Building Inspector Initial Training

AGENDA

Day 1
Time | Topic | Section Time | Topic | Section
8:00 | Introduction and A 1:00 Functions/Qualifications and C
Background Information Role of Inspectors
9:00 | on Asbhestos
10:00 | Potential Health Effects B 2:00 | Legal Liabilities and D
Related to Asbestos Defenses
11:00 | Exposure
12:00 Lunch 3:00 | Understanding Building E
Systems
4:00 | Dismissal
Day 2
Time | Topic | Section Time | Topic | Section
8:00 Understanding Building E 1:00 | Bulk Sampling and |
Systems (continued) Documentation of Asbestos
9:00 Public/Employee/Building F 2:00 | Inspector Respiratory J
Occupant Relations Protection and Personal
Protective Equipment
10:00 | Pre-inspection Planning G 3:00 | Recordkeeping and Writing K
and Review of Previous the Inspection Report
Inspection Records
11:00 | Inspection for Friable and H 4:00 | Dismissal
Non-Friable ACCM and
Assessing the Condition
of Friable ACCM
12:00 Lunch
Day 3
Time | Topic | Section Time | Topic | Section
8:00 | Field Trip M 1:00 | Regulatory Review L
9:00 2:00 | Course Review
10:00 3:.00 | Examination
11:00 4:00 | Dismissal
12:00 Lunch

Note: The above times are estimates. Some topics/sections require more time, others less. The
field trip scheduled for the morning of the third day may be moved to the afternoon of the second
day depending on the availability of the facility(s) used for this hands-on activity.
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SECTION A: BACKGROUND INFORMATION ON ASBESTOS
OBJECTIVES:

To become familiar with the history of asbestos use.
To recognize the characteristics and various types of asbestos.

To become acquainted with various types of asbestos-containing materials (ACM) found in building
applications.
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SECTION A: BACKGROUND INFORMATION ON ASBESTOS
HISTORICAL PERSPECTIVE

The word asbestos is derived from a Greek adjective meaning inextinguishable. The “miracle
mineral” as it was referred to by the Greeks, was admired for its soft and pliant properties, as well as
its ability to withstand heat. Asbestos was spun and woven into cloth in the same manner as cotton.
It was also utilized for wicks in sacred lamps. Romans likewise recognized the properties of asbestos
and it is thought that they cleaned asbestos tablecloths by throwing them into the flames of a fire.

From the time of the Greeks and Romans in the first century until its re-emergence in the eighteenth
century, asbestos received little attention or use. It was not available in large amounts until extensive
deposits were discovered in Canada in the late 1800's. Following this discovery, asbestos emerged
as an insulating component in thermal system insulation for boilers, pipes and other high temperature
applications and as a reinforcement material for a variety of products.

CHARACTERISTICS OF ASBESTOS

Asbestos is a naturally occurring mineral. It is distinguished from other minerals by the fact that its
crystals form long, thin fibers. Deposits of asbestos are found throughout the world. The primary
sites of commercial production are the Commonwealth of Independent States, Canada, China,
Brazil, Zimbabwe and South Africa. Asbestos is also mined commercially in limited quantities in the
United States, in Califomia and Vermont.

Asbestos minerals are divided into two groups - serpentine and amphibole. The distinction between
groups is based upon a mineral’s crystalline structure - serpentine minerals have a sheet or layered
structure, amphiboles have a chain-like crystal structure.

Chrysotile is the only asbestos mineral in the serpentine group. The Califormia State Rock is
serpentine. It is the most commonly used type of asbestos and accounts for approximately 95% of
the ashestos found in buildings in the United States. Chrysotile is commonly known as “white
asbestos,” so named for its natural color.

Five types of asbestos are found in the amphibole group. Amosite the second most likely type to be
found in buildings is often referred to as “brown asbestos. ” As you might assume, in its natural state
amosite is brown in color.

Crocidolite, “blue asbestos,” is also an amphibole. Crocidolite was used in high temperature
insulation applications.

The remaining three types of asbestos in the amphibole group are anthophyllite, tremolite and
actinolite. These varieties are of little commercial value. Occasionally they are found as
contaminants in asbestos containing materials.

Once extracted from the earth, asbestos containing rock is crushed, milled (ground) and graded.

