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ASBESTOS-CONTAINING BUILDING MATERIAL (ACBM)

AWARENESS TRAINING MANUAL

FOR

SOUTHERN METHODIST UNIVERSITY

DALLAS, TEXAS

I. RECOGNIZING ACBM
The Occupational Safety and Health Administration (OSHA) 29 Code of Federal Regulations (CFR) 1926.1101 requires that the employer provide, at no cost to employees, a training program for all employees who are likely to be exposed in excess of the PEL and for all employees who perform Class I through IV asbestos operations, and shall ensure their participation in the program.  Training shall be provided prior to or at the time of initial assignment and at least annually thereafter.

Prior to any renovation or dismantling within a public building, the Texas Department of Health (TDH)'s Texas Asbestos Health Protection Rules (TAHPR) requires building owners to have an asbestos inspection completed by a TDH-licensed asbestos inspector.  All affected work areas must be inspected prior to renovation or demolition activities.  

The majority of the Southern Methodist University (SMU) buildings have been inspected for asbestos-containing building materials (ACBM). The inspection reports are available for review in the office of David Liner, Assistant Director , Office of Risk Management   

Because of the age of the buildings, ACBM may be concealed in areas not suspected to contain asbestos.  During demolition of concealing walls and ceilings, construction and maintenance workers should proceed with caution during demolition activities.  If any suspect ACBM is revealed during any renovation or demolition activities, all work in the immediate area shall cease and the appropriate owner's representative shall be notified.  Adequate sampling and analyses shall be implemented in a timely manner to determine the material's content.  No work shall be permitted where suspect material had been uncovered until the Owner or Owner's representative gives notification that the materials in question are either non-asbestos or have been properly abated.

Suspect materials include any material serving as a sprayed‑on or troweled‑on acoustic or fireproofing surface; floor and ceiling tiles; transite panels, siding or shingles; wall surfacing materials; flooring materials; thermal insulation or any material associated with mechanical systems; or any binding agent such as tar sealant, mastic adhesive, roofing tar, caulking, et cetera. TDH regulations require bulk samples in public buildings be collected by a licensed asbestos inspector or individual asbestos consultant.

The Asbestos Hazard Emergency Response Act (AHERA), which addresses asbestos in schools, classifies ACBM into three (3) types of building material as defined below  (see Environmental Protection Agency, 40 Code of Regulations 763, Part III, published October 30, 1987).  Although the EPA does not require that SMU comply with the AHERA regulations, the AHERA regulations are "state-of-the-art" requirements in the industry.

A.
"Surfacing Materials" means material in a building that is sprayed-on, troweled-on, or otherwise applied to surfaces, such as acoustic plaster on ceilings and fireproofing material on structural members, or other materials on surfaces for acoustic, fireproofing, or other purposes.

B.
"Thermal System Insulation" means material in a building applied to pipes, fittings, boilers, breaching, tanks, ducts, or other interior structural components to prevent heat loss or gain, water condensation, or for other purposes.

C.
"Miscellaneous ACM" means interior building material on structural components, structural members, or fixtures, such as floor and ceiling tiles; it does not include surfacing material or thermal insulation.

I.1. Factors for Assessing Potential Exposure to Asbestos

The potential for exposure to asbestos depends on the material conditions the likelihood of disturbing the ACBM, and the potential for the fibers to be transported.  The following types of activities and conditions are ways that fibers may be released or resuspended:

· renovation projects (e.g., remodeling, replacement, additions, etc.)
· repair and maintenance activities
· routine cleaning
· operation of building systems (e.g., heating and cooling, air handling, plumbing, etc.)
· activities of building occupants (e.g., moving furniture, hanging plants, vandalism, etc.)
· deterioration of ACBM
The above list divides potentially exposed building occupants into two groups by activity.  The first group consists of service workers – those persons responsible for performing renovation, repair, maintenance, and cleaning activities.  This group has the greatest exposure factor.  Renovation/demolition workers must be aware of the potential asbestos-containing materials and adhere to special work practices and controls while working with or around the material.

The second group of occupants consists of office workers, visitors, and anyone in the building not involved in renovation, repair, maintenance, or cleaning.  This group has a lower exposure factor although exposure for all building occupants can by increased if service and maintenance workers do not follow good work practices.

I.2. Exposure Factors

Exposure factors refer to conditions, which may permit or enhance the possibility of a fiber release episode.  Any of the factors evident in ACBM located in SMU facilities indicate a need for more conscientious monitoring of material conditions and greater care when working around the affected material.  AHERA recognizes six (6) exposure factors as follows:

A.
"Visibility" refers to the common situation that if ACBM is not immediately and obviously visible, the building occupants may forget its presence and accidentally expose it in a manner, which could cause a fiber release episode.

