-air ros.
puaior  operated N prossure
demand mode.

Full tacepiece suppired ar res.
pralDr  operaled N pressse
domand mode equpped wih
an suxikdry positve ressurg
sell-comainod breathng appa-
ratus.

Not m eacess of 10 1/¢c
(50 X PEL).

Not n axcoss of 20 t/cc 1.
(100 X PEL).

]

-

Not in excess of 200 ¢/
cc (1000 X PEL).

Greater than 200 t/cc
(>1.000 X PEL) &
unhnown
cancentration,

-

NOTE. 2. Raspowatars assgnad o highar envconmental
concentratons may be used Bt lower concentrations.

b. A hgh-athciency hiter means @ fifter thal s at jeast
99 97 percent cthGent sgamnst mono-thspersed parcies of
0.3 micrometers <1 giameter o0 larger.

(3) Respirator program. (i) Where
respiratory protection is used, the
employer shall institute a respirator
program in accordance with 29 CFR
1910.134(b). (d). (e), and (f).

{ii) The employer shall permit each
employee who uses a filter respirator to
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change the filter elements whenever an
increase in breathing resistance is
detected and shall maintain an adequate
supply of filter elements for this
purpose.

{iii}) Employees who wear respirators
shall be permitted to leave work areas
to wash their faces and respirator
facepieces whenever necessary to
prevent skin irritation associated with
respirator use.

{iv) No employee shall be assigned to
tasks requiring the use of respirators if,
based on his or her most recent
examination, an examining physician
determines that the employee will be
unable to function normally wearing a
respirator, or that the safety or health of
the employee or of other employees wilt
be impaired by the use of & respirator.
Such emplayee shall be assigned to
another job or given the opportunity to
transfer to a different position the duties
of which he or she is able to perform
with the same employer. in the same
geographical area, and with the same
geniority, status, and rate of pay he or
she had just prior to such transfer, if
such a different position is available.

(4) Respirator fit testing. (i) The
empioyer shall ensure that the respirator
issued to the employee exhibits the least
possible facepiece leakage and that the
respirator is fitted properly.

(ii) Employers shall perform either
quantitative or qualitative face fit tests
at the time of initial fitting and at least
every 6 months thereafter for each
employee wearing a negative-pressure
respirator. The qualitative fit tests may
be used only for testing the fit of half-
mask respirators where they are
permited to be worn, and shall be
conducted in accordance with Appendix
C. The tests shall be used to'select
facepieces that provide the required
protection as prescribed in Table 1.

(i) Protective clothing—{1) CGeneral.
The employer shall provide and require
the use of protective clothing, such as
coveralls or similar whole-body
clothing, head coverings, gloves, and
foot coverings for any employee
exposed to airberne concentrations of
asbestos, tremolite, anthophyllite,
actinolite or a combination of these
minerals that exceed the permissible
exposure limit prescribed in paragraph
(c) of this section.

{2) Laundering. {i) The employer shall
ensure that laundering of contaminated
clothing is done so as to prevent the
release of airborne asbestos, tremolite,
anthophyllite, actinolite, or a.
combination of these minerals in excess
of the exposure limit prescribed in
paragraph (c) of this section.

{ii} Any employer who gives
contaminated clothing to another person

for laundering shall inform such person
of the requirement in paragraph {i}{2)(i)
of this section to effectively prevent the
release of airborne asbestos, tremolite,
anthophyllite, actinolite, or a
combination of these minerals in excess
of the exposure limit prescribed in
paragraph (c] of this section.

(3) Contaminated clothing.
Contaminated clothing shall be
transported in sealed impermeable bags,
or other closed, impermeable containers,
and be labeled in accordance with
paragraph (k) of this section.

{4) Protective clothing for removal,
demolition, and renovation operations.
(i} The competent person shall
periodically examine worksuits worn by
employees for rips or tears that may
occur during performance of work.

{ii) When rips or tears are detected
while an employee is working within a
negative-pressure enclosure, rips and
tears shall be immediately mended, or
the worksuit shall be immediately
replaced.

(i) Hygiene facilities and proctices—
(1) General. (i} The employer shall
provide clean change areas for
employees required to work in regulated
areas or required by paragraph {i){1) of
this section to wear protective clothing.
Exception: In lieu of the change area
requirement specified in paragraph
(j)(1){i). the employer may permit
employees engaged in small scale, short
duration operations, as described in
paragraph (e)(6] of this section, to clean
their protective clothing with a portable
HEPA -equipped vacuum befare such
employees leave the area where
maintenance was performed.

(ii} The employer shall ensure that
change areas are equipped with
separate storage facilities for protective
clothing and street clothing, in
accordance with section 1910.141(e).

{iii) Whenever food or beverages are
consumed st the worksite and
employees are exposed to girborne
concentrations of asbestos, tremolite,
anthophyllite, actinolite, or a
combination of these minerals in excess
of the permissible exposure limit, the
employer shall provide lunch areas in
which the airborne concentrations of
asbestos, tremolite, anthophyllite,
actinolite, or a combination of these
minerals are below the action level.

(2) Requirements for removal,
demolition, and renovation operations—
(i} Decontamination area. Except for
small scale, short duration operations,
as described in paragraph (e)(6) of this
section, the employer shall establish a
decontamination area that is adjacent
and connected to the regulated area for
the decontamination of employees
contaminated with asbestos, tremolite,

anthophyllite, or actinolite. The
decontamination area shall consist of an
equipment room, shower area, and clean
room in series. The employer shall
ensure that employees enter and exit the
regulated area through the
decontamination area.

{ii} Clean room. The clean room shall
be equipped with a Jocker or
appropriate storage container for each
employee's use.

{iti) Shower area. Where feasible.

- shower facilities shall be provided

which comply with 29 CFR
1910.141(d){3). The showers shall be
contiguous both to the equipment room
and the clean change room. unless the
employer can demonstrate that this
location is not feasible. Where the
employer can demonstrate that it is not
feasible to locate the shower between
the equipment room and the clean
change room, the employer shall ensure
that employees:

{A) Remove asbestos. tremolite,
anthophyilite, or actinolite
contamination from their worksuits
using 8 HEPA vacuum before proceeding

. to & shower that is not contiguous to the

work area; or

(B) Remove their contaminated
worksuits, don clean worksuits, and
proceed to a shower that is not
contiguous to the work area.

(iv) Equipment room. The equipment
room shall be supplied with
impermeable, labeled bags and
containers for the containment and
disposal of contaminated protective
clothing and equipment.

(v} Decontamination area entry
procedures. (A) the employer shall
ensure that employees:

{7) Enter the decontamination area
through the clean room;

{2) Remove and deposit street clothing
within a locker provided for their use;
and

(3) Put on protective clothing and
respiratory protection before leaving the
clean room.

{B) Before entering the enclosure, the
employer shall ensure that employees
pass through the equipment room.

(vi) Decontamination crea exit
procedures. (A} Before leaving the
regulated area, the employer shali
ensure that employees remove sll gross
contamination and debris from their
protective clothing.

{B) The employer shall ensure that
employees remove their protective
clothing in the equipment room and
deposit the clothing in labeled
impermeable bags or containers.

{C) The employer shall ensure that
employees do not remove their
respirators in the equipment room.
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(D) The employer shall ensure that
employees shower prior to entering the
clean room.

(E} The employer shall ensure that,
after showering, employees enter the
clean room before changing into street
clothes.

(k) Commmunication of hazards to
employees—(1) Signs. (i) Warning signs
that demarcate the regulated area shall
be provided and displayed at each
location where airborne concentrations
of ashestos. tremolite, anthophyllite,
actinolite, or a combination of these
minerals may be in excess of the
exposure limit prescribed in paragraph
(c) of this section. Signs shall be posted
at such a distance from such a location
that an employee may read the signs
und take necessary protective steps
before entering the area marked by the
signs.

(ii) The warning signs required by
paragraph {k)(1){i) of this section shall
bear the following information:

DANCER
ASBESTOS

CANCER AND LUNG DISEASE
HAZARD

AUTHORIZED PERSONNEL ONLY

RESPIRATORS AND PROTECTIVE
CLOTHING ARE REQUIRED IN THIS
AREA

(iii) Where minerals in the regulated
area are only tremolite, anthophyllite or
actinolite, the employer may replace the
term "asbestos"” with the appropriate
mineral name.

(2) Labels. (i) Labels shall be affixed
to all products containing asbestos,
tremolite, anthophyllite. or actinolite
and to all containers containing such
products, including waste containers.
Where feasible, installed asbestos,
tremolite, anthophyllite, or actinolite
products shall contain a visible label.

(ii} Labels shall be printed in large,
bold letters on a contrasting
background.

(iii) Labels shall be used in
accordance with the requirements of 29
CFR 1910.1200{f) of OSHA's Hazard
Communication standard, and shall
contain the folowing information:

DANGER
CONTAINS ASBESTOS FIBERS
AVOID CREATING DUST

CANCER AND LUNG DISEASE
HAZARD

(iv) Where minerals to be labeled are
only tremolite, anthophyllite and
actinolite, the employer may replace the
term “asbestos™ with the apjropriate
mineral name.

(v) Labels shall contain a warning
statement against breathing airborne
asbestos, tremolite, anthophyllite, or
actinolite fibers.

(vi) The provisions for labels required
by paragraphs (k){2)(i)-(k}(2){iv) do not
apply where:

(A) asbestos, tremolite, anthophyllite,
or actinolite fibers have been modified
by a bonding agent, coating, binder. or
other material, provided that the
manufacturer can demonstrate that,
during any reasonably foreseeable use,
handling, storage, disposal, processing.
or transportation, no airborne
concentrations of asbestos, tremolite,
anthophyllite, actinolite, or a
combination of these mineral fibers in
excess of the action level will be
released, or

(B) asbestos, tremolite, anthophyllite,
actinolite, or a combination of these
minerals is present in a product in
concentrations less than 0.1 percent by
weight.

(3) Employee information and
training. (i) The employer shall institute
a training program for all employees
exposed to airborne concentrations of
asbestos, tremolite, anthophyllite,
actinolite, or a combination of these
minerals in excess of the action level
and shall ensure their participation in
the program.

(ii) Training shall be provided prior to
or at the time of initial assignment,
unless the employee has received
equivalent training within the previous
12 months, and at least annually
thereafter.

(iii) The training program shall be
conducted in a manner that the
cemployee is able to understand. The
employer shall ensure that each such
employee is informed of the following:

(A) Methods of recognizing asbestos,
tremolite, anthophyllite, and actinolite;

(B) The health effects associated with
asbestos, tremolite, anthophyllite. or
actinolite exposure;

(C) The relationship between smoking
and asbestos, tremolite, anthophyllite,
and actinolite in producing lung cancer;

(D) The nature of operatinns ihat
could result in exposure to asbestos.
tremolite, anthophyllite, and actinolite,
the impaortance of necessary protective
controls to minimize exposure including,
as applicable, engineering controls,
work practices, respirators,
housekeeping pracedures, hygiene
facilities, protective clothing,
decontamination procedures, emergency
procedures, and waste disposal
procedures, and any necessary
instruction in the use of these controls
and procedures;

(E) The purpose, proper use, fitting
instructions, and limitations of

respiralors as required by 28 CFR
1910.134;

(F) The appropriate work practices for
performing the asbestos, tremolite,
anthophyllite. or actinolite job; and

(G) Medical surveillance program
requircments.

(H) A review of this standard,
including appendices.

(4) Access to training materiols. (i)
The emplover shall make readily
available to all affected employees
without cost all written materials
relating to the employee training
program, including a copy of this
regulation.

(ii) The emplover shall provide to the
Assistant Secretary and the Director.,
upon request, all information and
training materials relating to the
employee information and training
program.

(1) Housekeeping—(1) Vacuuming.
Where vacuuming methods are selected,
HEPA filtered vacuuming equipment
must be used. The equipment shall be
used and emptied in a manner that
minimizes the reentry of asbestos,
tremolite, anthophyllite, or actinolite
into the workplace.

(2) Waste disposal. Asbestos waste,
scrap, debris, bags, containers,
equipment, and contaminated clothing
consigned for disposal shall be collected
and disposed of in sealed, labeled,
impermeable bags or other closed,
labeled, impermeable containers.

{m)} Medical surveillance—{1)
CGenerel—{i) Employees covered. The
employer shall institute a medical
surveillance program for all employees
engaged in work involving levels of
asbestos, tremolite, anthophyllite,
actinolite or a combination of these
mineralg. at or above the action level for
30 or more days per year, or who are
required by this section to wear
negative pressure respirators.

(ii) Exaemination by a physician. (A)
The employer shall ensure that all
medical examinations and procedures
are pe:formed by or under the
supervision of a licensed physician, and
are provided at no cost to the employee
and et a reasonable time and place.

(B) Persons other than such licensed
physicians who administer the
pulmonary function testing required by
this section shall complete a training
course in spirometry sponsored by an
appropriate academic or professional
institution.

(2} Medical examinations and
consultations—(i) Frequency. The
employer shall make available medical
examinations and consultations to each
employee covered under paragraph
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(m){1){i} of this section on the following
schedulrs:

{A) Prior to assignment of the
emplovee to an area where negative:
pressure respirators are worn;

(B} When the employee is assigned ta
an area where exposure to asbestos,
tremuolite. anthophyllite, actinolite, or
combination of these minerals inay be at
or abave the action level for 3¢ or mare
divs per year, a medical examination
niist be given within 10 working days
{ollowing the thirtieth day of exposure:

{C) And at least annually therealter.

(D) 1f the examining physician
determines that any of the examinations
should be provided more frequently than
specified. the employer shall provide
such examinations to affected
employvees at the frequencies specified
by the physician.

(E} Exception: No medical
examination is reguired of uny
employee if adequate records show that
the employee has been examined in
accordance with this paragraph within
the past 1-year period.

{ii} Content. Medical examinalions
made available pursuant to paragraphs =
(m}(2)(i}{A)-(m}{2)(i}(C) of this section
shall include:

(A) A medical and work history with
special emphasis directed to the
pulmonary. cardiovascular, and
gastrointestinal systems.

{B) On initial examination. the
stundardized questionnaire contawned in
Appendix D, Part 1. and. on anfual
examination, the abbreviated
standardized questionnaire contained in
Appendix D. Part 2. *

(C} A physical examination directed
10 the pulmonary and gastrointestinal
systems. including a chest
roentgenogram {o be administered at the
discretion of the phvsician. and
pulmonary function-tests of forced vital
capacity (FVC) and forced expiratory
vaolume at one second {FEV,}.
{nterpretation and classification of chest
roenigenograms shall be conducted in
accordance with Appendix E.

(D} Any other cxaminations or tests
deemed necessary by the examining
physician.

(3) Information provided to the
physician. The emplover shall provide
the following information to the
examining physician:

{i} A copy of this standard and
Appendices D E. and I

(i1} A description of the affected
emplovee’s duties as they relate to the
emplovee's exposure:

(iii) The employvee’s representative
exposure level or anticipated exposure
level:

[1v} A description of any personal
protective and respiratory equipment
used or 1o be used: and

{+} Information from previous medical
examinations of the affected employee
thit is not otherwise available to the
examining physician.

{4} Physician’s written opinion. (i) The
employver shall obtain a written opinion
from the examining physician. This
written opinion shall contain the results
of the medical examination and shall
include:

{A) The physician’s opinion as to
whether the employee has any detected
medical conditions that would place the
emplovee at an increased risk of
materiul health impairment from
exposure to asbestos, tremolite,
anthophyllite, or actinolite;

{B) Any recommended limitations on
the employee or on the use of personal
protective equipment such as
respirators: and

[C) A statement that the emplovee has
been informed by the physician of the
results of the medical examination and
of any medical conditions that may
result from asbestos, tremolite,
anthophyllite, or actinolite exposure.

{ii) The employer shall instruct the
physician not to reveal in the written
opinion given to the employer specific
findings or diagnoses unrelated to
occupational exposure to asbestos,
tremolite. anthophyllite. or actinalite.

(iii} The emplover shall provide a
copy of the physician’s written opinion
to the affected employee within 30 days
from its receipt.

{n) Recordheeping—{1) Objective daic

for exempted operations. (1) Where the
emplover has celied on objective data
that demonstrate that products made
from or containing asbestos. tremolite,
anthophyllite, or actinolite are not
capable of releasing fibers of asbestos.
tremolite. anthophyllite. or actinolite or
a combination of these minerals, in
concentrations at or above the action
level under the expected conditions of
processing, use, or handling to exempt
such operations from the initial
monitoring requirements under
paragraph {{)(2) of this section, the
emplover shall establish and maintain
an accurate record of objective duta
reasonably relied upon in support of the
exemption.

(i1) The record shall include at least
the following information:

(A) The product qualifying for
exemptipon:

{B) The source of the objective duta:

(C} The testing protocol. results of
testing, and/or analysis of the material

for the release of asbestos. tremolite,
anthophyllite, or actinolite;

{D) A description of the operation
exempted and how the data suppo-t the
exemption: and

(£} Other data relevant to the
operations, materials, processing, or
emplovee exposutes covered by the
exemption.

(it} The emplover shall maintain this
record {or the duration of the employer's
reliance upon such objective data.

(2} Exposure measurements. (i) The
emplover shall keep an accurate record
of all measurements taken to monitor
employee exposure to asbhestos.
tremolite. anthophyilite. or actinolite as
prescribed in paragraph {f] of this
section.

Note: The emplover may utilize

the services of competent organizations
such as industry trade associations and
emplovee associations to maintain the
records required by this section.

(i1) This record shall include at least
the following information:

{A) The date of measurement;

(B} The operation involving exposure
to asbeslos, tremalite, anthophyllite, or
actinolite that is being monitored:

{C) Sampling and analytical methods
used and evidence of their accuracy;

(D) Number, duration. and results of
samples taken;

(E) Type of protective devices worn. if
any: and

(F}) Name. sacial security number, and
exposure of the employees whose
exposures are represented.

(iii) The emplover shall maintain this
record for at teast thirty {30) years. in
accordance with 28 CFR 1910.20.

(3) Medical surveillance. (i) The
emplover shall establish and maintain
an accurate record for each employee
subject to medical surveillance by
paragraph {m} of this section. in
accordance with 29 CFR 1910.20.

(ii) The record shall include at least
the following information:

(A} The name and social security
number of the employee:

(B) A copy of the employee's medical
examination results, including the
medical history. questionnaire
responses, results of any tests, and
phyvsician’s recommendations.