This produces thread-like fibers of material. What actually appears as a fiber is an agglomeration of
hundreds or thousands of fibers, each of which can be divided even further into microscopic fibrils.
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USES OF ASBESTOS

Asbestos has been used in literally thousands of products. Collectively, these are frequently referred
to as asbestos-containing material (ACM). Ashestos gained widespread use because it is plentiful,
readily available and low in cost. Because of its unique properties - fire resistance, high tensile
strength, poor heat and electrical conductivity and being generally impervious to chemical attacks,
asbestos proved well suited for many uses in the construction trades.

One of the most common uses for asbestos is as a fire proofing material. It was sprayed on steel
beams; columns and decking that were used in construction of multi-storied buildings. This
application prevented these structural members from warping or collapsing in the event of fire.
Chrysotile was the most commonly used asbestos constituent in sprayed-on fireproofing. Asbestos
is comprised of 95% of the fireproofing mixture and was used in conjunction with materials such as
vermiculite, sand, cellulose fibers, gypsum and a binder such as calcium carbonate. These materials
are soft and may be fluffy in appearance and to the touch. They vary in color from white to dark gray
and occasionally they have been painted or encapsulated with a clear or colored sealant. The
material may be exposed or concealed behind a suspended ceiling. Application to structural
members (beams and columns) often resulted in some material being sprayed on walls and ceilings
aswell. This is referred to as overspray.

Asbestos is added to a variety of building materials to enhance strength. It is found in concrete and
concrete-like products. Asbestos containing cement products generally contain Portland cement,
aggregate and chrysotile fibers. The asbestos content may range up to 50% by weight depending on
the use of the product asbestos cement products are used as siding and roofing shingles; as
wallboard; as corrugated and flat sheets for roofing, cladding and partitions; and as pipes. Asbestos
has also been added to asphalt, vinyl and other materials to make products like roofing felts, exterior
siding, floor tile, joint compounds and adhesives.

Fibers in ashestos cement, asphalt and vinyl are usually firmly bound in the matrix and will be
released only if drilling, cutting or sanding mechanically damages the material, for example. Roofing
shingles and siding may also show slow deterioration due to weathering.

As an insulator, asbestos received widespread use for thermal insulation and condensation control.
It was usually spray applied, trowel applied or factory installed on or within equipment.

Asbestos proved valuable as a component of acoustical plaster. The material was applied by trowel
or by spraying on ceilings and sometimes walls. It varies in color from white to gray. Rarely was it
painted as a noticeable loss of acoustical value occurs. Similarly, as a decorative product, asbestos
was mixed with other materials and sprayed on ceilings and walls to produce a soft, textured
appearance.

FRIABLE VS. NONFRIABLE ACM

The U.S. Environmental Protection Agency (EPA) distinguishes between friable and nonfriable forms
of ACM. Friable ACM contains more than 1% asbestos and can be “crumbled, pulverized or reduced
to powder by hand pressure when dry. ” Other things being equal, friable ACM is thought to release
fibers into the air more readily; however, many types of nonfriable ACM can also release fibers if
disturbed.
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CATEGORIES OF ASBESTOS-CONTAINING BUILDING MATERIALS
EPA identifies three categories of ACM used in buildings:
e Surfacing Materials - ACM sprayed or troweled on surfaces (walls, ceilings and

structural members) for acoustical, decorative or fireproofing purposes. This includes
plaster and fireproofing insulation.

e Thermal System Insulation - Insulation used to inhibit heat transfer or prevent
condensation on pipes, boilers, tanks, ducts and various other components of hot and
cold water systems and heating, ventilation and air conditioning (HVAC) systems. This
includes pipe lagging, pipe wrap; block, batt and blanket insulation; cements and
“muds” and a variety of other products such as gaskets and ropes.

e Miscellaneous Materials - Other, largely nonfriable products and materials such as floor
tile, ceiling tile, roofing felt, concrete pipe, outdoor siding and fabrics.

While it is often possible to “suspect’ that a material or product is or contains asbestos by
visual determination, actual determinations can only be made by instrumental analysis. The
EPA requires that the asbestos content of suspect materials be determined by collecting
bulk samples and analyzing them by polarized light microscopy (PLM). The PLM technique
determines both the percent and type of asbestos in the bulk material.

However, some of these materials do not have to be inspected and inventoried under the
Asbestos Hazard Emergency Response Act (AHERA) Rule. Asbestos-containing building
materials (ACBM) as defined by the Rule excludes materials installed outside a building
(e.g., roofing felt and siding) and most fabric materials.
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SECTION B: POTENTIAL HEALTH EFFECTS RELATED TO ASBESTOS EXPOSURE

OBJECTIVES:

1.