EXAMPLE:
ACBM fireproofing on beams above suspended ceilings and insulation on pipes should be considered highly accessible if maintenance workers need to enter the space or are likely to contact the material during normal activities.

Accessibility to other building occupants is an important consideration.  Height above the floor is one measure of accessibility although objects have been found embedded in ceiling material as high as 25 feet above the floor.  Some material may be permanently or temporarily enclosed within a barrier.  Although barriers reduce accessibility, the barriers themselves must be monitored to ensure continued integrity.

C.
"Friability" refers to a condition indicting that material is easily crumbled when touched.  Friability is an important exposure factor because friable material presents a greater fiber release potential than nonfriable material. 

EXAMPLE:
Soft, fluffy sprayed-on acoustic ceiling material would be more friable than asbestos-containing linoleum.

D.
"Ventilation" can create material damage or spread contamination if ACBM exists in an exhaust or intake component.


"Air Movement" may erode ACBM surfaces causing fiber release.  The likelihood that erosion may occur is related to the speed with which the air strikes the surface.  Thus, high-speed air movement created by the piston action of an elevator in an elevator shaft would be of more concern than air moving at a relatively slow speed through a large air plenum.  

An "Air Plenum" is a space between a permanent ceiling and a lower, suspended ceiling, which is often used to transport ventilation air.  Typically, a plenum of this type is used to return air from rooms and corridors to air handling equipment, although plenums are used occasionally to supply air.  Any fibers released in an air plenum can be transported and thus contaminate all spaces served by the air handling system.

E.
"Activity" or occupation and usage of a particular area will affect exposure.

EXAMPLE:
Asbestos-containing ceiling tile located in a gymnasium where large groups of students play volleyball all day will have much greater exposure factor than the same ceiling would have in a private office.

F.
"Vibration" including high levels of activity such as running or other athletic activities tends to create vibration, which may accelerate fiber release.  Vibration from mechanical equipment, road vehicles, and airplanes or from sound waves (e.g., music or noise), particularly those of regular occurrence, may have a similar effect on ACBM.

I.3. Damage Factors

As with exposure factors, damage can affect the physical conditions of ACBM, increasing fiber release potential.  Maintenance personnel should watch for and monitor the following categories of possible damage:

A.
"Physical damage" is damage caused by mechanical deformation of the material such as might occur by being struck with a ball or the hand.  Another major cause of damage is proximity to repair items.  If the material is in the immediate vicinity of a commonly repaired item, such as a light fixture or valve, untrained personnel could come into accidental contact and disturb the ACBM.  This is particularly important when outside contractors might be involved, such as phone company personnel working on phone cables or junction boxes.

B.
"Water damage" is caused by the action of liquid on the material.  Water damage is explicitly identified as a cause of special concern in the AHERA regulations.

C.
"Deterioration" of the ACBM may occur with age, conditions of high heat, or humidity.  When deterioration occurs, the integrity of the protective covering or the cohesion of the ACBM to the substrate will be affected.

I.4. Classifying Damage

Damaged surfaces are much more likely to release fibers when disturbed by physical contact, vibration, or air movement.  AHERA differentiates between classes of damage as follows:

A.
Surfacing and Miscellaneous Material: Significant Damage


ACBM with one or more of the following characteristics: the surface is crumbling or blistered over at least 1/10  of the area of the damage is evenly distributed, or at least 1/4  if the damage is localized; large areas of material hanging from the surface, delamination, or showing adhesive failure; at least 1/10 of the surface (if the damage is evenly distributed) or up to 1/4  of the surface (if damage is localized) blistered, crumbling, water-stained, or gouged, marred, or abraded; some accumulation of powder, dust or debris on surfaces beneath the ceiling or wall.

C.
Surfacing and Miscellaneous Material: Good Condition


ACBM with no visible damage or deterioration, or showing only very limited damage or deterioration.

D.
Thermal System Insulation: Significant Damage


ACBM with one or more of the following characteristics: mostly missing jackets; water damaged, crushed or heavily gouged or punctured insulation on at least 1/10 of pipe runs/risers if the damage is evenly distributed, or at least 1/4 if the damage is localized; powder, dust, and debris on surfaces beneath pipe/boilers/tanks/etc.

E.
Thermal System Insulation: Moderately Damaged


ACBM with one or more of the following characteristics: a few water strains or sections of mission jackets; crushed insulation or water stains, gouges, punctures, or marks on up to 1/10 of the insulation if the damage is evenly distributed, or up to 1/4 if the damage is localized; some accumulation of powder, dust, debris on surfaces beneath pipes, boilers, tanks, etc.

F.
Thermal System Insulation: Good Condition


ACBM with no visible damage or deterioration, or showing only very limited damage or deterioration.