(C} Physician’s written opinions:

(D} Any emplovee medical complaints
related 10 exposure to asbestos.
tremolite, anthophyllite. or actinolite;
and

(E)} A copy of the information
provided to the physician as required by
paragraph (m) of this section.

{iii) The emplover shall ensure that
this record is maintained for the
duration of employment plus thirty {30}
vears, in accordance with 28 CFR
1910.20.
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{4) Training records. The employer
shall maintain all employee training
records for one 1 year beyond the last
ddte of employment by that employer.

(5) Availability. (i) The employer,
upon written request, shall make all
records required to be maintained by
this section available to the Assistant
Secretary and the Director for
examination and copying.

{ii) The emplover, upon reguest. shall
make any exposure records required by
paragraphs {f} and (n) of this section
available for examination and copving
to affected employees. former
employees, designated representitives,
and the Assistant Secretary. in
accordance with 29 CFR 1810.20{a)-(e)
and (g)-(i).

(ti1) The employer, upan request. shall
make employee medical records
required by paragraphs {m) und () of
this section available for examinatian
and copying to the subject employee.
anyone having the specific written
consent of the subject emplovee. and the
Assistant Secretary, in arcordance with
29 CFR 1910.20.

[8) Transfer of records. (i) The
craployer shall comply with the
requirements concerning transfer of
records set forth in 29 CFR 1910.20 (h}

(ii) Whenever the emplover ceuses lo
do business and there is no successor
employer to reccive and retain the
records for the prescribed period. the
cmployer shall notify the Directpr at
least 90 days prior to disposal and. upon
request, transmit them to the Director.

(0) Dates—(1) Effictive date. Jhis
section shall become effective dinsert
date 30 days from publication in the
Federal Register|. The requirements of
the asbestos standard issued in June
1972 (3™ FR 11318). as amended, and
published in 29 CFR 1910.1001 (1985)
remain in effect until compliance is
achieved with the parallel provisions of
this standard.

(2) Start-up dates. (i) The
requirements of paragraphs (¢} through
{n) of this section, including the
engineering controls specified in
paragraph (g}(1) of this section, shall be
complied with by (insert date 210 davs
from publication in the Federal
Register|.

(p) Appendices. (1) Appendices A. C.
D. and E to this section are incorporated
as part of this section and the contents
of these appendices are mandatory.

(2) Appendices B, F, G, H. and I to this
section are informational and are not
intended to create .any additional
obligations not otherwise impased or to
detract from any existing obligations.

Appendix A to § 1926.58—OSHA Reference
Method—Mandatory

This mandatory appendix specifies the
procedure for snalyzing air sampies for
usbestos. tremolite, anthophyllite, and
actinolite and specifies quality control
procedures that must be impiemented by
lauboratories performing the analvsis. The
sampling and analytical methods described
below represent the elements of the availahle
monitoring methods (such as the NIOSH 7400
method} which OSHA considers to he
cssential to achieve adequate emplovee
exposure monitoring while allowing
employers to use methods that are alrcady
established within their organizations. All
employers who are required to conduct air
monitoring under paragraph {f} of the
standard are required 10 utilize analytical
laboratories thal use this procedure, or in
eyuivalent method. for collecting and
analvzing samples.

Sampling and Analvtical Procedure

1. The sampling medium for air samples
shall be mixed cellulose ester filter
membranes. These shall be designated by the
manufacturer as suitable for asbestos,
tremolite, anthophyllite, and actinolite
counling. See below for rejection of blanks.

2. The preferred collection device shall he
the 25-mm diameter cassette with an open-
fuced 50-mm extension cowl. The 37-mm
cassette may be used if necessary but only if
written justification for the need to use the
37-mm filter cassette accompanies the sumgple
results in the employee's exposure manitoring
record.

3. An air flow rate between 0.5 liter/ min
and 2.5 liters/min shall be selected for the
25/mm cassette. If the 37-mm casselte is
used. an air flow rate between 1 {iter/min
4nd 2.5 liters/min shall be selected.

4. Where possible, a sufficient air volume
for each air sample shall be collected to vieid
helween 100 and 1.300 fibers per square
millimeter on the membrane filter. I a filter
darkens in appearance or if loose dust is seen
on the filter. @ second sample shall be
started.

5. Ship the samples in a rigid container
with sufficient packing material to provent
dislodging the collecied fibers. Packing
malerial that has a high electrostatic charge
on its surface (e.g.. expanded polystyrene)
cannot be ved because such material can
cause loss of fibers 1o the sides of the
cassetle.

6. Calibrate each personal sampling pump
before and after use with a representutive
filter cassette installed between the pump
«nd the calibration devices.

7. Personal samples shall be taken in the
“breathing zone" of the emplovee (ie..
attached to or near the caliar or lupel near
the worker's fuce).

8. Fiber counts shall be made by positive
phise contrast using a microscope with an 8
to 10 X eyepicce and a 40 to 45 X objective
for a total magnification of approximately 400
X and a numerical aperture of 0.65 to 0.75.
The microscope shall also be fitted with a
green or blue filter.

9. The microscope shall be fitted with
Walton-Beckett evepiece graticule catibrated

for a field diameter of 100 micrumeters [+ [
- 2 micruometers).

10. The phase-shift detection limit of the
microscope shall be about 3 degrees
measured using the HSE phase shift test slide
as outlined below.

a. Place the test slide on the microscope
stage and center it under the phase objective.

. Bring the blocks of groaved lines into
focus.

Naote.—~The slide consists of seven sets of
urooved lines {ca. 20 grooves to each block)
in descending order of visibility from sets 1 fo
7. seven being the least visible. The
requirements for asbestos. tremolite.
anthophyliite. and actinolite counting are that
the microscope optics must resolve the
aroooved lines in set 3 completely, although
they may appear somewhat faint, and that
the grooved lines in scts 6 and 7 must be
invisilile. Sets 4 and 5 must be at least
partially visible but may vary slightly in
visibility between microscopes. A microscope
that fails to meet these requirements has
either too low or too high a resolution to be
used for asbestos. tremolite, anthophyllite,
and actinolite counting.

c. If the image deteriorates, clean and
adjust the microscope optics. If the problem
persists, cosull the microscope manufacturer.

11. Each set of samples taken will inelude
10 percent blanks or & minimum of 2 blanks.
The blank results shall be averaged and
subtracted from the analytical results before
reporting. Any samples represented by a
blank having a fiber count in excess of 7
fibers/100 fields shall be rejected.

12. The samples shail be mounted by the
ucelone/triacetin method or a method with
an equivalent index of refraction and similar
clarity.

13. Observe the following counting rules.

a. Count only fibers equal to or longer than
5 micrometers. Measure the length of curved
fibers along the curve.

b. Count all particles as asbestos, tremaolite.
anthophyliite. and actinolite that have a
length-to-width ratio (aspect ratio) of 3:1 or
areater.

c. Fibers lying entirely within the boundary
of the Walton-Beckett graticule field shall
receive a count of 1. Fibers crossing the
boundary once, having one end within the
circle. shall receive the count of one half (%).
Do not count any fiber that crosses the
wraticuie boundary more than once. Reject
and do not count any other fibers even
though they may be visible outside the
graticule area.

d. Count bundles of fibers as one fiber
unless individual fibers can be identified by
ohserving both ends of an individual fiber.

e. Count enough graticule fields to yield 100
fibers. Count & minimum of 20 fields; stop
counting at 100 fields regardless of fiber
count.

14. Blind recounts shall be cenducted st the
rate of 10 percent.

Quality Control Procedures

1. Intraluboratory program. Each laboratory
and/or each company with mare than one
micrnscopist counting slides shall establish a
stutistically designed quality assurance
program involving blind recounts and
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comparisons between microscopists to
manitor the variability of counting by each
nicroscopist and between microscopists. In 8
company with more than one laboratory, the
program shall include all laboratories. and
shall also evaluate the lahoratory-to-
Lihoratory variability.

2. Interlaboratory program. Each laboratory
analyzing asbestos. tremolite, anthophyllite,
and actinolite samples for compliance
determination shall implement an
interlaboratory quality assurance program
that as a minimum includes participalion of
at least two other independent laboratories.
Each laboratory shall participate in round
robin testing at least once every 6 months
with at least all the other laboralories in its
interlaboratory quality assurance group. Each
laboratory shall submit slides typical of its
own workload for use in this program. The
round robin shall be designed and results
analyzed using appropriate statistical
methodology.

3. All individuals performing asbestos.
tremolite. anthophyllite, and actinolite
analysis must have taken the NIQOSH course
for sampling and evaluating airborne
asbestos, tremolite, anthophyllite, and
actinolite dust or an equivalent course.

4. When the use of different microscopes
contributes to differences between counters
and laboratories. the effect of the different
microscope shall be evaluated and the
microscope shall be replaced. as necessary.

5. Current results of these qualitv
assurance programs ghall be posted in each
laboratory to keep the microscopists
informen.

Appendix B to § 1926.58—Detailed Procedure
{or- Asbestos Tremolite. Anthophyliite. and
Actinolite Sampling and Analysis—Non-
Mandatory

This appendix contains a detailéd
procedure for sampling and analysis and
includes those critical elements specified in
Appendix A. Employers are not required to
use this procedure, but they are required to
use Appendix A. The purpose of Appendix B
is to provide a detailed step-by-step sampling
and analysis procedure that conforms to the
elements specified in Appendix A. Since this
procedure may also standardize the analysis
and reduce variability. OSHA encourages
emplryers to use th.s appendix.

Asbestos. Tremolite, Anthophyllite, and
Actinolite Sampling and Analysis Method

Technique: Microscopy. Phase Contrast.

Analyte: Fibers {Manual count).

Sample Preparation: Acetone/triacetin
method.

Calibration: Phase-shift detection limit
about 3 degrees.

Range: 100 to 1300 fibers/mm?* filter area.

Estimated Limit of Deteciion: 7 fibers/mm?
filter area.

Sampler: Filter (0.8-1.2 um mixed cellulose
ester membrane. 25-mm diameter).

Flow Rate: 0.5 I/ min to 2.5 I/min {25-mm
cassette), 1.0 {/min to 2.5 |/min (37-mm
cassette),

Sample Volume: Adjust to obtain 100 to
1300 fibers/mm?2

Shipment: Routine.

Sample Stability: Indefinite.

Blanks: 107 of samples (minimum 2).

Standard Analytical Error: 0.25.

Applicability: The working range is 0.02 {/
cc {1920~L air sampie) to0 1.25 {/cc (#400-L air
sample}. The method gives an index of
airborne asbestos, tremolite. anthophyllite.
and actinolite fibers but may be used for
other materials such as fibrous glass by
inserting suitable parameters into the
counting rules. The method does nat
differentiate between ssbestos, tremolite,
anthophyllite, and actinolite and other fibers.
Asbestos, tremolite, anthophyllite. and
actinolite fibers less than ca. 0.25 um
diameter will not be detected by this method.

Interferences: Any other airborme fiber may
interfere since all particles meeling the
counting crileria are courted. Chain-like
particles may appear fibrous. High levels of
nonfibrous dust particles may obscure fibers
in the field of view and raise the dutection
limii.
Reagents

1. Acetone.
2. Triacetin (glyvcerol triacelate). reagent
grade.

Special Precautions

Acetone is an extremely flammable liquid
and precautions must be taken not to ignite it.
Ileating of acetone must be done in a

ventilated laboratory fume hood using a
flameless. spark-free heat source.

Equipment

1. Collection device: 25-mm cassette with
50-mm extension cowl with cellulose ester
filter, 0.8 to 1.2 mm pore size and backup pad.

Naote.—Analyze representative filters for
fiber background before use and discard the
filter lot if more than 5 fibers /100 fields are
found.

2. Personal sampling pump. greater than or
equal to 0.5 L/min, with flexible connecting
tubing.

3. Microscope. phase contrast, with green
or blue filter. 8 to 16X evepicce. and 40 to 45X
phase objective {total magnification ca 406X);
numerical aperture =0.85 to 0.75.

4. Slides, glass, single-frosted. pre-cleaned.
253X 75 mm.

5. Cover siips, 25> 25 mm. no. 12 unless
otherwise specified by microscope
manufacturer.

6. Knife, #1 surgical steel, curved blade.

7. Tweezers.

8. Flask. Guth-type. insulated neck. 250 to
500 mL (with single-holed rubber stopper and
elbow-jointed glass tubing, 16 to 22 cm long).

9. Hotplate, spark-frec, stirring tvpe:
heating mantie; or infrared lamp and
magnetic stirrer.

10. Syringe. hypodermic. with 22-gauge
needle.

11. Graticule, Walton-Beckett type with 100
um diameter circular field at the specimen
plane (area =0.00785 mm?, {Type C-22).

Note.—The graticule is custom-made for
cach microscope.

12. HSE/NPL phase contrast test slide.
Mark I

13. Telescope. ocular phase-ring centering.

14. Stage micrometer (0.01 mm divisions).
Sampling

1. Calibrate each personal sampling pump
with a representative sampler in line.

2. Fasten the sampler to the worker's lapel
as close as possible 10 the worker’'s mouth,
Remove the top cover from the end of the
cowl extension {open {uce) and orient face
down. Wrap the joint between the extender
and the monitor's bady with shrink tupe to
prevent air leaks.

3. Submit at least two blanks {or 100 of the
total samples. whichever is greaten) for wich
set of samples, Remove the caps from the
field blank cassettes and store the caps and
cassettes in a clean area {bag or hoxj during
the sampling period. Replace the caps in the
cassettes when sampling is completed.

4. Sample 8t 0.5 L/min or greater. Do not
exceed 1 mg total dust louding on the filter.
Adjust sampling flow rate, Q {1./min}. and
time to produce a fiker denswty, E {fibers/
mm?), of 100 to 1300 fibers/m? {1.685 - 10 tu
5x10% fibers per 25-mm filter with e¢ffective
collection area (A, =385 mm?)] for eptimum
counting precision (see step 21 below ).
Calculate the minimum sampling time.
oimiouen (Min} at the action level {ore-half of
the current standard), L (f/cc) of the fibrous
acrosol being sampled:

TACKE)

" Qe

5. Remove the field monitor at the end of
sampling. replace the plastic top cover and
small end caps. and store the monitor.

6. Ship the samples in a rigid container
with sufficient packing material to prevent
jostling or damage. NOTE: Do not use
polystyrene foam in the shipping container
because of electrostatic forces which may
rause fiber loss from the sampler filter.

Sample Preparation

Note.—The object is to produce samples
with a smooth (non-grainy) background in a
medium with a refractive index equal to or
less than 1.48. The method below collapses
the filter for easier focusing and produces
permanent mounis which are useful for
quality control and interlaboratory
comparison. Other mounting technigues
meeting the above crileria may also be used,
¢.g.. the nunpermanent field mounting
technigue used in P & CAM 239.

7. Ensure that the gluss slides and cover
slips are {ree of dust and fibers.

8. Place 40 to 60 m! of acetone into a Guth-
type flask. Stopper the flask with a single-
hole rubber stopper through which a glass
tube extends 5 to 8 cm into the flask. The
portion of the glass tube that exits the top of
the stopper {8 to 10 cm] is bent downward in
an elbow that makes an angle of 20 to 30
degrees with the horizontal.

9. Place the flask in a stirring hotplate or
wrap in a heating mantle. Heat the acetone
gradually to its boiling temperature (ca. 58°C}.

Caution.—The acetone vapor must be
generated in a ventilated fume hood away
from all open flames and spark sources.
Alternate heating methods can be used.
providing no open flame or sparks are
present.
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10. Mount either the whole sumple filler or
“ wedge cut from the sample Tilier on & clean
gluss slide.

4. Cut wedges of ca. 25 percent of the filter
area with a curved-blade steel surgical knife
using & rocking mohon to prevent tearing

b Place the filter or wedge. dusl slide up.
on the slide. Static electricity wilt usaully
keep the filter on the slide until it is cleared

. Hold the glass slide supporting the filier
approximalely 1to 2 cm from the glass tube
port where the acetone vapor is escaping
from the heated flusk. The accetone vapor
stream should cause a condensation spot an
the glass slide ca. 2 to 3 cm in diameter. Move
the glass slide gently in the vapor stream. The
filter should clear in 2 to 5 sec. If the filter
cucls, distorts. of is otherwise rendered
unusable. the vapor stream is probably not
strang enough. Periodically wipe the outlet
port with tissue to prevent liguid acetone
dripping onto the filter.

d. Using the hypodermic syringe with a 22-
gauge needle, place 1to 2 drops of triacetin
on the filter. Gently lower a clean 25-mm
square cover slip down onlo the filter at
slight angle to reduce the possibilily of
forming bubbles. If too many bubbles form or
the amount of triacetin in unsufficient. the
cover slip may become detached within & few
hours.

e. Clue the edges of the cover slip to the
glass slide using a tacquer or nail polish.

Note.—If clearing is slow, the slide
preparation mav be heated on a hotplite
{surface temperature 50°C} for 15 min 1o
hasten clearing. Counting may procecd
immediately after clearing and mounting are
completed.

Catibration and Quality Control

11. Calibration of the Walton-Beckett
gralicule. The diameter, d, (mnd. of the
circular counting area and the disc diameter
must be specified when ordering the
gralicule.

a. lonsert any available graticule into the
eyvepiece and focus so that the graticuie hoes
are sharp and clear.

b.. Set the appropriate interpupilliry
distance and., if applicable. reset the
binocular head adjustment so that the
awagniflication remains constant.

¢ Install the 40 to 45 X phase objective.

d. Pluce a stage micrometer on the
microscope object stage and focus the
microscope on the graduated lines.

e. Measure the magnified grid length. (.,
(um), using the stage micrometer. '

f. Remove the graticule from the
microscope and measure its actual grid
length. L, (mm). This can best be
accomplished by using a stage fitted with
v erniers.

g. Calculate the circle diameter, d, (mm).
fur the Walton-Beckett graticule:

Example: If L, =108 um. L, = 2.93 mm and
D =100 um, then d.=2.7t mm.

h. Check the field diameter, D(acceptable
riunge 100 mm=2 mmj} with a stage
micrometer upon receip! of the graticule from
the manufacturer. Determine field area (mm?.

12. Microscope adjustments. Follow the
manufacturer’s instructions and also the
follawing:

a. Adjust the light source for even
illumination across the field of view at the
condenser iris.

Note.—Kohler illumination is preferred.
where available.

b. Focus oa the particulate material to be
examined.

c. Muke sure that the field iris is in focus.
centered on the sample. and open only
enough to fully illuminate the field of view.

d. Use the telescope ocular supplied by the
manufacturer to ensure that the phase rings
{annular diuphragm and phase-shifting
elements) are concentric.