To understand the methods used to study the cause of diseases and the relationship between
doses and response.

To understand the functioning of the respiratory system.

To become familiar with the diseases associated with asbestos exposure.
To understand the interaction between smoking and asbestos exposure.

To understand the various types of exposures in buildings with ACM.
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SECTION B: POTENTIAL HEALTH EFFECTS RELATED TO ASBESTOS EXPOSURE
EVIDENCE OF HEALTH RISKS

To understand the health risks associated with a substance such as asbestos, scientists evaluate
data compiled from clinical, epidemiological and laboratory studies. Clinical data ordinarily provide
the first indication that a substance may have adverse effects on the body. Physicians observe a
pattemn of symptoms or the presence of a disease, which appears to be linked with a particular
activity or exposure to a particular substance. Such observations lead to a hypothesis that the
activity or substance caused the symptoms or the observed disease. Epidemiologists will then
undertake an investigation to attempt to confirm the hypothesis. If an association between the
symptoms or disease and the activity or substance appears to be substantiated, laboratory studies
are undertaken. Should animal response to the substance produce effects similar to that observed
in humans, the case for an association is strengthened.

Most of the information on the health effects of exposure to asbestos has been derived from studies
of workers exposed to asbestos in the course of their occupation. Asbestos fiber concentrations for
such workers are many times higher than those encountered by the general public or by most
workers in buildings with asbestos-containing material (ACM). Because their exposure was much
higher, asbestos workers will have a much higher incidence of asbestos-related diseases than
people who live or work in buildings with ACM. This is known as the dose-response effect.
However, people in buildings with ACM are still likely to experience higher risks than the public at
large. Unfortunately, the available data does not allow us to reliably estimate the actual risk.

Because asbestos fibers appear to be ubiquitous, virtually everyone is exposed to some extent.
During autopsy, asbestos fibers have been detected in the lungs of most urban residents. Exposure
of the general public is troublesome because we are talking about a large population, which includes
unhealthy as well as healthy persons. Moreover, exposure may begin during childhood, leaving a
long period for the manifestation of asbestos-related disease. Furthermore, ashestos may enhance
the carcinogenic effects of other materials. Any additional exposure to asbestos caused by living or
working in buildings with ACM should thus be avoided.

Despite epidemiological studies of workers and laboratory studies of animals, questions remain
about which properties of asbestos are responsible for the adverse health effects. It is not known
whether the particular properties, which produce one disease, for example, lung cancer, are the
same as those which produce another disease, such as asbestosis. Which conditions of exposure
are most likely to lead to adverse health effects have not been positively identified. Some
characteristics that appear to be important are the physical size of fibers (long, thin fibers seem to be
the most toxic) and their durability. The variation in chemical composition among different types of
asbestos does not appear to be as important as differences in physical properties. However, the
Environmental Protection Agency (EPA) believes that current evidence is not sufficient to say that
one type is any more toxic than another type.

Some natural substances other than asbestos seem to have health effects similar to those of

asbestos. For example, erionite, a fibrous form of a mineral called zeolite, induces mesothelioma in
test animals. Persons living in central Turkey, where this substance is found, are reported to have a
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higher than expected incidence of several diseases associated with asbestos. These include
mesothelioma, previously believed to be caused exclusively by asbestos.

Exposure to man-made mineral fibers, such as fibrous glass and ceramic materials is relatively
recent. Occupational exposure levels have not been as high as asbestos exposure. However,
some epidemiological data do suggest that diseases of the respiratory tract, such as pulmonary
fibrosis and lung cancer, may result from long-term exposure to these fibers if the fibers are thin. Itis
generally accepted that many of these replacement insulation products have a thicker fiber diameter,
which makes them less respirable than the very thin fibers of the asbestos minerals. However, as
manufacturing and extruding processes advance, some of these manufactured minerals are
achieving thinner, more respirable diameters.

THE RESPIRATORY SYSTEM

To be a significant health concem, asbestos fibers must be inhaled. An understanding of the
mechanics of the respiratory system will aid in appreciating the potential for exposure and the
resulting health effects.

Every cell in the body needs a constant supply of oxygen. The respiratory system meets this need
by bringing oxygen to the bloodstream, which delivers it to each cell and carries away carbon
dioxide. The lungs are the focal point of the respiratory system, which also includes the respiratory
tract, the channel by which air flows into and out of the lungs. Exhibit B - 1 is an illustration of the
respiratory system.