Personnel responsible for monitoring ACBM in the facility should do so once every 6 months.  This periodic surveillance requires checking the material listed in the beginning of this section to determine if the physical conditions have changed since the last inspection or surveillance.  

HEALTH EFFECTS ASSOCIATED WITH ASBESTOS EXPOSURE
II. INTRODUCTION
Asbestos has been widely used throughout the world since the turn of the century.  Annual production increased progressively from 400,000 tons in the 1900's to 3.5 million tons in the late 1970's.  Since that time, production has declined.  The unique physical properties of asbestos, its virtual indestructibility – the very reasons why it achieved such widespread use – are the same properties, which make it hazardous to human health.  Once it is installed, applied, or used, asbestos is permanent.  Once asbestos fibers become lodged in the lungs, they don't "go away."

Asbestos fibers have some unique health effects on people.  Of all the compounds capable of producing an adverse effect on the human body, asbestos may have a longer latency period between exposure, and the subsequent appearances of disease, than any other substance.  For example, certain types of cancer that develop from asbestos exposure may not appear until 40 years after the exposure occurred.  The adverse health effects from asbestos exposure were first described in the early 1900's.  Nevertheless, widespread concern about asbestos developed only recently, as a result of the extensive health problems that have developed among people who were heavily exposed during and immediately after World War II.

In addition to several types of cancer, asbestos can cause a kind of lung damage not seen from exposure to other materials.  People vary considerably in their ability to withstand disease.  Some get colds frequently, others are almost immune to such infections.  Asbestos fibers can produce a fatal disease in one person, and yet leave no marks on a colleague working nearby.  Preventive measures must be adequate to protect the most sensitive, those most likely to develop disease.

II.1. NATURE OF ASBESTOS-RELATED DISEASES

Asbestos-related diseases are caused by inhalation of ingestion of asbestos fibers.  The routes of entry of asbestos into the body are breathing or swallowing fibers.  The lungs are the primary site of adverse health effects.  Air enters the lungs through the trachea and bronchi before branching out and entering the small air sacs, called alveoli, in the lower lung.  These air sacs are where oxygen and carbon dioxide exchange takes place.

Unlike most other organs, the lungs are continuously exposed to the environment, which contains vapors and suspended particulate matter.  The human body is endowed with a complex defense system to protect the lung from damage from these materials.  The breathing passages are lined with a sticky mucous layer that traps small particles.  Cilia, hair-like projections continuously moving the mucous layer toward the mouth, form the lining in the bronchial tubes.  Most particles, including asbestos fibers, are trapped and eliminated by this mechanism.  However, some asbestos fibers are carried along in the air, down the bronchial tubes, and become lodged and remain in the lung tissue.

Some fibers break into small fragments and are eliminated from the body.  Other fibers remain, either whole or in segments, and incite a reaction in the surrounding lung tissue.  Other fibers migrate to the mesothelial lining.  These retained fibers trigger tissue defense reactions and create lung disease.

A feature common to all types of asbestos-related diseases is the long latency period, the length of time it takes for disease to develop, after exposure has occurred.

Asbestos-related diseases are chronic, or long-term diseases, as opposed to acute, or short-term health effects.  There are no signs or symptoms associated neither with exposure to asbestos nor with the tissue reactions caused by the deposition of asbestos fibers.  These are the reasons for the emphasis on prevention of the disease process, reducing the risks of exposure in the first place.

II.2. SPECIFIC DISEASES ASSOCIATED WITH ASBESTOS EXPOSURE

II.2.1
Asbestosis: Asbestosis is a type of pneumoconiosis, a generic name for lung diseases, caused by inhalation of dusts.  There is a special scarring of lung tissue, known as pulmonary fibrosis that may develop after many years of exposure to asbestos.  Asbestosis is a restrictive lung disease.  When fibers lodge in the alveoli, the resultant scarring results in decreased surface area, thereby reducing the lung's ability to oxygenate the blood.  The lung's ability to expand and the breathing capacity are reduced, patients become short of breath, and specific abnormalities appear on the chest x-ray film.  If the disease process if advanced, it can cause disability and death.  Asbestosis is a progressive lung disease, which means that it can progress even after exposure is discontinued.


Prevention and early detection are important.  In addition to chest x-rays, pulmonary function tests and exposure history are important for accurate diagnosis.  The asbestosis latency period is 5 – 10 years, with very heavy exposure.  Otherwise, it may be 20 – 40 years.

II.2.2
The lung is in a cavity, the pleural cavity, and is lined with two thin transparent pliable membranes, the pleural lining.  These two linings are always moist and in contact with each other.  In a manner similar to two panes of glass with a drop of water between them, these two linings will move across on another, but are very hard to pull apart.  It is this particular quality that permits people to inhale and exhale.  If either of these linings are damaged, severe, breathing difficulty occurs.