13. Check the phase-shift detection limit of
the microscope periodically.

4. Remove the HSE/NPL phase-contrast
test slide from its shipping container and
center it under the phase objective.

L. Bring the Llocks of grooved lines into
focus.

Note.—The slide consists of seven sets of
grooves {ca. 20 grooves to each block]} in
descending order of visibility from sets 1to 7.
The requirements for counting are that the
microscope optics must resolve the grooved
lines in set 3 completely, although they may
appedar somewhat faint. and that the grooved
lines n sets 6 to 7 must be invisible. Sets 4
and 5 must be at least partially visible but
may vary slightly in visibility belween
microscopes. A microscope which fails to
meet these requirements has either too low or
100 high a resolution to be used for asbestos.
tremaolite. anthophyllite, and actinolite
counting.

¢ If the image quality deteriorates. clean
the microscope optics and. if the problem
persists, consult the microscope
manufacturer.

14. Quality control of fiber counts.

a. Prepare and count field blanks along
with the field samples. Report the counis on
euch blank. Calculate the mean of the field
blank counts and subtract this value from
each sample count befure reporting the
resulls.

Note 1.—The identity of the blank filters
should be unknown to the counter until all
counts hiave been completed.

Note 2.—If a ficld blank yields fiber counts
greater than 7 fibers/100 fields, report
possible contamination of the samples.

b. Perform blind recounts by the same
counter on 10 percent of filters counted
{slides relubeted hy a person other than the
counter).

15. Use the following test to determine
whether 4 pair of counts on the same filter
should be rejected because of possible bias.
This statistic estimates the counting
repeatahility at the 85% confidence level.

Discard the sample if the difference between
the two counts exceeds 2.77 (F)s,, where

F = average of the two fiber counts and

S, = relative stundard deviation, which should
be derived by each laboratory based on
historical in-house data.

Note.—If a pair of counts is rejected as ¢
result of this test, recount the remaining
samples in the set and test the new counts
against the first counts. Discard all rejected
paired counts.

16. Enroll each new counter in a training
course that compares performance of
counters on & variety of samples using this
procedure.

Note.—To ensure good reproducibility, all
laboratories engaged in asbestos, tremolite.
anthophylhite. and actinolite counting are
required to participate in the Proficiency
Analytical Testing (PAT) Program and should
routinely participate with other asbestos,
tremolite. anthophyllite, and actinolite fiber
counting laboratories in the exchange of field
samples to compure performance of counters.

Measurement

17. Place the stide on the mechanical stage
of the calibrated microscope with the center
of the filter under the objective lens. Focus
the microscope on the plane of the filter.

18. Regularly check phase-ring alignment
and Kohler illumination.

19. The following are the counting rules:

a. Count only fibers longer than 5 um.
Measure the length of curved fibers along the
curve.

b. Count only fibers with a length-to-width
rutio equal to or greater than 3:1.

c. For fibers that cross the boundary of the
graticule field. do the following:

1. Count any fiber longer than 5 um that
lies entirely within the graticule area.

2. Count as Y: fiber any fiber with onlv one
end lving within the graticule area.

3. Do not count any fiber that crosses the
graticule boundary more than once.

4. Reject and do not count all other fibers.

d. Count bundles of fibers as one fiber
unless individual fibers can be identified by
ohserving both ends of a fiber.

e. Count enough graticule fields to vield 100
fibers. Count a minimum of 20 fields. Stop al
100 fields regardless of fiber count.

20. Start counting from one end of the filter
and progress along a radial line to the other
end. shift either up or down on the filter, and
conlinue in the reverse direction. Select fields
randomly by looking away from the eyepiece
bricfly while advancing the mechanical stage
When an agglomerate covers ca. Y or more
of the field of view. reject the field and select
another. Do not report rejected fields in the
number of total fields counted.

Note.—When counting a field, continuously
scan a range of focal planes by moving the
fine focus knob to detect very fine fibers
which have become embedded in the filter.
The smaull-dismeter fibers will be very faint
but are an impostant contribution to the total
counlt.
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Calculations

21. Calculate and report fiber density on
the filter, E (fibers/mm?; by dividing the total
fiber count, F: minus the mean ficld blank
count, B, by the number of fields. n; and the
field area, A, (0.00785mm? for 8 properly
calibrated Walton-Becketi graticule):

F-B
E = fibers/inm?

T (n)(AY

22. Calculate the concentration, C {f/cc), of
fibers in the air volume sumpled, V {1}, using
the effective collection area of the filter. A,
(385 mm?*for a 25-mm filter):

E)(Ac
c =( )AC)
V{101

Note.—Periodically check and adjust the
value of A, if necessary.

Appendix C to §1926.58—~Qualitative and
Quantitative Fit Testing Procedures—
Mandatory

Qualitative Fit Test Protocols
l. Isoamyl Acetate Protocol

A. Odor threshoid screening.

1. Three 1-liter glass jars with metal lids
(e.g. Mason or Bell jars) are required.

2. Odor-free water {e.g. distilled or spring
water) at approximately 25 *C shall be used
for the solutions.

3. The iscamyl acetate (LAA) {also known
as isopentyl acetale) stock solution is
prepared by adding 1 cc of pure JAA to 800 cc
of odor free water in a 1-liter jar and shaking
for 30 seconds. This solution shall be
prepared new at least weekly.

4. The screening test shall be conducted in
a room separate from the room used for
actual fit testing. The two rooms shall be well
ventilated but shall not be connected to the
same recirculaling ventilation system.

5. The odor test solution is prepared i i a
second jar by placing 0.4 cc of the stock
solution into 500 cc of odor free water using a
clean dropper or pipette. Shake for 30
seconds and allow to stand for two to three
minutes so that the JAA concentration abave
the liquid may reach equilibrium. This
solution may be used for only one day.

6. A test blank is prepared in a third jar by
adding 500 cc of odor free water.

7. The odor test and test blank jars shall be
labelled 1 and 2 for jar identification. If the
labels are put on the lids they can be
periodically peeled, dried off and switched to
maintain the integrity of the test.

8. The following instructions shall be typed
on a card and placed on the table in front of
the two test jars {i.e. 1 and 2}: “The purpose
of this test is to determine if you can smell
banana oil at a low concentration. The two
bottles in front of vou contiin water. One of

these bottles also containg a small amount of
banana oil. Be sure the covers are on tight,
then shake each bottle for two seconds.
Unscrew the lid of each bottle. one at & time.
and sniff at the mouth of the bottle. Indicate
to the test conductor which bottle contains
banana oil.”

9. The mixtures used in the IAA odor
detection test shall be prepared in an arca
separate from where the test is performed. in
order to prevent olfactory fatigue in the
subject.

10. If the test subject is unable to correctly
identify the jar containing the odor test
solution, the IAA qualitative fit test may not
he used.

11. If the test subject correctly identifies the
jar containing the odor test solution. the test
subject may proceed to respirator selection
and fit testing.

B. Respirator Selection.

1. The test subject shall be silowed to pick
the most comfortable respirator from a
selection including respirators of various
sizes from different manufacturers. The
sclection shall include at least five sizes of
elastomeric half facepieces. from at least two
manufacturers.

2. The selection process shall be conducted
in a room separate from the fit-test chamber
to prevent odor fatigue. Prior to the selection
process. the test subject shall be shown how
to put on a respirator. how it should be
positioned on the face, how to set strap
tension and how fo determine a
“comfortable™ respitator. A mirror shall be
available to assist the subject in evaluating
the fit and positioning of the respirator. This
instruction may not conslitute the subject's
formal training on respirator use. as it is only
& review,

3. The test subject should understand that
the employee is being asked to select the
respirator which provides the most
comfortable fit. Each respirator represents 4
different size and shape and. if fit properly
and used properly will provide adequate
protection.

4. The test subject holds each facepiece up
to the face and eliminates those which
obviously do not giveé a comfortable fit.
Normally. selection will begin with a half-
mask and if a goad fit cannot be found. the
subject will be asked to test the full facepiece
respirators. (A small percentage of users will
ot be able to wear any half-mask.)

5. The more comforiable facepieces are
noted; the most comfortable mask is danned
and worn at least five minutes to assess
comfort. All donning and adjustinents of the
facepiece shall be performed Ly the 1est
subject without assistance from the test
conductor or other person. Assistance in
assessing comfort can be given by discussing
the paints in =6 below. If the test subject is
not familiar with using a particular respirator,
the test subject shall be directed 1o don the
mask several times and to adjust the straps
cach time to become adept at setting proper
tension on the straps

6. Assessment of comfort shall include
reviewing the following points with the test
subject and allvwing the test subject
adequate time to defermine the comfort of the
respirator:

« Positioning of mask on nose.

Rnom for eye protection.
Ruom to talk.
Pusitioning mask on face and cheeks.

7. The following criteria shall be nsed to
help determine the adequacy of the respirator
fit: :

* Chin properly placed.

® Strup lension.

* it across nose bridge.

* Distunce from nose to chin.

* Tendeney to slip.

* Self-observation in mirror.

8. The 1est subject shall conduct the
conventional negative and positive-pressure
fit checks befure conducting the negative- ar
positive-pressure test the subject shall be tald
to “seat” the mask by rapidly moving the
head from side-to-side and up and down.
while tauking a few deep breaths.

9. The test subject is now ready for it
lesting.

10. After passing the fit test. the test
subject shall be questioned again regarding
the comfurt of the respirator. If it has become
uncomfartable. another model of respirator
shall be tried.

11. The employee shall be given the
opportunity to select a different facepiece
and be retested if the chosen facepicce
Lecomes increasingly uncomfortable at any
lime,

C. Fil test.

1. The fit test chamber shall be similar to a
clear 55 gal drum liner suspended inverted
over a 2 foot diameter frame, so that the top
of the chamber is about 6 inches above the
test subject’s head. The inside top center of
1he chamber shall have a small hook
altached.

2. Each respirator used for the fitting and
fit testing shall be equipped with organic
vapor cartridges or offer protection against
organic vapors. The cartridges or masks shall
be changed at least weekly.

3. After selecting, donning. and properly
adjusting a respirator, the test subject shall
wear it to the fit testing room. This room shall
he separate from the room used for odor
threshold screening and respirator selection.
and shall be well ventilated. as by an exhaust
fan or lab hood. to prevent general ronm
contamination.

1. A copy of the following test exercises
and rainbow passage shall be taped to the
inside of the test chamber:

Test Excercises

i. Breathe normally.

ii. Breathe deeply. Be certain breaths are
tleep and revular.

iti. Turn head all the way from one side to
the ather. Inhale un each side. Be certain
movement is complete. Do not bump the
respirator against the shoulders.

iv. Nod head up-and-down. Inhale when
head is in the full up positior {looking toward
ceiling). Be certain motions are complefe and
made about every second. Do not hump the
respirator on the chest.

v. Talking. Talk aloud and slowly for
several minutes. The following paragraph is
called the Rainbow Passage. Reading it will
result in a wide range of facial movements.
and thus be useful te satisfy this requirement
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Alternative passages which serve the same
purpose may also be used.

vi. Jogging in place.

vii. Breathe normally.

Rainbow Passage

When the sunlight strikes raindrops in the
air. they act like a prism and form a rainbow.
The ruinbow is a division of white light into
many beautiful colors. These take the shape
of a long round arch, with its path high
above, und its two ends apparently beyond
the horizon. There is. according to legend. a
boiling pot of gold at one end. People look.
but no one ever finds it. When a man looks
for something beyond reach. his friends say
ke is looking for the pot of gold at the end of
the rainbow.

S. Each test subject shall wear the
respirator for at least 10 minutes before
starting the fit test.

6. Upon entering the test chamber, the test
subject shall be given a 6 inch by 5 inch piece
of paper towel or other porous absorbent
single ply material, folded in half and wetted
with three-quarters of one cc of pure IAA.
The test subject shall hang the wet towel on
the hoaok at the top of the chamber.

7. Allow two minutes for the LAA test
concentration to be reached before starting
the fit-test exercises. This would be an
appropriate time to talk with the test subject,
to explain the fit test, the importance of
cocperation. the purpose fc: the head
exercises. or to demonstrate some of the
exercises.

8. Each exercise described in #4 gbove
shall be performed for at least one minute.

9. If at any time during the test, the subject
dztects the banana-like odor of IAA. the test
has failed. The subject shall quickly exit from
the test chamber and leave the test area to
avoid offactory fatigue. -

10. If the test is failed. the subject shall
return to the selection room and remove the
respirator. repeat the odor sensitivi}y test,
select and put on another respirator. return lo
the test chamber, and again begin the
procedure described in the c{4) through ¢(8)
above. The process continues until a
respirator that fits well has been found.
Shouid the odor sensitivity test be failed, the
subject shall wait about 5 minutes before
retesting. Odor sensitivity will usually have
returned by this time.

11. If a person cannot pass the fit test
described above wearing a half-mask
respirator from the available selection. full
facepiece models must be used.

12. When a respirator is found that passes
the test. the subject breaks the faceseal and
tekes a breath before exiting the chamber.
This is to assure that the reason the test
subject is not smelling the 1AA is the good fil
of the respirator facepiece seal and not
olfactory fatigue.

13. When the test subject leaves the
chamber. the subject shall remove the
saturated towel and return it to the person
conducting the test. To keep the area from
becoming contaminated. the used towels
shall be kept in a self-sealing bag so there is
no significant IAA concentration buildup in
the test chamber during subsequent tests.

14. At least two facepieces shall be
selected for the IAA test protocol. The test

subject shall be given the opportunity to wear
them for one week to choose the one which is
more comfortable to wear.

15. Persons who have successfully passed
this fit test with a half-mask respirator may
be assigned the use of the test respirator in
atmospheres with up to 10 times the PEL of
airborne asbesios. In atmospheres greater
than 10 times. and less than 100 times the PEL
(up to 100 ppm}, the subject must pass the
1A A test using a full face negative pressure
respirator. (The concentration of the JAA
inside the test chamber must be increased by
ten times for QLFT of the full facepicce.)

16. The test shall not be conducted if there
is any hair growth between the skin and the
facepiece sealing surface.

17. If hair growth or apparel inlerfere with
a satisfactory fit. then they shall be altered or
removed so as to eliminate interference and
allow a satisfactory fit. If a satisfactory fit is
still not attained. the test subject must use a
positive-pressure respirator such as powered
air-purifying respirators, supplied air
respirator, or self-contained breathing
apparstus.

18. If a test subject exhibits difficulty in
breathing during the tests. she or he shall be
referred to a physician trained in respirator
diseases or pulmonary medicine to determine
whether the test subject can wear a
respirator while performing her or his duties.

19. Qualitative fit testing shall be repeated
at least every six months.

20. In addition. because the sealing of the
respirator may be affected. qualitative fil
testing shall be repeated immediately when
the test subject has a:

(1) Weight change of 20 pounds or more,

(2) Significant facial scarring in the area of
the facepiece seal,

(3) Significant dental changes; i.e.; multiple
extractions without prothesis, or acquiring
dentures,

{4) Reconstructive or cosmetic surgery, ar

(5) Any other condition that may interfere
with facepiece sealing.

D. Recordkeeping.

A summary of all test results shall be
maintained in each office for 3 years. The
summary shall include:

(1) Name of test subject.

(2) Date of testing.

(3) Name of the test conductor.

(4) Respirators selected {indicate
manufacturer, model, size and approval
number).

(5) Testing agent.

1. Saccharin Solution Aeroso!l Protocol

A. Respirator Selection.

Respirators shall be selected as described
in section IB (respirator selection) above,
except that each respirator shall be equipped
with a particulate filter.

B. Taste Threshold Screening.

1. An enclosure about head and shoulders
shall be used for threshold screening (to
determine if the individual can taste
saccharin) and for fit testing. The enclosure
shall be approximately 12 inches in diameter
by 14 inches tall with at least the front clear
to allow free movemen! of the head when &
respirator is worn.

2. The test enclosure shall have a three-
quarter inch hole in front of the test subject’s

nose and mouth area 10 accommodate the
nebulizer nozzle.

3. The entire screening and testing
procedure shall be explained to the test
subject prior to conducting the screening test.

4. During the threshaold screening test. the
test subject shalt don the test enclosure and
breathe with open mouth with tongue
extended.

5. Using a DeVilbiss Model 40 Inhalation
Medication Nebulizer or equivalent. the 1est
conductor shall spray the threshold check
solution into the enclosure. This nebulizer
shall be clearly marked to distinguish it from
the fil test solution nebulizer.

6. The threshold check solution consis!s af
0.83 grams of sodium saccharin. USP in
waler. It can be prepared by putting 1 cc of
the test solution {see C 7 below) in 100 cc of
water

7. To produce the aerosol. the nebulizer
bulb is firmly squeezed so that it collapses
completely. then is released and allowed to
fully expand.

8. Ten squeezes of the nebulizer bulb are
repeated rapidly and then the test subject s
asked whether the saccharin can be tasted.

9. If the first response is negative, ten more
squeezes of the nebulizer bulb are repeated
rapidly and the tes! subject is again asked
whether the saccharin can be tasted.

10. If the second response is negative ten
more squeezes are repealed rapidly and the
test subject is again asked whether the
saccharin can be tasted.

11. The test conductor will take note of the
number of squeezes required to elicit a taste
response.

12 1f the saccharin is not tasted after 30
squeezes {Step 10), the saccharin fit test
cannot be performed on the test subject.

13. If a taste response is elicited, the test
subject shall be asked to take note of the
taste for reference in the fit test.

14. Correct use of the nebulizer means that
approximately 1 cc of liquid is used at a time
in the nebulizer body.

15. The nebulizer shall be thoroughly rinsed
in waler, shaken dry. and refilled at least
every four hours.

C. Fit test.

1. The tes! subject shall don and adjust the
respirator without the assistance from any
person.

2. The fit test uses the same enclosure
described in 1B above.

3. Each test subject shall wear the
respirator for at least 10 minutes before
sturting the fit test.

4. The test subject shall don the enclosure
while wearing the respirator selected in
section 1B above. This respirator shall be
properly adjusted and equipped with a
particulate filter.

5. The test subject may not eat. drink
(excep!t plain water). or chew gum for 15
minutes before the test.

6. A second DeVilbiss Model 40 Inhalation
Medication Nebulizer is used to spray the fit
test solution into the enclosure. This
nebulizer shall be clearly marked to
distinguish it from the screening test solution
nebulizer.
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7. The fit test solution is prepared by
adding 83 grams of sodium sacch:
cc of warm water.