Inhaled air passes through the nose, where moisture and tiny hairs filter dust it then passes down the
throat where air is also humidified. Air continues into the trachea, a tube supported by rings of
cartilage. Just above the heart, the trachea divides into two bronchi. Each bronchus leads into a
lung where it subdivides into bronchioles and smaller air tubes, giving the appearance of an upside
down tree. The tiniest tubes end in globular air sacs or alveol.

The actual exchange of gases-respiration takes place in the alveoli. There, blood vessels only one
cell thick allow oxygen and carbon dioxide to trade places. The carbon dioxide is exhaled back up
the respiratory tract; the blood picks up fresh oxygen and transports it throughout the body.

The lungs, cone-shaped, balloon-like, elasticized tissue, are located on either side of the chest. A
double layer of membrane or pleura encases each lung. One layer is attached to the lung, the other
to the rib cage. Space and fluid between the two layers enable the lungs to expand and contract in
the chest cavity without friction. To visualize this association, think of two panes of glass with a drop
of water between them. The pieces of glass, like the linings, slide easily across each other, but are
difficult to pull apart. When we breathe in, the diaphragm stretches out flat and muscles between the
ribs contract with it, pulling the ribs up and out. This expands the chest cavity, creating a vacuum
between the linings that expands the lungs and sucks in air. \When breathing out, the diaphragm
and rib cage muscles relax, the ribs fall in and down, the lungs contract and push out the carbon
dioxide and unused oxygen.
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The respiratory system is sensitive to bacteria, viruses and many airbome particles that can be
inhaled. Reactions to these irritants can disrupt the functioning of the system, resulting in many
ailments including the following: the common cold, hay fever sinusitis, sore throat, acute or chronic
bronchitis, emphysema and lung cancer.

The body has several mechanisms by which it filters the air it breathes. The tiny hairs in the nose
filter out the dust and airbome particles. Like the nose, the trachea and the bronchi are lined with
small fine “hairs” called cilia. Together with mucous secreted by cells lining the airways, cilia trap
particles and help prevent respiratory infections. The cilia beat in an upward direction sweeping
foreign particles up to the back of the mouth where they are expelled or swallowed. Enzymes called
lysozymes in the mucous cells also attack viruses and bacteria. Microbes that slip through are
usually handled by white blood cells called macrophages that envelop and eat these invaders in the
lung.

Cigarette smoking temporarily paralyzes the cilia. If smoking continues long enough, the cilia whither
and die. They are never replaced. The efficiency of the cilia is replaced by smoker’s inefficient
cough, which attempts to rid the respiratory tract of foreign particles and excess mucous.

Dirty, contaminated air presents the greatest challenge to the respiratory system. Some of the
particles entering the airways reach the alveoli. \When this occurs, macrophages attempt to engulf
and digest the articles. In the case of asbestos, we are dealing with a mineral fiber, a substance that
macrophages can often not successfully attack. As a means of secondary defense, the
macrophages deposit a coating of enzymes on the fibers, which are then deposited in the smaller
passages. Here they clog and actually scar the tissues. The walls of the alveoli lose their elasticity
and useful function in respiration. Coated asbestos fibers (“asbestos bodies”) are often seen at
autopsy.

DISEASES ASSOCIATED WITH ASBESTOS EXPOSURE

The Greeks and Romans observed the adverse health effects in the first century. They noted a
breathing problem in slaves weaving asbestos cloth. Modem knowledge linking asbestos and a lung
disease called asbestosis dates to 1900. Autopsy reports from 1938 — 1949 indicated that a large
number of persons who died with asbestosis also had lung cancer. In the 1960’s the link between
asbestos and a rare form of cancer called mesothelioma was established. These diseases are
discussed below.

Asbestosis is a scarring (fibrosis) of the lung. The scarring impairs the elasticity of the lung tissue and
hampers its ability to exchange gases. This leads to inadequate oxygen intake to the blood. The
disease restricts breathing leading to decreased lung volume and it increases resistance in the
airways. These last two impairments make the actual act of breathing difficult. It is a slowly
progressive disease with a latency period of 10 — 20 years. Asbestosis is irreversible and may
progress even after exposure to asbestos have ceased. The earliest symptom of asbestosis is often
coughing. As the disease progresses, shortness of breath upon exertion is noted. Changes in
pulmonary function (lung function), rales (crackling sounds in the lower half of the lung) and clubbed
fingers are disease markers. As the disease advances, x-rays of the chest will help demonstrate the
incidence of fibrosis, although a lung biopsy provides the only definitive diagnosis. Relatively high
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doses of exposure are needed before asbestosis is observed. While there is no cure for asbestosis,
anyone suffering with the disease should be removed from further exposure as more disabling
fibrosis can be prevented by eliminating further inhalation of asbestos fibers.