Other lung (pleural) conditions caused by asbestos exposure include pleural plaques and pleural thickening or scarring.  The migration of asbestos fibers into the pleural membranes produces a thickening of pleural tissue that results in unique features on the chest x-ray film of exposed individuals.  These pleural changes often occur in the absence of any other effects from asbestos exposure.  These alterations of the pleura can be considered a "marker" or indicator of asbestos exposure.  They do not constitute a significant health effect in and of themselves, nor are they directly diseases.  They do indicate a potential for other asbestos-related lung diseases.

II.2.3
Lung cancer:
Asbestos is a known human carcinogen, that is, it is well documented that exposure to asbestos can cause lung cancer.  There is really no known safe level of exposure to asbestos regarding lung cancer.  Generally, a dose-response relationship exists:
the risk of disease increases in direct proportion to the increase in asbestos exposure.  However, for lung cancer, there is no known threshold, or "safe" dose, at which it can be said that the risk of this response, lung cancer, is zero.  The latency period for lung cancer caused by inhalation of asbestos is usually at least 15 years with a peak at 30 – 35 years.

II.2.4
Smoking and Asbestos Exposure:
Another very important point with regard to asbestos and lung cancer is the synergistic, or mutiplicative effect of cigarette smoking and asbestos exposure.  The incidence of lung cancer is much higher among smokers who were also exposed to asbestos, than among smokers with either one or the other risk factors alone.  To quantify this the risk of lung cancer among smokers who are not exposed to asbestos is approximately ten (10) times that of non-exposed non-smokers.  Asbestos workers who do not smoke have a risk of approximately five (5) times that of non-exposed non-smokers.  However, the combined (synergistic) effect, among smokers who are also exposed to asbestos, is not simply additive, but is multiplicative: their risk of lung cancer is 50 – 55 times that of non-exposed non-smokers.  It is also important to note that if a person stops smoking, that within 5 – 10 years, the risk of lung cancer can decrease to close to that of a non-smoker.


Cigarette smoke has numerous other adverse effects on the lungs, which are related to this synergistic effect that it has on the occurrence of lung cancer among those exposed to asbestos.  

Cigarette smoke impairs the normal defense mechanisms that exist within the lung so that the clearance process described earlier is impaired.  There is strong evidence that retention of asbestos fibers in the lung is increased among smokers because of smoking-induced reductions in lung clearance.  The frequency of all types of lung disease is greatly magnified among smokers.  However, the combination of cigarette smoke and asbestos fibers is particularly hazardous for the lungs.

II.2.5.
Mesothelioma:
Mesothelioma is an unusual form of cancer, rarely seen in the general population in the absence of asbestos exposure.  Mesothelioma tumors are uncontrolled growth of cells in the lining of the chest cavity, the pleura, in-between the chest wall and the lungs, or in the lining of the abdominal cavity, the peritoneum.  It is important to note that many cases of mesothelioma are associated with relatively low level of asbestos exposure and short-duration exposures.


This points out a concern for non-occupational exposure.  Cases of mesothelioma have occurred among wives and children of asbestos workers, where their only contact with asbestos was from the contaminated clothing brought home by the worker.  This is one of the reasons disposable clothing is used by asbestos workers and shower change  rooms are now required on asbestos abatement job-sites.  The mesothelioma latency period is long, up to 40 years after the exposure, and before the onset of the disease.  It is an incurable form of cancer, and usually fatal within 1 – 2 years after diagnosis.

II.2.6
Other Cancers:
In addition to lung diseases and lung cancers, asbestos may be associated with increased incidence of gastro-intestinal (G-I) tract or digestive tract cancers, such as  cancers of the esophagus, stomach and colon.  This is presumably due to the ingestion of asbestos fibers.  With early detection, these types of cancers can be curable.
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ASBESTOS AWARENESS ATTENDEES

ASBESTOS AWARENESS PROGRAM

SOUTHERN METHDODIST UNIVERSITY

SITE:

SMU CAMPUS


 

DATE: 02/19/02

ADDRESS:
DALLAS, TEXAS
On the above date, a two (2)-hour session was conducted regarding awareness of asbestos and the impact of asbestos-containing building materials (ACBM) on SMU’s employees work activities.  The following items were addressed during this two-hour training course:


1.
Health effects of asbestos and general work practices for ACBM.


2.
The nature of asbestos and its various uses and forms.


3.
Recognition of damage, deterioration, and delamination of the ACBM.


4.
Name and telephone number of the person designated to carry out general owner responsibilities.


5.
That person's name and telephone number are:



NAME:
David Liner, Asst Director, Office of Risk Management


PHONE: (214) 768-3224
 
F&A recognizes the following personnel as having attended this two-hour awareness course.  Any person scheduled to work with or around ACBM must attend a similar two-hour awareness course.


SIGNATURE
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	____________________________
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	_________________
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