8. As before, the test subject shall heeathe
with mouth open and tongue extended.

9. The nebulizer is inserted into the hole in
the front of the enclosure and the fit st
solution is sprayed into the emclosure using
the same technique as for the taste threshohd
screening and the same number of sgueezes
required to elicit a taste response in the
screening. {See BY through B10 above))

10. After generation of the acrosol tead the
following instructions to the test subject. The
test subject shall perform the exercises tor
one minute each.

i. Breathe normally.

il. Breathe deeply. Be certuin breaths are
deep and regular.

iii. Turn head all the way from onea side to
the other. Be certain movement is complete.
Inhale on each side. Do not bump the
respirator against the shoulders,

iv. Nod head up-and-down. Be certain
mations are complete. Inhale when bead is in
the full up position (when looking toward the
ceiling). Do not bump the respirator on the
chest.

v. Talking. Talk aloud and slowly for
several minutes. The following paragraph is
called the Rainbow Passage. Reading it will
result in 8 wide range of facial movements,
and thus be useful to satisfy this requirement.
Alternative passages which serve the same
purpose may also be used.

vi. Jogging in place.

vii. Breathe normally.

Ruinbow Passage

When the sunlight strikes raindrops in the
air, they act like a prism and form a rainbow.
‘The rainbow is a division of whitelight into
many beautiful colors. These take the shape
of a long round arch, with its path high
above. and its two ends apparem&y beyond
the horizon. There is, according ta legend, a
boiling pot of gold at one end. People look,
but no one ever finds it. When a man looks
for something beyond his reach. his friends
say he is looking for the pot of gold at the end
of the rainbaw.

11. At the beginning of each exercise. the
acroso] concentration shall be replenished
using one-half the number of squeezes as
initially described in C9.

12, The test subject shall indicate to the
test conductor if at any time during the fit test
the taste of saccharin is detectled.

13. If the saccharin is detected the fitis
deemed unsatisfactory and a differemt
tespirator shall be tried.

14. At least two facepieces shall be
selected by the IAA test protocol. The test
subject shall be given the opportunity to wear
them for one week to choose the one which is
more comfortable to wear.

15. Successful completion of the test
protocol shall allow the use of the half mask
tested respirator in contaminated
atmospheres up to 10 times the PEL of
asbestos. In other words this protocol may be
used to assign protection factors no higher
than ten.

16. The test ghall not be conducted if there
i3 any hair growth between the skin and the
ficepiece gealing surface.

174 hair growth or apparel interfere with
u satisfaciory fit, then they shall be altered or
removed so as {o eliminate interference and
alow a satisfactory fit. If a satisfactory fit is
stil not attained. the test subject must use &
positive-pressure respirator such as powered
air-purifying respirators, supplied air
respirator, or seif-contained breathing
apparatig.

18. lf 4 test subject exhibits dilficulty in
breathing during the tests, she or he shall be
referred to o physician trained in respirator
diseases or pulmonary medicine to determine
whuither the test subject can wear a
respirator while performing her or his duties.

19. Qualitative fit testing shall be repeated
at least every six months,

20. In addition. because the sealing of the
respirator may be affected. qualitative fit
testing shali be repeated immediately when
the test subject has a2

{1} Weight change of 20 pounds or more,

(2) Significant fucial scarring in the arca of
the facepicce seil,

(3] Significant dental changes: ie.; multiple
extractions without prothesis. or scquiring
dentures,

(4) Reconstructive or cosmetic surgery, or

{3) Any other condition that may interfere
with facepiece sealing.

D. Recordkeeping.

A summary of all test results shall be
maintained in each office for 3 years. The
summary shall include:

(1} Name of test subject.

{2} Date of testing.

{3} Name of test conductor.

(1) Respirators seleécted {indicate
manufacturer. model, size and approval
number).

{5) Testing agent.

HL trritant Fume Protocol

A. Respirator selection.

Respirators shall be selected as described
in section 1B above, except that each

respirator shall be equipped with a
combinativn of high-efficiency and acid-gay
cartridyes.

B. Fit test.

1. The test subject shall he allowed to smell
a weak concenlration of the irritant smoke to
familiarize the subject with the characteristic
odor.

2. The test subject shall properly don the
respirator selected as above, and wear it for
at least 10 minutes before starting the fit test.

3. The test conductor shall review this
protocol with the test subject before testing,

4. The test subject shall perform the
conventional positive pressure and negative
pressure fit checks (see ANST Z88 2 1980).
Failure of cither check shall be cause to
select an alternate respirator.

5. Break both ends of a ventilation smoke
tibe containing stannic oxychloride. such ag
the MSA part #3645, or equivalent. Attach a
short length of tubing to one end of the smoke
tude. Attach the other end of the smoke tube
to a low pressure air pump set to deliver 200
milliliters per minute.

6. Advise the test subject that the smoke
can be irritating to the eves and instruct the
subject to keep the eyes closed while the test
is performed.

7. The test conductor shall direct the
stream of ieritant smoke fram the tuba

towards the fuceseal arca of the test subject.
The person conducting the test shall begin
with the tube at least 12 inches from the
facepicce and gradually move to within one
inch, moving around the whole perimoter of
the musk.

8. The test subject shall be instructed to do
the following exercises while the respirator is
being challenged by the smoke. Each gxernise
shall be performed for one minute.

t. Breathe normally.

ii. Breathe deeply. Be certain breaths are
deep and regular.

iti. Turm head gll the way from one side to
the other. Be certain movement is complete.
Inhale on each side. Do not bump the
respirator against the shoulders.

tv. Nod head up-and-down. Be certain
motions are complete and made every
second. Inhale when head is in the full up
position {looking toward ceiling}. Do not
bump the respirator egainst the chest.

v. Talking. Talk aloud and slowly for
several minutes: The following paragraph is
called the Rainbow Pessage. Reading it will
result in a wide range of facial movements,
and thus be useful to satisfy this requirement.
Alternative passages which serve the same
purpose may also be used.

Rainbow Passage

When the sunlight strikes raindrops in the
air, they act like a prism and form a rainbow.
The rainbow is a division of white light into
many beautiful colors. These take the shape
of a long round arch, with its path high
above. and its twa end apparently beyond
the horizon. There is, according to legend, a
bailing pot of gold at one end. People lovk,
but no one ever finds it. When a man looks
for something beyond his reach, his friends
say he is looking for the pot of gold at the end
,f the rainbow.

vi. Jogaing in Place.

vii. Breathe normally.

9. The tost subject shall indicate to the test
conductor if the irritant smoke is detected. If
smuke is detected. the test conductor shall
stop the test. In this case, the tested
respirator is rejected and another respirator
shall be selected.

10. Each test subject passing the smoke test
{i.e.. without detecting the smoke) shal. be
given a sensitivity check of amoke from the
same tube to determine if the test subject
reacts to the smoke. Failure to evoke a
response shall void the fit test.

11. Steps B4, Ba. B10 of this fit test protocol
shall be performed in a location with exhaust
ventilation sufficient to prevent general
contamination of the testing area by the test
agents.

12. At least two facepieces shall be
selected by the IAA test protocol. The test
subject shall be given the opportunity to wear
them for one week 1o choose the one which is
maore comfortable to wear.

13. Respirators successfully tested by the
protocol may Le used in contaminated
atmospheres up to ten times the PEL of
ashestos.

14. The test shall not be conducted if there
is any hair growth between the skin and the
facepiece sealing surface.
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15 If bair growth or apparel interfcre with
a satisfactory fit, then they shall be aliered or
removed 80 as to eliminate interference and
allow a gatisfactory fit. If & satisfactory fitis
still not attained, the test subject must use a
positive-pressure respirator such as powered
air-purifying respiratars, supplied air
respirator, or self-contained breathing
apparatus.

16. If a test subject exhibits difficulty in
breathing during the tests. she or he shall be
referred to a physician trained in respirator
diseases or pulmonary medicine to determine
whether the test subject can wear a
respirator while performing her or his duties.

17. Qualitative fit testing shall be repeated
al least every six months.

18. In addition, because the sealing of the
respirator may be affected. qualitat:ve fit
testing shall be repeated immediately when
the test subject has a:

(1) Weight change of 20 pounds or more.

(2} Significant facial scarring in the area of
the facepiece seal.

(3] Significant dental changes: i.e.. multiple
extractions sithout prothesis, or acquiring
dentures.

{4) Reconstructive or cosmetic surgery, or

{5) Any other condition that may interfere
with facepiece sealing.

C. Recordkeeping.

A summary of .:ll test results shall be
maintained in each office for 3 years. The
summary shall include:

(1) Name of test subject.

(2) Date of testing.

{3) Name af test conducior.

{4) Respirators selected {indicate
manufacturer, model. size and approval
number).

(5) Testing agent.

Quantitative Fit Test Procedures -

1. General.

a. The method applies to the negative-
pressure nonpowered air-purifying 4
respirators only. -

b. The employer shall assign one individual
who shall agsume the full responsibility for
implementing the respirator quantitative fit
test program.

2, Definition.

a. “Quantitative Fit Test" means the
measurement of the effectiveness of a -
respirator seal in excluding the ambient
atmosphere. The test is performed by
dividing the measured concentration of
challenge agent in a test chamber by the
measured concentration of the challenge
agent inside the respirator facepiece when
the normal air purifying element has been
replaced by an essentially perfect purifying
element.

b. “Challenge Agent” means the air
contaminant introduced into & test chamber
so that its concentration inside and outside
the respirator may be compared.

c. “Test Subject” means the person wearing
the respirator for quantitative fii testing.

d. “Normal Standing Position” means
standing erect and straight with arms down
along the sides and looking straight ahead.

e. “Fit Factor” means the ratio of challenge
agent concentration outside with respect to
the inside of a respirator inlet cavering
{facepiece or enclosure).

3. Apparatus.

4. Instrumentation. Corn oil. sedium
chloride or other appropriate aerosol
generation. dilution. and measurement
systems shall be used for quantitative fit test.

b. Test chamber. The test chamber shall be
large enough 1o permit all test subjects to
frecly perform all required exercises withoult
distributing the challenge agent concentration
or the measurement appursatus. The test
chumber shall be equipped and constructed
so that the challenge agent is effectively
isolated from the ambient air yet uniform in
concentration throughout the chamber.

c. When testing air-puriying respirators,
the normal filter or cartridge element shall be
replaced with a high-efficiency particular
filter supplied by the same manufacturer.

d. The sampling instrument shall be
selected so that a strip chart record may be
made of the test showing the rise and full of
challenge agent concentration with each
inspiration and expiration at {it factors of at
leust 2.000.

e. The combination of substitute air-
purifyving elements (if any), challenge agent,
and challenge agent concentration in the test
chamber shall be such that the test subject is
not exposed in excess of PEL to the challenge
agent at any time during the testing process.

f. The sampling port on the test specimen
respirator shall be placed and constructed so
that there is no detectable leak around the
port. a free air flow is allowed into the
sampling line at all times and so there is no
interference with the fit or performance of the
respirator.

g- The test chamber and test set-up shall
permit the person administering the test to
observe one test subject inside the chamber
during the test.

h. The equipment generating the challenge
atmosphere shall maintain the concentration
of challenge agent constant within a 10
percent variation for the duration of the test.

i. The time lag {interval between an event
and its being recorded on the strip chart) of
the instrumentation may not exceed 2
seconds.

j. The tubing for the test chamber
atmosphere and for the respirator sampling
port shall be the same diameter. length and
material. It shall be kept as short as possible.
The smallest diameter tubing recommended
by the manufacturer shall be used.

k. The exhaust flow from the test chamber
shall pass through a high-efficiency filter
before release to the room.

1. When sodium chloride aeroso! is used,
the relative humidity inside the test chamber
shall not exceed 50 percent.

4. Procedural Reguirements

a. The fitting of half-mask respirators
should be started with these having multiple
sizes and a variety of interchangeable
cartridges and canisters such as the MSA
Comfo II-M, Norton M. Survivair M, A-O M,
or Scott-M. Use either of the tests outlined
below to assure that the facepiece is properly
adjusted.

(1) Positive pressure test. With the exhaust
port(s) blocked, the negalive pressure of
slight inhalation should remain constant for
several seconds.

(2) Negative pressure test. With the intake
port(s] blocked. the negative pressure slight

inhalation should remain constant for several
seconds.

b. After a facepiece ts adjusted. the test
subject shall wear the facepiece for at leust 5
minutes before conducting & qualitative test by
using either of the methods described below
and using the exercise regime deseribed in
S.a.b.c.d ande.

(1) Isoamy ! acetate test. When using
arganic vapor cartridges, the test subject who
can smell the odor should be unable to detect
the odor of isoamyl acetate squirted into the
air ncar the most vulnerable portions of the
facepicce seal. In a location which is
separated from the test area. the test subject
shall be instructed 1o close her/his eyes
during the test period. A combination
cartridge or canister with organic vapor and
high-efficiency filters shall be used when
available for the particular mask being
tested. The test subject shall be given an
opportunity to smell the odor of isoamyl
acetale before the test is conducted.

(2) Irritant fume test. When using high-
efficiency filters, the test subject should be
unable to detect the odor of irritant fume
{stannic chioride or titanium tetrachloride
ventilation smoke tubes) squirted into the sir
near the most vulnerable portions of the
facepiece seal. The test subject shall be
instructed to close her/his eyes during the
test period.

c. The test subject may enter the
quantitative testing chamber only if she or he
has obtained a satisfactory fit as stated in
4.b. of this Appendix.

d. Before the subject enters the test
chamber, a reasonably stable challenge agent
concentration shall be measured in the test
chamber. .

e. Immediately after the subject enters the
test chamber, the challenge agent
concentration inside the respirator ghall be
measured to ensure that the peak penetration
does not exceed 5 percent for a half-mask
and 1 percent for a full facepiece.

f. A stable challenge agent concentration
shall be obtuined prior to the actual start of
testing.

(1) Respirator restraining straps may not be
overtightened for testing. The straps shall be
adjusted by the wearer to give a reasonably
comfortable fit typical of normal use.

5. Exercise Regime. Prior (o entering the
test chamber, the test subject shall be given
complete instructions as to her/his part in the
test procedures. The test subject shall
perform the following exercises, in the order
given. for each independent test.

a. Norma! Breathing {NB}. In the normal
standing position. without talking. the subject
shall breathe normally for at least one
minute.

b. Deep Breathing (DB}, In the normal
standing position the subject shall do deep
breathing for at least one minute pausing so
as not to hyperventilate.

c. Turning heod side to side. {SS). Standing
in place the subject shall slowly turn his/her
head from side between the extreme
positions to each side. The head shall be held
at each extreme position for at least 5
seconds. Perform for at least three complete
cycles.
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d. Maoving head up and down (UD).
Stunding in place. the subject shall slowly
move his/her head up and down between the
extreme position straight up and the extreme
position straight down. The head shail be
hetd at each extreme position for at least 5
seconds. Perform for at least three comploie
eyelus.

o Reading (R). The subject shall read ot
slowly and loud so as ta be heard clearly by
the test conductor or monitor. The test
subjent shall read the “rainbow passige™ at
the end of this section.

[. Grimace (G). The test subject shall
grimisce. smile. frown. and generally contort
the fuce using the facial wuscles, Continue for
at least 15 seconds.

g. Bend over and touch toes (8. The test
subject shall bend at the waist and touch toes
and return to upright position. Repeat for at
least 30 seconds.

h. Jogzing in place (J). The test subject shall
perform jog in place for at least 30 seconds.

i. Normal Breathing (NA). Sume as exercise
H.

Ruinbow Passage

When the sunlight strikes raindrops in the
air, they act like a prism and form a rainbow.
The rainbow is a division of white light into
many beautiful colors. These take the shape
of a long round arch, with its path high
above, and its two ends apparently bevand
the harizon. There is, according to legend, a
hailing pot of gold at one end. Peaple look,
but no one ever finds it. When a man looks
fur something beyond reach. his friends suy
he is looking for the pot of gold at the wad of
the rainhow.

6. The test shall be terminated whenever
any single peak penetration excends 5
percent for half-masks and 1 percent fgr full
facepieces. The test subject may be refitted
and retested. If two of the three required tests
are terminated, the fit shall be deemed
inadeguate. {See paragraph 4.h.}). "

7. Culcelation of Fit Factors.

a. The fit factor determined by the
yuantitative fit test equals the average
concentration inside the respirator.

b, The average test chamber concertriation
is the arithmetic average of the tost chamber
concentration at the bheginning and of the end
of the test.

c. The average peak concentration of the
challenge agent ingside the respirator shall be
the arithmetic average peak concentrations
for each of the nine exercises of the test
which are computed as the arithmetic
average of the peak concentrations found for
each breath during the exercise.

d. The average peak concentration for an
exercise may be delermined graphically if
there is not a great variation in the peak
concentrations during a single exercise.

8. Interpretation of Test RHesults. The fit
factor measured by the quantitative fit testing
shall be the lowest of the three protection
factors resulting from three indepeadent
tests,

9. Other Requirements.

a. The test subject shall not he permitted to
wear a half-mask or full facepiece mask if the
minimum fit factor of 100 or 1.000.
respectively, cannot be obtained. If hair
growth or apparel interfere with a
satisfuctory fit, then they shall be altered or
removed 8o as to eliminate interference and
allow a satisfactory fit. If a satisfactory fit is
still not attained, the test subject must use a
positive-pressure respirator such as powered
air-punifying respirators. supplied air
respirator, or self-contained breathing
apparatus.

b. The test shall not be conducted if there
is any hair growth between the skin and the
facepiece sealing surface.

c. If a test subject exhibits difficulty in
breathing during the tests, she or he shall be
referred to a physician trained in respirator
diseases or pulmonary medicine to determine
whether the test subject can wear a
respiratar while performing her or his duties.

d. The test subject shall be given the
opportunity to wear the assigned respirator
for one week. If the respirator does not
provide a satisfactory fit during actual use.
the test subject may request another QNFT
which shall be performed immediately.

e. A respirator fit factar card shall be
issued to the test subjoct with the following
information:

{1) Nume.

(2) Date of fit test.

(3} Protection factars obtained through
#ach manufacturer. model and approval
number of respirator tested.

[$) Name and signature of the person that
conducted the test.

f. Filters used for qualitative or quantitative
fit testing shall be replaced weekly, whenever
increased breathing resistance is
encountered, or when the test agent has
altered the integrity of the filter media.
Organic vapor cartridges/canisters shall ba
replaced daily or sooner if there is any
indication of breakthrough by the test agent,

10. In addition, because the sealing of the
respirator may be affected, quantitative fit
testing shall be repeated immediately when
the test subject has a:

{1) Weight change of 20 pounds or mars,

(2) Significant facial scarring in the area of
the facepiece seal,

{3} Significant dental changes; i.e.: multiple
extractions without prothesis, or acquiring
dentures,

{4) Reconstructive or cosmetic surgery. or

(5) Any other condition that may interfere
with facepiece sealing.

11. Recordkeeping.

A summary of all test results shall be
maintained for 3 years. The summary shall
include:

{1) Name of test subject.

{2) Date of testing.

{3) Name of the test conductor.

{4) Fit factors obtained from every
respirator tested (indicate manufacturer,
maodel, size and approval number).

Appendix D to § 1926.58—Medical
Questionnaires; Mandatory

‘This mandatory appendix containg the
meadical questionnaires that must be
administered to all employees who are
exposed to asbestos, tremolite, anthophyllite,
actinolite, or 4 combination of these minerals
above the action level, and who will
therefore be included in their employer's
medical surveillance program. Part 1 of the
appendix contains the Initial Medical
Questionnaire, which must be obained for ail
new hires who will be covered by the
medical surveillunce requirements. Part 2
includes the abbreviated Periodical Medisal
Quustionnaire, which must be administered
to all employees who are provided periadic
medical examinations under the medical
surveillance provisions of he standard.
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Specify job/industry Total Years Worked ____
Was dJust exposure: 1. Mild ___ 2. Muderate _ __ ). Severe o
1. NAME
C Have you even been exposed 10 Qau of 1. Yes 2. Nu
2. SOCIAL SECURITY # — chemical tumes in your work?
i 2 3 4 5 Y 7 a8 9 Specity jub/industry Total Years Worked
3. CLOCK NUMBER o — Was exposule: 1. mild _.. 2. Moderate 3. Severe
10 11 12 i) 14 s ,
N, what has been your usual occupation or job:-the one you have
4. PRESENT OCCUPATION worked at the lbngest?
5. PLANT k. Job occupatién
6. ADDRESS 2. Number of years employed in this occupation
7. _ 3. Position/job title
(Zip Code)
. ¢. Business, field or
8. TELEPHONE NUMBER e . A3 0 industry
9. INTERVIEWER {(Record on lines the years in which you have worked in any of these
industries, e.qg. 1960-1969)
10. DATE .
16 17 18 19 20 21 Have yuu ever worked:
YES NO
11. Date of Birth — — —
Month Lay Year 22 2] 24 25 26 27 E. Inamine?.. oo {1 [__1
12. Place of Birtn F. 10 8 QUACEYZ 4 i v enieias e cmsoien e ae s [::) 1::)
13. Sex 1. Male - G. 10 a LOUNBEY?.ereaneerionennns e () 1y
2. Female — —
H. 1n @ POLY@rY?. . i nitioononacocnsas PR {3 | |
14. What is your marital status? 1. Single 4. Separated/ —_ —
2. Married Divorced 1. In a cotton, flax or hemp mill?........... f__1 (]
). Widowed — —
d. With ABDEBLOBT?. .o vt vt o doone e [__1 [..]
15. Race 1. wWhite . 4. Hispanic 18. PAST MEDICAL HISTORY
2. Black 5. ludian YES NO
3. Asian , 6. Other

A. Do you consider yourself to be in good health? {

16. What is the highest grade completed in school?

(For example 12 years is completion of high schoeol)

OCCUPATIONAL HISTORY

17A. Have you ever worked tull time (30 hours 1.

per week of more) tor 6 monthe or more?

1P YES TO 17A:

B. Have you ever worked for a year ur more in 1.
any dusty job? 3.

Yes
Loeg Not

1t "NO" state reison

B. Have you any defect of vision?............... [__1} ()
2. No ___ If "YES* state npature of defect
C. Have you any hearing detect?.................. [::) (::]

if *"YES" state nature of detfect

2. No
Apply

04427
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D.

19.

19A.

20A.

(-]

it

22,

Are you suftering trom or have you ever sullered tcom:

a. Epilepsy {or tits, seizures, copvulsions)? (1 {1

b. HKheumatic tever? (::} ()

c. Kldney disease? 1} (3

d. Bladder disease? ' v} -

e. Diabetes? 11— 1)

t. Jaundgice? . 1) t_1
CHEST COLDS AND CHEST ILLMNESSES

1t you get a cold, does it ysually «qo to yéur . Yesn 2. Mo

chest? (Usually means more than 1/2 the time) 3. Don'l get colds

)

Yes =% 2. Nu

During the past 3 yedrs, have you had any chest ],
ilinesses that hdve Xkept you ottl work, indoourg at
home, or in bed?

IP YES TO 20A:
Did you produce phlegm with any ol these chest 1. Yeu 2. No

ilinesses? 3. Does Not Apply
ln the lagct 3 years, how many such illnesses Number ot 3llnesseu
with (increased) phleym did you have which No such 1llnesses
tasted a week of mogfe?

Did you nave any lung trouble beture Lhe age of 1. Yes 2. No
16?2

Have you ever had any ot the tollowing?
1A, Attacks of bronchitis? L. Yes ___ 2. No
It YES TO 1A:
B. Was il contirmed by a doctor? 1. Yeo __ 2. No
3. Dues Not Apply

Age in Yeurs
Does Not Apply

¢. At what age was yobr ftiecst Attackx?

1. Yes 2. No

ZA. Pneumonia (include bdronchopneumonia)? .
1Y YES TO 2A:
B. Was it contirmed by a docror? 1. Yes _ 2. No

1. Dues Nol Apply

At what age did you titst have 1t? Aqu an Yedrs
Doues Nut Apply

“y

23A.

26 .

JA. Hay Fever?

1+ YES TO 3A:
B. Was 1t contirmed by s docturd
. At what age d1d it start?
Have you ever nad chronic bdbrunchitis!
¥ YES TO 22A:
Do you Still have yt?
Waw 1t contirmed by 4 doctor?
At whdal osae oid 1t start/
Have you evef had emphysema?
{F YES TO 24A:
Do you still have it?
Was 1t conliimed by a doctor?
At what aye di1d 1t ctarct!
Have you ever had asthma?
IF YES TO 25A:
Do you Ltili have 102
Was 1t coutirmed by & doctor?
AT whdt age did it start?
1t you no longer hove it, a4t what age did
stop?
Have you ever had:

Any other chest illnegs?

it yes, please specity

1t

Yeo 2. Ny

Yes 2. No
Does Not Apply

Age 1n Years
Doesu Not Apply

Yes 2. No

Yee _ 2. Nu
Dovs Not Apply
Yer 2. Nu

Does Not Apply

Age 1n Yedars
Dues Nut Apptly

Tew 2. Nu

Yes 2. Nu

Dogs Not Apply

Yes 2. No
Does Not Apply

Aqe 1n Years
Does Not Apply

Yes 2. No

Yes 2: Mo

Does Not Apply

Yes __ 2. Mo
Does Nol Apply

Ajge in Years
Does Nol Apply

Age stopped
Doues Not Apply

Yes 2. Mo

!
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H. Foeane specity canse ot death

B. Any chect operalivhg? L, Yeo | S Ne ——— e e e e e e e i i m e e —
it yes. please specity | _ Cauacl
C. Any chest jinjuriec? b Yes 2. Moo eh. Do you veually have o couyl? tCount Lo Veno dooNG
4 Coudh wWilth 1iret wmoke uf ou taret
1f yes, please specity . S gouing out of duure.  Fxclude clearing
ot theoat.) {1 no, ckip to questaon
27A. Has a doctor ever tuld you that you had heart 1o Yeu 2. Nuo 12C.
tzouble? '
B. Du youu utually cough a5 much as 4 to 1 Yoo o & Nuo
i¥ YES3 TO 27A: 3 b times a day 4 of mofe Jddyy cut of
8. Have you ever had treatment f{of heaft tTrouble Lo Yes i Mo __ the wWeek?
in the past 10 years? 1. Duet Nol Apply
<L Do you usuaily cough at 41l on yetting LooYer SN
28A. Has a doctor ever told you that you had miagh 1. Yee | 2. Nu up of ti1eot thihg in the mornsnygs
blood pressure?
0. Do vou usuelly couah at all during the i Te0 2. N
IF YES 1O 2BA: ) test of tne day of at niaht’ o )
8. Have you had any treatment (or niyh bicod 1. Yeo » 2.1 Nu . .
prescure (nypertension) in the pact 1u yeure? 1. Does Hot Aupply _ IF YES TO ANY OF AHOVE (32A, P, C. or D}, ANSWFR THL FOLLCWING 1F MO

10 ALL, CHECK DOES NOT AFELY AND SKiIb 10 NFX1 PASE

29, When did you last have your vhest X-rayedy vYear)

Fas PEY ot R F. Do you usually cougl like this on moot 1. fec ¢ Nu o

Jayc tofr ) consecutive Monthn of hfd [l o et apply
during the year’w

10. Where Jdid you lact have your che.t X-rayed (il Rnuwng?

What wac the outcome? et e e e F. For how many years have you nad the couygh’ Number of yeracs

Dues ot apply

FAMILY H{STORY

. 3IA. Do you ucually tring up phleagm frum yout I Yeo “; 4. No
11. Were either of your natural parentc ever 10ld dy a,ductor that they had 2 chest? -
chronic¢ lung coendition such asc: (Count phlegm with the tirst esmoke of
FATHER MOTHER on tirst going out of duors. Excivde
1. Yes 2. Nu 3. bon't 1. Yec 2. Nu 3. Don-t phlegm trom the nose. Count cwallowed
Know Kriow phleqm. ) (If no, skip to 31C)
A. Chronic

Bronchitis? _— e —_ — N _— B. Do you usually bring up phlegm like this i Yeu 2. No

a5 much as twice 3 day 4 or mote days
8. Emphysema? out of{ the week?
C. Asthma? - — — —_ I J— C. Do you usually bring up phleum at ail on 1. Yes Z. No
getting up or first thing in the morning?
D. Lung cancer?
D. Do you usually bring up phlegm at alj 1. Yes 2. Nao
E, Other chest during the rest of the day or at night?
conditions

IF YES TO ANY OF THE ABOVE (3)A. B. C. or D). ANSWER TRF FOLLOWING:

F. Is patent currently alive? [F NO TO ALL. CHECK DOES _NOT _APPLY AND SKIF 10 34A.
- - £ Do you bdbring up phlegm lixs tnins on moeat 1. Yes 2. No
G. Please Specily ___ Age 1f Living . Age it Living days {or 1 consecutive monthe of Mole 3. boes not apply
Age at Death Age at Deatn during the yeat?
Don't Know Dun’t Know

CLLTT
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Fol bow maty yedaro Fave vou bakd tooabile
with phleum

(A

¥]

HEEZING

Have yon had prriods o0 #piootes Gf tin.

creased® ) cungh end pnliygm ia ting lor

wrekL UF Mmute gach Yoead?

S {FOC pernont who usiteldly liave cuugh and/or
phlongmy

TLYES 1O 6A
tor how lony have you hed dt leust 1 such
eplsoude pec yeat/?

wes youtr chest evetr sound wheely uf
whivtling

When You have o coldd
2. Occdnionally apart trom colds?
' Mont days or nilahls?

IF YES TO 1. 2. or 3 in 57
For huw many years has this been present?
Have 7ou ever had on atleCk of wheezlng
thal has Mede you feel short ol breatn?
IF YES TO leh
How 0ld were vou when you had your farut
such attack?
tlave you had 2 or more Luch episodesn?

Have you ever required medicine or
tredtment tor thel{uve) attack{c)?

BERFATHLESSNESS

37

{t disabled trom waiking by any coudition
gther then heatt ot iuny diueasse, pirase
duscribe and proceed to gueuition 39A.

Nature of condition{g)

Numbes oil years
Dues not apply

Humber ol years
Does nol apply

MR SRR v
Yes __ 2. No
Yes 2. Ro
Yeg 2. HNu

Number ot years
Doues not apply

Yes . 2. No

Age if yedrs
Does not apply

Yes 2. No

Does not apply

Yes 2. No __

Does nol apply

Are you troubled by shortness at breath when
hugeying on the level or walkiug up @
tlight hill?

Yeos 2. No

¥ YES TO J8A

Do you have (o walk slower than people of
yJour age on the level because of breath-
lessness?

Do you ever have to stop for breath when
walking at yout own pace on the level?

Do you ever have to stop tor breath
atter walking about 100 yacds (or
after a tew minutes) uvn the level?

Are you too breathless to leave the
house or breathless on dressing or
ciimbing one tlight of staics?

TOBACCO SMOKING

39A.

40A.

Have you ever smoked cigarettes? (No
means less than 20 packs of cigarettes

or 12 vz. ot tobacco in a lifetime or less
than | cigacette a day fur 1 yeac.)

[P YES TO 39A

Do you now 5moke cigatettes (as of
one month ayo)

.,
How ¢01d ware you when you 1St started
tegular cigarette smoking?

If you have stopped smoxing cigarettes
completely, how old wefe you when you
stopped?

How many clgarettes do you smoke per
day naw?

On the average ot the entire time you
emoked, how many cigarettes did you
smoke per day?

Do or did you inhale the cigdrette smake?

Have you ever smoXxed a pipe regularly?
{Yes means more than 12 oz. of tobacco
in a litetime.}

i. Yes 2.

HNo

3. Does not apply

1. Yeo 2.

No

3. Dues not apply

1. Yes 2.

Nu

3. Does not apply

1. Yes 2.

No

3. Dues notl apply

1. Yes 2.

No

No

3., Does not apply

ARge in yvears

Does not apply

Age stopped

Check

Does not apply

Cigarettes per day
Does not apply

Cigarettes pec day
Does nol apply

I T

Does not apply
Not at all
Slightly
Modetately
Devply

1. Yes <.

i! still smoking
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{F YFS TO 40A:

TOR_FERSONS_ WHO_HAYE_FVI'E_SMOKED_ A_LIFY

H

4iA.

1. How old Were you when you 7tafled to
LmoRe 9 pipe fegularly?

2. 11 you have stopped smoking 3 pipe

completely, now old werce you when you
stopped?

On the average over the entire time you
owmoked & pipe, how murh pipe tobacco i
you Smuke pef week?

How much pipe tobicco are you amokifng Anw-

Do you or 414 you 1nhale The prpe <moke

Have you ever smoked ciqars reguiarty?
(Yes means more than L clyal o week fof 3
year)

IF YES TO 41A

FOR_PERSONS_WHO_HAVE EVER _SMOKFD CICGARY

R. 1. How 0ld were you wnern you utaried

cmoking viqgarc reqularly?

2. {f you have stopped smoking ciqare
completely, how uld were you when
you ctopped.

C. On the average over the entire time you
smoked cigars., how many cigars did you
smoke per weex?

D. How many cigars are you smoking per week
now?

F. Do or did you inhale the ciqar smoXke?

“ianature Nace

hyee

Age vLtopped

vheck 1t stall
TMORING jape
froey hot apgly

0z, pet week (3 standard
tontaing

pouch ot tobacco
bolré o wzog
Ooes not apply

G2, el Week
NGt vurrrnxly\
SMORING o flpv

1 Neverl Smoked
‘. Not at ali

s Slightly

q Moderately

- Loeeply

1. Yee ;
Ange

Aqe stopped

Check it still
smoking cigacs
Goes not apply

Clyars per week
Dol noutl apply

Clyars per weer
Check 1l not
SMoukINg Crygars
curgently

1. Never emoked
J Not at Jall
1 Sliuhtly

L Moderately
M Iweply

12A.

128.

120,

12E.

12fF

Lart 2

PRCEGDTC MEDLCAL GUHESTIONHALRE

NAMF '

SOCTAL SKCURITY w

T ¥ a 5 ¢ 7 s 3
CLOCK MUMHER
TR iz 1s 14 1% -
PRESENT OCCHPAYION .
PLANT
ADDRESS -
viip Codde
TELEPHONY NUMRFR .
INTFRVIEWER
DATF . o
te 17 ik 19 20 <
What 1¢ your marital statue/ 1 sSinqle 4. Separated/
¢ Married Divorced
I Widowed _
OCCYPATIONAL HISTORY
In the past year, did you wock 1. Yes 2. No _ __
fuil time (JO hours per week
or more) tor & months or more?
IF YES TO 12A:
in the past year, did you work 1. Yes _ 2 No __
in a dusty job? 3. Does Not Apply
Was dust exposure: 1 Mild 2. Moderate 3. Severe
In the past year, were Yyou 1. Yes __ 2 No
exposed to gas or chemical
fumes in your wWork?
Was exposure L Mild _ 2. Moderate 1. Severe

’
In the past vear
What wiaw your 1

Jub/soccupation? S
[forytaons jeb t1tier

visee
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1iA.

138,

14A.

15A.

RECENT MEDICAL HISTORY

Do you consider yourself to
be in goud health? Yes

it NO, state reason

Ko

In the past year, have you

developed:
Epilepsy?
Kheumatic tever?
Kidney disease?
Bladder disease?
Diabetes?
Jaundice?
Cancec?

CBEST COLDS AND CHEST ILLNESSES

3
&
o

RARRRRE

ARRRNY

1t you get a cold, does it usually go to your chest?

(Usudlly means more than 1/2 the time)

1.
3.
During the pact yeaf, have you had
any chest illnestes that have Xept you 1.
ott wutk, fndoors at houme, of in bed? 3.
I+ YES TO 15A:
Did you produce phleym with any 1.
ot these chest tllnesces? 3.

In the past year, how msny such
illnesses with {incresced} phiwgm
did you have which lasted 3 week
ut mote?

KESPIRATORY SYSTEM

fn the past year have you had:

Yes of No

Yes 2. No

Yes 2. No
Do#s Not Apply

Yes ___ 2. WNo
Doet Not Apply

Number of illnesses
Ko such illnesses

rugrther Comment on Potitive

Asthma -
Bronchitas
Hay Fever

Other Alleryies

BILLING CODE 4510-26-C

Antiwers

Dun't get colds

Date

Prneumonia
Tuberculouiy

Chast Suryery

other Lung Problems

Heart Disease

Do you have:

Freguent cotde

Chronic¢ cough

Shottnuess of breath

when walking o

climbing one tlight

or Glairs

Do you:

Wheeze

Cough up phlegm

SmoRke cigarettes

¢ No Yurthnel Cumient vy, Pusitive
Anuwets

vs_of No Further Gomueat oy Positive
Answely

Packs per day How many yuears

Signature
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Appendix E to §1926.58—Interpretation and
Classification of Chest Roentgenograms—
Mandatory

{a) Chest roentgenograms shall be
interpreted and classified in accordince with
a professionally accepted classification
system and recorded on a Roentgenographic
Interpretation Form. *Form CSD/NIOSH (M)
2.8.

(b) Roentgenograms shall be interpreted
and classified only by a B-reader. a board
eligible/certified radiologist. or an
experienced physician with known expertise
in pneumoconioses.

{c) All interpreters, whenever inlerpreting
chest roentgenograms made under this
section. shall have immediately available for
reference 8 complete set of the ILO-U/C
Intermational Classification of Radiographs
for Pneumoconioses, 1980.

Appendix F to 1926.58—Work Practices and
Engineering Controls for Major Asbestos
Removal, Renovation, and Demolition
Operations—Non-Mandatory

This is a non-mandatory appendix
designed to provide guidelines to assist
employers in complying with the
requirements of 29 CFR 1926.58. Specifically,
this appendix describes the equipment,
methods, and procedures that should be used
in major asbestos removal projects
conducted to abate & recognized asbestos
hazard or in preparation for building
renovation or demolition. These projects
require the construction of negative-pressure
temporary enclosures to contain the asbestos
material and to prevent the exposure of
bystanders and other employees at the _,
worksite. Paragraph {e)(6) of the standard
requires that *. .. [W]henever feasible. the
employer shall establish negative-pressure
enclosures before commencing asbestos*
removal. demolition. or renovation -
operations.” Employers should also be divare
that, when conducting asbestos removal
projects. they may be required under the
National Emissions Standards for Hazardous
Air Pollutants (NESHAPS). 40 CFR Part 61.
Subpart M, or EPA regulations under the
Clear Water Act.”

Construction of a negative-pressure
enclosure is a simple but time-consuming
process that requires careful preparation and
execution: however, if the procedures below
are followed. contractors should be assured
of achieving a temporary barricade that will
protect employees and others outside the
enclosure from exposure to ashestos and
minimize to the extent possible the exposure
of asbestos workers inside the barrier as
well.

The equipment and materials required to
construct these barriers are readily available
and easily installed and used. In addition to

an enclosure around the remaval site. the
standard requires employers to provide
hygiene facilities thut ensure that their
asbeslos contaminated employees do not
leave the work site with asbestos on their
persons or clothing: the construction of these
facititics is also described below. The steps
in the process of preparing the asbestos
removal site. building the enclosure,
constructing hygiene facilitics. removing the
asbestos-containing material. and restoring
the site include:

{1) Planning the removal project;

(2) Procuring the necessary materials and
equipment;

{3) Preparing the work arei:

{4) Removing the ashestos-containing
material;

{5) Cleaning the work area; und

(6} Dispasing of the ashestos-containing
waste.

Plunoing the Removal Project

The planning of an asbestos removal
project is critical to completing the project
safely and cost-effectively. A written
asbestos removal plan should be prepared
that describes the equipment and procedures
that will be used throughout the project. The
asbestos abatement plan will aid not only in
execuling the project but also in complying
with the reporting requirements of the USEPA
asbestos regulations (40 CFR 81. Subpart M),
which call for specific information such as a
description of control methods and control
equipment to be used and the disposal sites
the contractor propuses to use to dispose of
the asbestos containing materials.

The asbestos abatement plan should
contain the following information:

* A physical description of the work area:

* A description of the approximate amount
of material to be removed:

¢ A schedule fer turning off and sealing
existing ventilation systems;

* Personnel hygiene procedures:

* Labeling procedures:

* A description of personal profective
equipment and clothing to be worn by
emplovees:

* A description of the local exhaust
ventilation systems to be used:

¢ A description of work practices to be
observed by emplovees:

* A description of the methods tu be used
to remove the asbestos-containing material:

¢ The wetting agent to be used:

¢ A description of the sealant to be used at
the end of the project;

® An air monitoring plan:

* A description of the method to be used to
transport waste material; and

* The location of the dump site.

Materials and Equeprient Nocossary for
Ashestos Hemoval

Although individual asbestos remon ol
projects vary in terms of the equipnien!
required to accomplish the removad of the
material, some equipment and materials are
comman to most asbestos removal

operations. Equipment and materials that
should be available at the Leginning of vach
project are: {1) rolls of polyethvlene sheehing:

(2] rolis of gray duct tape or clear pliashe
tape: (3] HEPA hltered vacuum(s): (3) HEPA-
filtered portable ventilation system{s): (5} a
wetting ugent: (6] an arless spraver: (7) a
portable shower unit: (8] appropriate
respirators; {9) disposable coveradls: (10)
signs and labels: {11) pre-printed disposal
bags: and (12} a manometer or pressure
gauge.

Rolls of Palvethylene Plostic und Tape.
Rolls of polvethvlene plastic {6 mil in
thickness) should be available to construct
the asbestos removal enclosure and to scal
windows, doors, ventilation syvstems, wall
penetrations. and ceilings and floors in the
work area. Gray duct lape or clear plastic
tape should be used to seal the edges of the
plastic and to seal any holes in the plastic
enclosure. Polyethylene plastic sheeting can
be purchased in rolls up to 12-20 feet in width
and up to 100 feet in length.

HEPA-Filtered Vacuum. A HEPA-filtered
vacuum is essential for cleaning the work
area after the asbestos has been removed.
Such vacuums are designed to be used with a
HEPA (High Efficiency Particulate Air} filter,
which is capable of removing 99.97 percent of
the asbestos particles from the air. Various
sizes and capacities of HIEPA vacuums are
available. One manufuacturer. Nilfisk of
America, Inc.”, produces three models thaut
range in capacity from 5.25 gallons to 17
gallons (see Figure F~1). All of these modcls
are portable. and all have long hoses capable
of reaching out-of-the-way places. such as
areas above ceiling tiles. behind pipes. elc.

Exhaust Air Filtration System. A partable
ventilation system is necessary o create a
negative pressure within the asbestos
removal enclosure. Such units are equipped
with a HEPA filter and are designed to
exhaust and clean the air inside the enclosure
before exhausting it to the outside of the
enclosure {See Figure F-2). Systems are
available from several manufacturers. One
supplier. Micro-Trap. Inc., * has two
ventilation units that range in capacity from
600 cubic feet per minute (CFM) to 1.700
CFM. According to the manufacturer's
literature. Micro-Trap ~ unilts filter particles
of 0.3 micron in size with an efficiency of
99.99 percent. The number and capacity of
units required to ventilate an enclosure
depend on the size of the area to be
ventilated.

* Mention of trade names or commercial
products does not constitute endorsement or
recommendation for use
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»
Fizure F-2. Portable Exhaust Ventilation System
with HEPA Filter .

Werng Agents. Wetling agents
tsurfactants) are added to water {which is
then cilled amended water} and used to souk
ashestos-containing materials: amended
wiater penetrates more effectivelv than plain
water and permits more thorough s ouking of
the ashestos-containing materials. Wetting
the asbestos-containing material reduces the
number of fibers that will break free and
become sirborne when the asbestos-
contitining material is handled or otherwise
disturhbed. Asbestos-containing materials
should be thoroughly soaked before removal
is attempted: the dislodged material should
foel spongy to the touch. Wetting agents are
senerally prepared by mixing 1 (o 3 ovmees of
welting agent to 5 gallons of water,

One type of asbestos, amosite, is relatively
resistant Lo soaking, either with plain or
amended water. The work practices of choice
when working with amosite containing
material are to svak the material as much as
possible and then to bag it for disposal
immediately after removal. so that the
material has no time to dry and be ground
into smaller particles that are more likely to
liberate airborne asbestos.

In 4 very limited number of situations, it
may not be possible to wet the ashestos-
vontaining material before removing it
Fxamples of such rare situations are: (1)

Figuce F-1, {{EPA Fillered Vacuums

Removal of asbestos material from a “live”
slectrical box that was oversprayed with the
material when the rest of the area was
sprayed with asbestos-containing coating:
and (2] removing asbestos-containing
insulation from a live steam pipe. In both of
these situations, the preferred approach
would be to turn off the electricity or steam,
respectively. to permit wet removal methods
to be used. However, where removal work
mnst be performed during working hours. ie.,
when normal operations cannot be disrupted.
the asbestos-containing material must be
vemoved dry. Immediate bagging is then the
vnly method of minimizing the amount of
airborne asbestos generated.

Airless Sprayer. Airless sprayers are used
to apply amended water to asbestos-
conleining materials. Airless sprayers allow
the amended water to be applied in a fine
spray thot minimizes the release of asbestos
fibers by reducing the impact of the spray on
the material to be removed. Airless sprayers
are tnexpensive and readily available.

Portable Shewer. Unless the site has
available a permanent shower facility that is
contiguous to the removal area, a portable
shower system is necesssary to permit
employees to clean themselves after
axpostre to ashestos and to remove any
ashestos contamination from their hair and
badies. Taking a shower prevents emplovees
from leaving the work area with asbestos on
thair clothes and thus prevents the spread of
ashestos contamination to areas outside the
asbestos removal area. This measure also
protects members of the families of ashestos
workers from possible exposure to asbestos.
Shewers should be supplied with warm water
and a drain. A shower water filtration system
to filter ashestos fibers from the shower
water is recommended. Portable shower units
are readily available. inexpensive. and easy
to install and transport.

Respirators. Employees involved in
ashestos removal projects should be provided
with appropriate NIOSH-approved
1espirators. Selection of the appropriate
respiritor should be based on the

cancentration of asbestos fibers in the work
area. if the concentration of asbestos fibers is
unknown, employees should be provided
with respirators that will provide protection
against the highest concentration of asbestos
fibers that can reasonably be expected to
exist in the work area. For most work within
an enclosure, employees should wear half-
mask dual-filter cartridge respirators.
Disposable face mask respirators (single-use)
should not be used to protect employers from
exposure to asbestos fibers.

Disposable Coveralls. Employees involved
in ashestos removal operations should be
provided with dispoesable impervious
voveralls that are equipped with head and
foot covers, Such coveralls are typically
made of Tyvek? The coverall has a zipper
front and elastic wrists and ankles.

Signs and Labels. Befare work begins, a
supply of signs to demarcate the entrance to
the work area should be obtained. Signs are
available that have the wording requirad by
the final QSI{A standard. The required labels
are also commercially available as press-on
labels and pre-printed on the 8-mil
polyethvlene plastic bags used to dispose of
asbestos-containing waste material.
Preparioy the Work Area

Preparation for constructing negative-
pressure enclosures should begin with the
removal of all movable objects from the work
ared, e.g.. desks, chairs, rugs. and light
fintures, to ensure that these objects do not
become contaminated with asbestos. When
movable objects are contaminated or are
suspected of being contaminated. they should
he vacuumed with a HEPA vacuum and
cleaned with amended water. unless they are
made of material that will be damaged by the
wetting agent: wiping with plain water is
recommend in those cases where amended
water will damage the object. Before the
4shestos removal work begins, objects that
' Mention of trade names or commercial

prsfucts does not constitute endorsement or
ascanymendation {or yse,
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cannol be removed from the work area
should be covered with a 6-mil-thick
polyethylene plastic sheeting thut is securely
taped with duct tape or plastic tape to
achieve an air-tight seal around the abject

Constructing the Enclosure

When all objects have either been removed
from the work arca or covered with plastic,
all penetrations of the floor, walls, and ceiling
should be sealed with 6-mil polvethylene
plastic and tape to prevent airborne asbestos
from escaping into areas outside the work
area of from lodging in cracks around the
penetrations. Penetrations that require
sealing are typically found around electrical
conduits, telephone wires, and water supply
and drain pipes. A single entrance to be used
for access and egress to the work area should
be selected. and all other doors and windows
should be sealed with tape or be covered
with 6-mil polyethylene plustic sheeting and
securely taped. Covering windows and
unnecessary doors with a layer of
polyethylene before covering the walls
provides a second layer of protection and
saves time in installation because it reduces
the number of edges that must be cut and
taped. All other surfaces such as support
columns, ledges. pipes. and other surfaces
should also be covered with polyethylene
plastic sheeting and taped before the walls
themselves are completely covered with
sheeting.

Next a thin laver of sprayv adhesive should
be sprayed alongthe top of all wulls
surrounding the enclosed work area. close to
the wall-ceiling interface. and a layer of
poivethylene plastic sheeting should be stuck
to this adhesive and taped. The entire inside
surfaces of all wall areas are covered in this
maunner, and the sheeting over the walls is
extended across the floor area until it'meets
in the center of the area. where it is taped to
form a single layer of material encasing the
entire room except for the ceiling. A final
layer of plastic sheeting is then laid across
the plastic-covered floor area and up‘the
walls 1o a level of 2 feet or s0; this layer
provides a second protective layer of plustic
sheeting over the floor, which can then be

removed and disposed of easily afier the
asbestos-containing material that has
dropped to the floor has been bagged and
removed.

Building Hygiene Facilities

Paragraph (j) of the final standard
mandates that employers involved in
asbestos removal, demalition. or renovation
aperations provide their employees with
hygiene facilities to be used to decontaminate
asbestos-exposed workers. equipment, and
clothing before such employees leave the
work area. These decontamination fuacilities
consist of:

{1) A clean change room:

(2) A shower: and

{3} An equipment room.

The clean change roum is an area in which
emplovees remove their street clothes wnd
don their respirators and disposable
protective clothing. The clean room should
have haoks on the wall or be equipped with
lockers for the storage of workers' clothing
and personal articles. Fxtra disposable
coveralls and towels can also be stored in the
clean change room.

The shower should be contiguous with bath
the clean and dirty change room (see Figure
F-3) and should be used by all workers
leaving the work area. The shower should
also be used to clean asbestos-contaminated
equipment and materials, such as the
outsides of asbestos waste bags and hand
touls used in the removal process.

WINDOWS AMO DOQRS
COVERED WIiTH PLASTIC

’ \\

v4
SHMOWER CLEAN RQOM

DIRTY

ROQOM ROOM ILOCKERS)

CLEAN
EXHAUST

HEPA FILYERS

Source: EPA 1985. Asbestos Waste Management Guidunce (EPA [330-SW-85-007).
Figure F-3. Cutaway View of Enclosure and Hygiene Facilities

The equipment room (also called the dirty
change room) is the area where workers
remove their protective coveralls and where
eguipment that is to be used in the work area
can be stored. The equipment room should be
lined with 6-mil-thick polyethylene plastic
sheeting in the same wayv as was done in the

work arey enclosure. Two lavers of 6-mil
polyethylene plastic sheeting that are not
taped together from a double flap or barrict
between the equipment room and the work
area and between the shower and the clean
change room (sce Figure F4).
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Figure F-4. Typical Hygiene Fadility Layvout

When feasible. the clean ch#nge room.
shower, and equipment room should be
contiguous and adjacent to the negative-
ressure enclosure surrounding the removal
ared. In the overwhelming number of cases,
hygiene facilities can be buiiticontignous to
the negative-pressure enclosure. In some
casés, however, hygiene facilities may have
to be located on another floor of the building
where removal of asbestos-containing
muterials is taking place. In these instances,
the hygiene facilities can in effect be made to
be contiguous 1o the work srea by
constructing 8 polythylene plastic “tunnel”
from the work area o the hygiene facilities.

Such & tunnel can be made even in cases
where the hygiene fucilities are located
several floors above or below the work area:
the tunnel begins with a double flap door at
the enclosure, extends through the exit from
the floor. continues down the necessary
number of {lights of stairs and goes through a
double-flap entrance to the hygiene facilities,
which have been prepared as described
above. The tunnel is constricted of 2-inch by
4-inch lumber ¢ aluminum struts and
covered with f-mil-thick polyethylene plastic
sheeting.

In the rare instances when there is not
enough space to permit any hygiene facilities

to be built at the work site. employees should
be directed to change into a clean disposable
worksuit immediately after exiting the
enclosure {without removing their
respirators) and to proceed immediately to
the shower. Alternatively, employees could
be directed to vacuum their disposable
coveralls with a HEPA filtered vacuum
before proceeding to a shower located &
distence from the enclosure.

The clean room. shower. and equipment
room must be sealed completely to ensure
that the sole source of air flow through these
areas originates from uncontaminated sreas
ouiside the asbestos removal, demolition. or
renovation enclosure. The shower must be
drained properly after each use 1o ensure that
contaminated water is not released to
uncontaminated areas. If waste water is
inadvertently released. it should be cleaned
up as soon as possible to prevent any
asbestos in the water from drying and
becoming airborne in areas outside the work
area.

Establishing Negative Pressure Within the
Enclosure

After construction of the enclosure is
compieted, a ventilation system(s) should be
installed to create a negative pressure within
the enclosure with respect to the area outside
the enclosure. Such ventilation systems must
be equipped with HEPA filters to prevent the
release of asbestos fibers to the environment
outside the enclosure and should be operated
24 hours per day during the entire project
until the final cleanup is completed.and the
resulls of final air samples are received from
the laboratory. A sufficient amount: of air
should be exhausted to create a pressure of
--0.02 inches of water within the enclosure
with respect to the area outside the
enclosure.

These ventilation systems should exhaust
the HEPA-filtered clean air outside the
building in which the asbestos removal,
demolition, or rengvation is taking place (see
Figure F-5). If access to the outside is not
available, the ventilation system can exhaust
the HEPA-filtered asbestos-free air to an area
within the building that is as far away as
possible from the enclosure. Care should be
taken to ensure that the clean air is released
either to an asbestos-free area or in such a
way a5 not 10 disturb any asbestos-
containing materials.
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Source: EPA 1985. Guidance for Controlling Ashestos-Containing materials in Buildings (EPA 560/3-85-

624).

Figure F-5. Examples of Negative Pressure Svstems. DF, Decontamination Facility: EU, Exhaust Unit; WA,
Worker Access; A, Single-room work atea with multiple windows; B, Single-room work ares with single
window near entrance; C, Large single-room work srea with windows apd auxiliary makeup air source

{dotted arcow). Amows denote direction of air flow. Circled numbers indicate progression of removal
saquence.

A manometer or pressure gauge for
veasuring the negative pressure within the

enclosure should be installed and should be
monitored frequently throughout all work
shifts during which asbestos removal,
demolition, or rengvation takes place.
Several types of manometers and pressure
gauges are available for this purpose.

All asbestos removal, renovation, and
demolition operations should have a program

for monitoring the concentration of airburne
asbestos and employee exposures to
asbestos. Area samples should be collected
inside the enclosure {approximately four
samples for 5000 square feet of enclosure
area). At least two samples should be
collected outside the work area, one at the
entrance to the clean change room and one at
the exhaust of the portable ventilation
system. In addition. severa! breathing zone

sainples should be collected from those
workers who can reasonably be expected to
have the highest potential exposure to
ashestos.

Removing Ashestos Materials

Paragraph {e](8)(ii) requires that employers
involved in asbestos removal. demolition. or
renovitlion operations designate a competent
person to:

{1) Set up the enclosure:

(2} Ensure the integrity of the enclosure:

{3) Control entry o and exit from the
enclosure;

(4) Supervise all employec exposura
monitoring required by this section;

(5) Ensure the use of protective clothing
and equipment;

(6} Ensure that employees are truined in the
use of engincering controls, work practices,
and personal protective equipment;

(7} Ensure the use of hygiene facilities and
the observance of proper decontamination
procedures: and

(8} Ensure that engineering controls are
functioning properly.

The competent person will generally be a
Certified Industrial Hygienist, an industrial
hygienist with truining and experience in the
handling of asbestos, or & person who has
such training and experience as a result of
on-the-job training and experience.

Ensuring the integrity of the enclosure is
accomplished by inspecting the enclosure
befure asbestos removal work begins and
prior to each work shift throughout the eatire
period work is being conducted in the
enclosure. The inspection should be
conducted by locating all areas where air
might escape from the enclosure; this is best
accomplished by running a hand over all
seams in the plastic enclosure to ensure that
no scams are ripped and the tape is securely
in place.

The competent person should also ensure
that all unauthorized personnel do not enter
the enclosure and that all employees and
other personnel who enter the enclosure have
the proper protective clothing and equipment.
He or she should also ensure that all
employees and other personnel who enter the
enclosure use the hygiene facilities and
observe the proper decontamination
procedures (described below).

Proper work practices are necessary during
asbestos removal, demolition, and renovation
to ensure that the concentration of asbestos
fibers inside the enclosure remains as low us
possible. One of the most important work
practices is lo wet the asbestos-containing
material before it is disturbed. After the
asbestos-containing material is thoroughly
welted, it should be removed by scraping («y
in the cuse of sprayed-on or troweled-on
ceiling material) or removed by cutting the
metal bands or wire mesh that support the
ashestos-containing material on boilers or
pipes. Any residue that remains on the
surface of the object from which esbestos is
being removed should be wire brushed and
wet wiped.

Bagging asbestos waste material promptly
after its remaval is another work practice
control that is effective in reducing the
airborne concentration of asbestos within the
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enclosure. Whenever possible. the asbestos
should be removed and placed directiy into
bags for disposal rather than dropping the
muterial to the floor and picking up all of the
material when the removal is complete. If o
significant amount of time elapses between
the time that the material is removed and the
titme it is bagged. the asbestos material is
likely to dry out and generate asbeslos-laden
dust when itis disturbed by people working
within the enclosure. Aay asbestos-

contaminated supplies and equipment that
cannot be decontaminated shouid be
disposed of in pre-labeled bags: items in this
category include plastic sheeting. disposable
wark clothing. respirator cartridges. and
cuntaminated wash water.

A checklist is one of the most effective
methods of ensuring adequate surveillance of
the integrity of the asbestos removal
enclosure. Such a checklist is shown in Figure
F-6. Filling out the checklist at the beginning

of each shift in which asbestos removal is
being performed will serve to document that
all the necessary precautions will be taken
during the ashestos removal work. The
checklist contains entries for ensuring that:

® The work urea enclosuee is complete:

* The negative-pressure sysiem is in
operation:

e Necessary signs and labels are used:

BHLING CODE 4510-26-%
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Asbestos Removal, Renovation, and
Demolitipn Checklist

Date: Location:

Supervisor Project #

Work Area (sy. ftr.)

I. Work site barrier Yes No
Floor covered

Walls covered

Area ventilation off

All edges sealed

Penetrations sealed

Entry curtains

1I. Negative Air Pressure

HEPA Vac Ventilation system
Constant operation

Negative pressure achieved

III. Signs
Work area entrance

Bags labeled

IV. Woerk Practices
Removed material promptly bagged

Material worked wet

HEPA vacuum used

No smoking

No eating, drinking

Work area cleaned atter completion

Personneil decontaminated each
departure

V. Protective Equipment
Disposable clothing used one time

Proper NIQSH-approved respirators

VII. Showers
On site

Functioning

Soap and towels

Used by all personnel

Figure F-6, Checklist

BILLING CODc 4510-28-C
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* Appropriate work practices are used:

* Necessary protective clothing and
equipment are used: and

* ‘Appropriate decontamination procedures
are being followed.

Cleaning the Work Arec

After all of the asbestos-containing
material is removed and bagged. the entire
work area should be cleaned unitil it is free of
all visible asbestos dust. All surfaces from
which asbestos hus been removed should be
cleaned by wire beushing the surfaces. HEPA
vacuuming these surfaces. and wiping them
with amended waler. The inside of the plasiu

enclosure should be vacuumed with 8 HEPA
vacuum and wet wiped until there is no
visible dust in the enclosure. Particular
attention should be given to small horizontasl
surfaces such as pipes. electrical conduits.
tights, and support tracks for drap ceilings.
All such surfaces should be free of visible
dust before the final air samples are
collected.

Additional sampling should be conducted *
inside the enclosure after the cleanup of the
wark area has been completed.
Approximately four area samples should be
collected for each 5000 square feet of
enclosure ares. The enclosure should not be

-

dismantled unless the final samples show
asbestos concentrations of iess than the final
standard's action level. EPA recommends
that a clearance tevel of 0.01 {/cc be achieved
before cleanup is considered complete.

A clearance checklist is an effective
method of ensuring that all syrfaces are .
adequately cleaned and the enclosure is
ready to be dismantled. Figure F-7 shows &
checklist that can be used during the final
inspection phase of asbesios abatement,
removal, or renovation operations.

BILLING CODE 4510-26-M
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Final Inspection of Asbestos Removal, Renovation,
and Demolition Projects

Date:
Project:
Location:
Building:
CHECKLIST:
Residual dust on: Yes No Yes No
a. Floor e. Horizontal
b. Herizontal : surfaces
surfaces f. Pipes

c. Pipes g. Ducts

d. Ventilation h. Register
equipment i. Lights

FIELD NOTES:
Record any problems encountered here.

L

FINAL AIR SAMPLE RESULTS:

Figure F-7. Clearance Checklist

BILLING CODE 4510-26-C



169

Federal Register / Vol. 51. No. 119 | Friday. June 20, 1986 / Rules and Regulations 22785

Appendix G to § 1926 58—Work Practices
and Engineering Controls for Small-Scale,
Short-Duration Asbestos Renovation and
Maintenance Activities—Non-Mandatory

This appendix is not mandatory. in that
construction industry employers may choose
to comply with all of the requirements of
OSHA's final rute for occupationa! exposuare
16 asbestos in the construction industry,

§ 1926.58. However. emplovers wishing o he
exempted from the requirements of
paragraphs {¢){6) and (f)(2)(i1){7) of § 1026.58
shall comply with the provisions of this
appendix when performing small-scale, short
duration renovation or maintenance
activities. OSHA anticipates that employers
in the electrical, carpentry, utilily, plumbing.
and interior construction trades may wish to
avail themsclues of the Tinal standard’s
exemptions for small-scale. short-duration
renovalion and mainlendnee operalions

Definition of Simall Scale. Short-Diration
Activities

For the purposes of this appendin, smali-
scale. short-duration renovation and
matnlenance activilies are tashs such as, but
not Limited to:

» Removal of asbestos-containing
insulation on pipes;

s Removal of small quantities of ushestos.
containing insulation on beams or above
ceilings:

* Replucement of an asbestos-containing
gasket on a yahve:

o [ostatlation or removal af & simall section
of drvwall:

s Installation of electrical conduits through
or proximale to ashestos-containing
materials.

Fvidence in the record (see the Summary
and Fxplanation section of the preamble for
puragraph {g}. Methods of Compliance. for
specific citations) suggests that the use of
certain enginecring and work pratice
contrals is capable of reducing employee
exposures 1o asbestos w levels below the
finat stundard’'s action level (0.1 {/co).
Severa) controls and work practices. used
either singly or in combination. can be
emploved effectively to reduce asbestos
exposures during small maintenance and
renovation operations. These include:

* Wet methods:

¢ Removal methoads

—tise of Glove bags

—Remaoval of entire asbestos insulated
pipes or structires

--l!se of mini-enclosures

e Enclosure of ashestos materials; and

* NMuintenance programs.

This appendix describes these controls and
work praclices 1o detail.

D'reparation of the Area Before Renovation or
AMaintenance Activitios

The first step in preparing to perform a
small-scale, short-duration asbestos
renovation or maintenance task. regardless of
the abitement method that will be used. is
the remaoval from the work area of all objects
that are movable to protect them from
ashiestos contamination. Objects that cannaot
tre cemoved must be covered completely with
a 6-mil-thick polvethylene plastic sheeting
before the task begins. If objects have
already been contaminated. they should be
thoroughty cleaned with a tHigh Efficiency
Particulate Air (HEPA] fittered vacuum or be
wet wiped before thev are removed from the
work area or completely encased in the
plastic

et Alcihods

Wheunever feasible. and regardless of the
abatement method to be used {e.g.. removal.
enclasure, use of glove bags). wet methods
st be used during small-scale. short
duration maintenance and renovation
activities that involve disturbing asbestos-
comaining malerials, Handling asbestos
materiats wet is one of the most reliable
methods of ensuring that asbestos fibers do
not become airborne, and this practice should
therefore be used whenever feasible. As
discussed in the Summary and Fxplanation
section of the preamble for paragraph {g).
Methods of Compliance, wet methods can be
used in the great majority of workplace
situations. Only in cases where asbestous
wark must be performed on live electrical
equipment, on live steam lines. or in other
areas where water will seriously damage
materials or equipment may dry removal be
performed. Amended water or another
welling apent shousd be applied by means of
an airtess spraver to minimize the extent to
which the usbestos-containing material s
disturbed.

Asbestos-containing materials should be
wetted from the initiation of the maintenance

or renavation operation and wetting ageats
should be used continuully throughout the
work period to ensure that any dry ashestos-
containing materia! exposed in the course of
the work is wet and remains wet until final
disposal.

Remaval of Small Amount of Ashestos-
Containing Materials

Several methads can be used 1o remove
small amounts of asliestos-containing
materials during small-scale. short-duration
renovation or mainlenance tasks. These
include the use of glove bags. the removal of
an entire asbestos-covered pipe or structure,
and the construction of mini-enclosures. The
procedures that employers musl use for each
of these operations if they wish to avait
themselves of the final rule's exemptions are
described in the following sections.

Clove Bags

As discussed in the Summary and
Explanation section of the preamble for
paragraph (gl; Methods of Compliance.
evidence in the record indicate that the use of
glove bags to enclose the work area during
small-scale, short-duration maintenance or
renovalion activities will result in employee
exposures to asbestos that are below the
final stundard's action level of 0.1 [/cc. This
appendix provides requirements for-glove-
bug procedures to be followed by employers
wishing to avail themselves of the standard’s
exemplions for each activities. OSHA has
determined that the use of these procedures
will reduce the 8 hour time weighted average
(TWA) exposures of employees involved in
these work operations to levels below the
action level and will thus provide a degree of
employee protection equivalent to that
provided by compliance with all provisions of
the final rule.

Clove Bag Installotion. Glove bags are
approximately 40-inch-wide times 64-inch-
long bags fitted with arms through which the
work cun be performed (see Figure G-1{A)).
When properly installed and used. they
permit workers to remain completely isolated
from the usbestos material removed or
replaced inside the bag. Glove bags cun thus
provide a flexibile. easily installed, and
quickly dismantled temporary small work
area enclosure that is ideal for small-scale
asbiestos renovation or maintenance jobs.
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Figure G-1. Diagrams Showing Proper Usedof Glove Bays in Small-Scale. Short-Duration Maintenance and
Renovation Operations.

These bags are single use control devices
that are disposed of at the #nd of rach job.
The bags are made of transparent 6-mil-thick
polyethylene plastic with arms of Tyvek *
material (the same material used 10 make the
disposable protective suits used in major
asbestos removal, renovation. and demolition
operations and in protective gloves). Glove
bags are readily available from safety supply
stores ar specially asbestos removal supply
houses. Glove bags come pre-labeled with the
asbestos warning label prescribed by OSHA
and EPA for bags used 10 dispose of asbestos
waste.

Glove Bag Equipment and Supplies.
Supplies and materials that are necessary to
use glove bags effectively include:

(1) Tape to seal the glove bag to the area
from which absbestos is to be remaved;

(2) Amended water or other wetting agents;

3} An airless sprayer for the application of
the wetting agent;

* Mention of irade names or commercial products
doues not constitute endorsement or
recommendnrtion for use.

{4) Bridging encapsulant (a paste-like
substance {or coating ashestos) to seal the
rough edges of any asbestos-containing
materials that remain within the glove bag at
the points of attachment after the rest of the
asbestos has be removed:

{§) Tools such as razor knives, nips. and
wire brushes (or other tools suitabie for
cutting wire, etc.):

(6) A HEPA filter-equipped vacuum for
evacuating the glove bag (to minimize the
relcase of asbestos fibers) during removal of
the bag from the work area and for cleaning
any material that may have escaped during
the installation of the glove bag: and

(7) HEPA-equipped dust cartridge
respirators for use by the employees involved
in the removal of asbestos with the glove bag.

Glove Bag Work Practices. The proper use
of glove bags requires the following steps:

{1} Glove bags must be installed so that
they completely cover the pipe or other
structure where asbestos work is to be done.
Glove bags are installed by cutting the sides
of the glove bag to fit the size of the pipe from
which asbestos is to be removed. The glove

hag is attached to the pipe by folding the
open edges together and securely sealing
them witk tape. All openings in the glove bag
mus! be sealed with duct tape or equivalent
material. The bottom seam of the glove bag
must also be sealed with duct tape or
equivalent to prevent any leakage from the
hag that may result from a defect in the
bottam seam {Figure G-1(B}).

(2) The employee wha is performing the
ashestos removal with the glove bag must
don a half mask dual-cartridge HEPA-
equipped respirator; respirators should be
worn hy emplayees who are in close contact
with the glove bag and who may thus be
exposed as a result of small gaps in the
seams of the bag or holes punched through
the hag by a razor knife or a piece of wire
mesh.

{1) The renroved asbestos material from the
prpe or other surface that has fallen into the
enclosed hag must be thoroughly wetted with
a wetting agent (¢pplied with an airless
sprayer through the pre-cut port provided in
most gloves bags or applied through a small
hole cut in the bag) (Figure G-1(C)).

{4) Once the asbestns material has been
tharoughly wetted. it can be removed from
Ihe pipe. beam ar other surface. The choice of
1nol to use to remove the asbestos-containing
mdlerial depends on the type of material to
be removed. Asbestos-containing materials
are gencrally covered with painted canvas
and/or wirc mesh. Painted canvas can be cut
with a razor knife and peeled away from the
asbestos-containing material underneath.
Once the canvas has been peeled away. the
ashestos-containing material underneath may
be dry. in which case it should be re-sprayed
with a wetting agent to ensure that it
generates as little dusi as possible when
removed. I the asbestos-containing material
is covered with wire mesh, the mesh should
be cut with nips. tin snips. or other
appropriate tool and removed.

A wetting agent must then be used to spray
any laver of dry material that is expased
heneath the mesh, the surface of the stripped
underlying structure. and the inside of the
glove bag.

{5) After removal of the layer of asbestos-
containing material, the pipe or surface from
which asbestos has been removed must be
tharaughly cleaned with a wire brush and
wet wiped with a wetting agent until no
traces of the asbestos containing material can
be secn.

{6} Any asbestos contdining insulation
edges that have been exposed as a resuit of
the removal or maintenance activity must be
encapsulated with bridging encapsulant to
ensure thait the edges do not release asbestos
fibers to the atmosphere after the glove bag
has been removed. 3

(7) When the asbestos removal and
encapsulation have been completed. a
vacuum hose from a HEPA filtered vacuum
must be inserted into the glove bag through
the port to remaove any air in the bag that
may contain asbestos fibers. When the air
has been removed from the dag, the bag
should be squeezed tightly (as close to the
top as possible), twisted. and sealed with
tape. to keep the asbestos materials safely in

the bottom of the bag. The IHHEPA vacuum can
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then e removed from the bag and the gluve

Lag ttself can be removed from the work area
to be disposed of properly (Figare (—1{D)L
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Figure G-2. Schematic of Mini-enclosure

Alini-Enclosures

In some instapces. such us removal of
asbestos from & small ventilation system or
from a short length of duct. & glove bag may
not be either large enough or of the proper
shape to enclose the work area. In such
cases. a mini-enclosure can be built around
the area where small-scale. short-duration
ashestos maintenance or renaovation work is
to be performed (Figure G-2). Such an

enclosure should be constracted of 6-mil-
thick polvethylene plastic sheeting and can
be small enough to restrict entry 1o the
ashestos work area 1o one worker.

For example. a mini-enclosure can be built
in a small wtility closet when asbestos-
containing duct covering is to be removed.
The enclosure is construcied by:

(1) Affixing plastic sheeting to the walls
with spray adhesive and tape;

{2) Covering the floor with plashic and
sealing the plisstic covering the floor to the
plastic on the walis.

{3} Seuling any penetrations such.as pipes
or electrical conduits with tape: and

(4} Constructing a small change room
{approximately 3 feet square) made of 6-mil
thick polyethylene plastic supported by 2-
inch by 4-inch lumber {ihe plastic should I
altached to the lumber supports with staples
or spray adhesive and tape).

The change room should be contiguous to
the mini enclosure, and is necessary to allow
the worker to'vacuum off his protective
coveralls and remove them before leaving the
work area. While inside the enclosure, the
worker should wear Tyvek® disposable
coveralls and use the appropriate HEPA
filtered dual cartridge respiratory protection.

The advantages of mini-enclosures are that
they limit the spread of asbestos
contamination, reduce the potential exposure
of bystanders and other workers who may Le
working in adjacent sreas. and are quick and
easy to instail. The disadvantage of mini-
enclosures is that they may be too small 1o
contain the equipment necessary to create a
negative pressure within the enclosure:

.~ however, the double layer of plastic sheeting

will serve Lo restrict the release of asbestos
fibers 1o the area outside the enclosure.

Remaoval of Entire Structures

When pipes are insulated with asbestos-
containing materials. removal of the entire
pipe may be more protective, easier. and
more cost-effective than stripping the
asbestos insuiation from the pipe. Before
such a pipe is cut. the asbestos-containing
insulation must be wrapped with 6-mil
polyethylene plastic and securely sealed with
duct tape or equivalent. This plastic covering
will prevent ashestos fibers from becoming
airborne as a result of the vibration created
by the power suws used to cut the pipe. If
pussible, the pipes should be cut at locations
that are not insulated to avoid disturbing the
asbestas. H a pipe is completely insulated
with ashestos-containing materials, small
scections should be stripped using the glove-
bug method described above before the pipe
is cut at the siripped sections.

Enclosure

The decision 1o enclose rather than remove
asbestos-containing material from an area
depends on the building owner's preference.
i.e., for removal or containment. Owners
consider such factors as cost effectiveness,
the physical configuration of the work area.
and the amount of traffic in the area when
determining which abatement method to use.

if the owner chooses to enclose the
structure rather than to remove the asbestos-
containing material insulating it, a solid
structure {airtight walls and ceilings) must be
built around the asbestos covered pipe or
structure to prevent the release of asbestos-
containing materials into the area beyond the
enclosure and to prevent disturbing these

* Mention of trade names or commercial products
does not constitute endorsement or
recommendation for use.
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cotenials by casual contact durna totare o Vot i holes i asbestos-containng disease aod vanous tvpes of cancers of the

entenanee aperations,

Such g perpu o the Do ot the
Lonldimg) enclosie should be aadt of new
constenction matersals and shouold e mmipaet
resistant and aetghit. Eonclasnie walls shouid
be made af tonaue-and-graove bhaands
boards with spae jomts. or gypsum bosrds
baving taped seams. Toe underlving stucture
inust be able to snppart the waaghbt of the
enclosure. (Suspended coilings with Lid in
paneis do not provide airnght encloauies and
vhauld not be used to enclose sirncinres
covered with ashestos-contaunng matenals |
All juints between the walis sad cethog of
the enclosure should be caulhed to provent
the escape of asbestos fibers. During the
installaton of enclosures. tools that are used
tsuch s diills or rivet tools) should be
equipped with HEPA-filtered vacuns
Before constructing the enclosure. all
electrical conduits, telephone hnes ievssid
lichts. and pipes in the area to he endlosed
should be moved to ensure that the erslasue
will not have to be re-opened later for ronting
or emergency maintenance. I{ such lights or
other equipment cannot be moved o a new
location for logistic reasons. or if moving
them will disturb the asbestos-containing
materials, removal rather than enclosre of
the asbestos-containing matenals is the
appropriate control method to use.

o) e

Aluintenance Program

An asbestos maintenance prograin miust be
initiated in all faciliyes that have a<hestos-
containing matenials. Such a program sbauld
include:

* Development of aninventory ol aH
asbastos-contiining riaterials in e Laoite:

¢ Periodic examination of all asbesios-
containing materials to detect detenioianon:

* Written procedures for handinng asirestos
materials during the performan e of suiaci-
scale, short-duration maintenaner and
renovation activities:

o Written procedures Tor avhiestos
drsposal; and

o Written procedires foi deadne arn
ashestos-related emeraencic.

Members of the building's v e
eagineering staff felectnoans, heatog arr

canditivming engineers, plumners, et wha
nty be reqinned to handle ashestos
containing materials should he v
procedures. Such training sha!
mnimum:

o Information regarding tvpees of s stos
and its various uses and lorms:

o Information an the health offe
associated with ashestas expasere:

¢ Descriptions of the proper methoe s of
handling usbestos-contisning mirle

e Information on the use ot HEPA.
equipped dual cartridge respirstory and othoa
personal protection during mairterncge e
aclivities

als anc

Prohibired Activitios

The training program for the mamenance
engineering staff should descirbe nverhods of
h.andling asbestos-containng mateiiais 4s
well as routme nunntenaace 2otcies that
are prohibited when ashestos-cantaimng
muterials areinvolved Far e .
maintenance stafl emplovecs shoe 11‘1 he
metructed

sl
e Lot g plants or protares on

s covered with ashestoscontammyg
miiternls,

sttt

o Voo send ashestos-contaonng ooy

sl
« Nt

(o daage ashestos-conts

Hng
aoaternals while moving fuimitar e o ather
obyects

o Nopoonstall crirtams, drapes; o
drvaders mosuch aoway that they damage
Lstesios containing materiils;

o Nodto dost floors, ceiings, makdimas or
other surfaces in asbestos-contanunated
~invronmenis with a div bresh or sweep awath
adiy hroom:

o Noftouse an ordmary vaos
ap asbestos-contaming debiis:

o N0l to remove cething Gles Leiow
ishiestos-conbauning materigiy wethont
weany the propes respiratory prateciion.
g the arca of other peoplo, ind
abserving asbestos removal waste disposal
procedares;

o Norto remaove
Jieviand

o Mot ta shake ventiiotion system lihers.
Appendix H to § 1926.58—Suhbslance

Technical Information for Asbestos, Non-
Mandatory

st clegn

vantilation svstom filters

U Substnee ldentitication

“Asbestos™ s the name of 4
sume-silicate minerals that
vecnr in throus forms. Minerals that are
included in this 2roup are chrvsotile,
conerdolite. amosite. anthophyllite ashestos.
emolite ashestos. and actinolite ashestos,

13 Ashestos, tremolite, anthopbvllite, and
actialite ae used i the manufactuse of
Boatresistant clothing, astomotive brake and
Steh himpes, and o vanety of building
muatenials inchiding flone tiles, rooting v
coting ties, asbestos-coment pipe and \hw'!
Aainl five-resistant drywail. Asbestos,
tremolite, anthophyiiite and actinolite are
abso piesentin pipe and boiler fisalation
aritenalssand o spraved-anamatenads
tooted on beams m crawlspaes, snd
Letn "1"1 walls.

. Phe potential for an asbestos-caniamnyg
arodnet to release breathable ibers depends
angts degres of frisbhihiv. Frighle means that
e mepterial can be crumbled wath bl
prossave and s therefore bhely to eimt hihers
he fibrous o thaffy sprayed-on niatesials
ssead o Tueproofing, insulation, or saund
pravtng are copstdered to be friable and
thog

\. Substance:
Cass ol maagine:

cadidy velease goborne fibers o
Cotried NMaterials such as vieylashestos
Do the o coofing felts aie considaeied

Cand weneraily do nat erie seboe
Cvouniess subijecied to sandimg or saway
oeerationss Asbestos-cement pipe or shiceet
can et airhorne fibers ff the muatenals are
cat ot sawed or d they are hroken dis
demabian aperations.

0. Prormissdife exposure: Exposure to
aizhorne ashestos, tremolite, anthoghyllite,
and actinobite nbers may not exceed 0.2
fihers per cubie contimeter of air (02 {/cc)
averaied over the 8-hour waorkday.

11 Health Hazard Data

A Ashestos. tremolite, anthophvihite, and
scinobte can cause disabling resieratory

fhers are nbhaled Inhalmg aringestineg tibets
stann caetseundated cothing or skin can also
The svimptoms of
those diseases aeneratly do not appear for 20

cosult o these diseases,

ar mere vears after mitial exposuie.

B Eaposune o ashestos, tremuobite,
mthaphvilite wnd actmolite has heen shoawn
o cause fung cincer, mesathehoma, and
cancer ot the stomach and eolun.
Mesothehoma is o rare cancer of the thin
membirane lining of the chest and abhdomen
Svinpioms of mesothelioma include shartness
of hranth, pain in the walls of the chest, and/
ar ahdominal pain.

L. Respirators and Pratective Clothing

A. Respirators: You are required to weas 4
respirator when performing tasks that result
in nsbestos, tremolite. anthophyllite and
actinolite exposure that exceeds the
pernissible exposure limit {PEL) af 0.2 {/ec
These vonditions can occur while your
employer i3 in the process of installing
engincering controls to reduce asbestos.
tremolite, authophylhite and actinolite
2xpasure, or where engincering controls are
not frasible tu reduce asbestos. tremolite,
anthophyllite and actinolite exposure. Air-
purifying respirators equipped with a high-
officiency particulate air (HEPA) filter can be
used where airborne asbestos, tremotite,
anthophyliite and actinolite fiber
concentrations do not exceed 2 f/ce;
otherwise, air-supplied. positive-pressure. full
laeemece respirators must be used.
Disposable respirators or dust masks are not
pernitted to be used for asbestos, tremolite.
anthophyliite and actinolite work. For
offective protectian. resprrators must (it your
o und head snugly. Your employer is
regoired to conduct it tests when vou are
first assigned a respirator and every 6 months
theraufter. Respirators should not be
lonsened or remaoved in work situations
where their use is required.

B Protective Clothing: You are regutred tn
wir proteclive cluthing in work areas where
ashestos. tremolite. anthophyllite, and
actsalite fiber concentrations exceed the
dernvssibie exposure imit (PEL) o7 0.2 {/ce
peevent eontamination of the skin. Where
protective clothing is required, your employes
st providie vou with clean garmenis.
Liihess vou are working on a large usbestos,
tremolite, anthophvilite. and actinolite
remaoval or demalition project, your emplover
must alsa provide a change room and
separate iockers for vour street clothes
contarunated woirk ciothes. If you are
warking on o baree ashestos, tremohte.
anttaphyilite. and actinolite removal or
durralimon project, and where itis feasible 10
do <o, vour employer must provide a clean
raom, shower, and decontamination room
contiganus to the work arca. When leaving
the waik irea. you must remove
contaminited clothing before proceeding to
the shower, [ the shower is not adjacent to
the work area. you must vacuum your
Jothung before procecding to change ihe
room and shower. To prevent inhaling fibers
o contaminated chinge rooms and showers,
lve vaur respirator on until you leave the
shower and enter the clean change room

10}

and
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IV. Disposal Procedures and Cleanup

A. Wasles that are generated by processes
where asbeslos, tremolite, anthophutlite, and
actinolite is present include:

1. Empty asbestos. tremolite. anthophyilite,
and aclinolite shipping containers.

2. Process wastes such as cutlings.
trimmings, or reject materials. )

3. Housekeeping waste from sweeping ur
vacuuming.

4. Ashestos fireproofing or insuliuting
material that is removed from buildings.

5. Ashestos-containing building products
remuved during building renovation o
demolition.

6. Contaminated dispogable protective
clothing.

8. Empty shipping bags can be flattencd
under exhaust hoods and packed into airtight
containers for disposal. Empty shipping
drums are difficult to clean and should be
sealed.

C. Viicuum logs or dispasable paper filters
should nct be cleaned, but should be sprayed
with a fine water mist and placed intv 4
lubeled waste container.

D. Process waste and housekeeping waste
should be wetted with water or a mixture of
water and surfactant prior to packaging in
disposable containers.

E. Asbestos-containing material that is
removed from buildings must be disposed of
in leak-tight 6-mil thick plastic bags. plastic-
lined cardboard containers, or plastic-lined
metal containers. These wastes. which are
remeved while wet, should be sealed in
containers before they dry out to minimize
the release of asbestos. tremolite,
anthophyllite. and actinolite fibers during
nandling.

V. Access to Information

A. Each year. your employer is required to
inform you of the information contained in
this standard and appendices for asbestos. In
addition, your emplover must instuct you in
the proper work practices for handling
asbestos-containing maferials, and the
correct use of protective equipment.

B. Your employer is required to determine
whether you are being exposed to asbestos.
You or your representative has the right to
observe employee measurements and to
record the cesults obtained. Your emplover is
required to inform you of your exposure, and,
if you are exposed above the permissible
limit, he cr she is required to inform vou of
the actions that are b:ing taken fo reduce
your exposure to within the permissible limit.

C. Your employer is required ta keep
records of your exposures and medical
examinstions. These exposure records must
be kept for at least thirty (30) vears. Medical
records must be kept for the periad of vour
employment plus thirty (30 years, )

D. Your employer is required to release
your exposure apd medical records to your
physician or designated representative upen
your written request.

dix 110 §1926.38—Medical
gmllgm Guidelines fur Asbestos,
Tremolite, Antbophyllite, and Actinolite,

Nop-Mapdstory
1. Route of Entry
inhalation ingestion.

I Toxicology

Clinical evidence of the adverse effects
associated with exposure to asbestos.
tremolite. anthophyllite, and actinolite, is
present in the form of several well-condurted
epideniiological studies of accupationally
exposed workers. family eontacts of workers,
sud persons living near ashestos. tremolite,
anthophyllite. and actinolite mines. Thear
studies have shown'a definite association
Lelwe en exposure to asbestos, tremolite,
anthophyllite, and actinolite and an
increased incidence of lung cancer. pleural
and peritoneal mesothelioma. gastrointestingl
cancer. and asbestasis. The latter is a
disabling fibrotic lung diseuse that is caused
only by exposure to asbestos. Exposure ta
asbestus, tremolite. anthophyllite. and
actinolite has also been assocated with an
increased incidence of esophageal. kidney,
laryngeal, pharyngeal, and buceal cavity
cancers. As with other known chronic
occupational diseases. disease associated
with asbestos. tremolite. anthophyllite, and
actinolite generally appears about 20 years
following the fizst occurrence of exposure:
There are no known acute effects associated
with exposure to asbestos. tremolite,
anthophyllite, and actinolite.

Epidemiological studies indicate that the
risk of lung cancer dmong exposed workers
who smoke cigarettes is greatly increased
over the risk of lung cancer among non-
exposed smokers or exposed nonsmakers.
These studies suggest that cessation of
smoking will reduce the risk of lung cancer
for a person exposed to asbestos. tremolitc.
anthophyllite. and actinolite but wiil not
reduce it to the same level of risk as that
existing for an exposed worker whao has
never smoked.

Iil. Signs and Sympioms of Exposure-Related
Disease

The signs and symptoms of lung cancer or
gastrointestinal cancer induced by exposure
to asbestos. tremolite, anthophyllite, and
aclinolite are not unique. except that a chest
X-ray of an exposed patient with lung cancer
may show pleural plaques. pleural
calcification. or pleural fibrosis. Symptoms
characteristic of mesothelioma include
shortness of breath, pain in the walls of the
chest, or abdominal pain. Mesothelioma has
a much longer latency period compared with
lung cancer {40 vears versus 15-20 years),
ard mesothelioma is therefore more likely to
be found among workers who were first
exposed to asbestos at an early age.
Mesothelioma is always fatal.

Asbestosis is pulmonary tibrosis caused by
the zccumulation of asbestos fibers in the
lungs. Symptoms include shortness of breath,
coughing. fatigue, and vague feclings of
sickness. When the fibrosis worsens,
shortness of breath occurs even at rest. The
diagnosis of asbestosis is based on a history
of exposure to asbestos, the presence of
characteristics radiologic changes. end-
inspiratory crackles (rales}. and other clinical
features of fibrosing lung discase. Pleural
plagues and thickening are observed on X-
Tays taken during the early stages of the
e v ot progreaie
Exposure, although h'b é Ce.(') Con“nUEd'

gh this appears to be a highly

mdivnlughred choaracteristico In severe cises,
death mav be cavsed by respiratory or
candoae falurs

IV Surveillaner and Preventive
Concderations

As noled above expasure to ashestos,
freseolite, wnthopdn llite, and actinolite has
teen linaed to an increased risk of lung
Ciarees, merothsLoma, gastrointeshinal
caircre and ashiestosis among occupahonatly
expiosed workers. Adequate screering tests
to determmie an empioyee's potential for
developing senious chronic diseases, such as
w caneer, from exposure to asbestos.
tremobite. anthophyliite. and actinolite do not
presently exist ilowever. some tests;
partontarly chest Xeravs and pulmonary
function tests. mav indicate that an employee
hus been overesposed to asbestos. tremolite,
anthophvllite. and actinolite, increasing his o
her risk of developing exposure related
chrome diseases. it s important for the
physician to hecome familiar with the
operating conditions in which occupational
exposuie to ashostos, tremolite,
anthophyllite, and actinolite is likely to vecur.
This is particularly important in evalualing
medical and work histories and in conducting
physical examinations. When an active
employee has been identified as having been
overeaposed to ashestos. tremolite.
anthophvllite, and actinolite, measures taken
by the employver to eliminate or mitigate
further exposure should also lower the risk of
serious lang-term consequences.

The employer is required to institute a
meidical surveillance program for all
empluyees who are or will be exposed to
ashestos, tremolite, anthophyllite, and
actinolite ot or above the action level (8.1
fiber per cubie centimeter of air) for 30 or
rrore davs per vear and for all employees
whu re assigned to wear a negative-pressure
resperator. All examinations and procedures
must be perfurmed by or under the
supervision of ¢ licensed physician, at a
reasanable time and pluce, and at no cost to
the emiplover.

Althoagh broad latitude is given to the
physician in prescribing specific tests to be
included in the medical surveillance program.
USHA requires inclusion of the following
elements in the routine examination:

{11 Medical und work histories with special
emphasis directed to symptoms of the
rerpiratory system, cardiovascular system.,
and digestive tract,

{11} Completion of the respiratory disease
guestionnaire contained in Appendix D.

{iii) A physical examination including a
chest roentgenogram and pulmonary function
test that includes measurement of the
employee's forced vital capacity {(FVC) and
forced expiratory volume at one second
{(FEV.].

(iv}) Any labouratory or other test that the
examining physician deems by sound
medical practice to be necessary.

The emplover is required to make the
prescribed tests available at least anpually to
thosc employees covered: more often than
specified if recommended by the examining
physician; and upon terminuation of
emp.oyment.
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The employer is required to provide the
physician with the following information: A
copy of this standard and appendices: a
description of the employee’s duties as they
relate to asbestos exposure; the employee’s
representative level of exposure to asbestos,
tremolite. anthophyllite, and actinolite: a
description of any personal protective and
respiratory equipment used; and information
from previous medical examinations of the
sffected employee that is not otherwise
available to the physician. Making this
information available to the phystcian will
aid in the evaluation of the employee's health

in relation to assigned duties and fitness to
wear personal protective equipment. if
required.

The employer is required to obtain a
written opinion from the examining physician
containing the results of the medical
examination; the physician's opinion as to
whether the employece has eny detected
medical conditions that would place the
employee at an increased risk of exposure-
related disease: any recommended
limitations on the employee or on the use of
personal protective equipment: and a
statement that the employee has been

informed by the physician of the results of
the medical examination and of any medical
conditions related to asbestos, tremolite,
anthophyllite, and actinolite exposure that
require further explanation or treatment, This
written opinion must not reveal specific
findings or diagnoses unrelated to exposure
to asbestos, tremolite, anthophyllite, and
actinolite, and a copy of the opinion must he
provided to the affected employee.

[FR Doc. 88-13674 Filed 6-17-86; 1:00 pm]
BILLING CODE 4510-26-M
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