Lung cancer is a malignant tumor of the bronchi covering. The tumor grows through surrounding
tissue invading and often obstructing the air passages. The earliest symptom is often a persistent
cough; a physical exam may attribute the symptoms to chronic bronchitis. Chest x-rays sometimes
show shadows that indicate tumors and enlarged lymph nodes. However, the definitive diagnosis of
lung cancer is based upon microscopic examination of lung tissue. The time between exposure to
asbestos and the occurrence of lung cancer is typically 20 years. Although there are many causes
of lung cancer, a clear increase in risk has been found among people who work with asbestos.
Moreover, there is no threshold or limit of exposure below which the risk of lung cancer is not
increased.

Mesothelioma is a cancer of the mesothelium, the lining of the chest or the lining of the abdominal
wall. Itis considered to be a marker disease for asbestos exposure. Early stages are associated
with few symptoms. By the time it is diagnosed, it is almost always fatal. Effective therapy does not
exist. There is no exposure threshold for mesothelioma. This is suggested by the observation that
family members of asbestos-exposed workers have developed mesothelioma. Presumably,
cleaning the clothes of the exposed worker exposed these individuals to asbestos dust and led to the
disease. Studies indicate that crocidolite asbestos exposure is more closely linked to mesothelioma
than other types of asbestos. However, it is very uncommon for an asbestos-exposed individual to
be exposed to only one of the asbestos minerals. Similar to other asbestos-related diseases,
mesothelioma has an extended latency period of 20 — 40 years.

Other diseases and adverse health effects have been noted among the population exposed to
asbestos fibers. Increased incidence of non-respiratory cancers has been observed in some recent
epidemiological studies. Cancers of the larynx, esophagus, stomach, colon-rectum, kidney and
pancreas are present at slightly higher than predicted levels. An abnormality found on x-rays of
persons exposed to asbestos is pleural plaque, a fibrous thickening of the lining of the chest cavity.
These are usually not symptomatic of asbestos diseases and require no treatment. However, they
tend to increase the statistical likelihood of eventually developing lung cancer. Pleural plaques are
found in exposed workers as well as in their family members.

Plaques are also found in people living near mines, shipyards and manufacturing plants where
asbestos is or was utilized.

SYNERGISTIC RELATIONSHIP BETWEEN ASBESTOS AND SMOKING

Cigarette smoking is the single most important known cause of lung cancer in humans. People who
smoke 20 cigarettes per day increase their risk of developing lung cancer by ten-fold (10X) when
compared to the non-smoker. Workers exposed to the same level of asbestos as insulation workers
historically increase their risk of developing lung cancer by five-fold (5X). These two factors working
together have a synergistic effect; the smoker exposed to asbestos fibers is at least fifty times (50X)
more likely to develop lung cancer than the general public.
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RISKS ASSOCIATED WITH LOW LEVEL EXPOSURE

Asbestos is known to be a carcinogen based on studies of asbestos workers and laboratory animals.
However, the risks associated with low level, non-occupational exposure (for example, as an
occupant of a building containing ACM) are not well established. Attempts have been made to
estimate low level risks by extrapolation from occupational exposure data. This is not a
straightforward process and its validity is questionable.

Based on a thorough review of the health effects literature, EPA concludes there is no level of
exposure below which the risks of contracting an asbestos-related disease are zero. That s, there is
no threshold level of exposure.

A 1984 survey sponsored by EPA attempted to assess exposure to ACM in public and commercial
buildings. According to the data, a lower percentage of public and commercial buildings contain
friable ACM than do school buildings (20% vs. 35%). However, limitations in the data prevent firm
conclusions regarding the number of persons exposed, exposure levels or the exposure levels of
service/maintenance workers in comparison with the public.

A mathematical model was developed by EPA’ in this 1984 study to assess risk. Risk calculations
suggest that if asbestos exposure is eliminated in schools, we have the potential to significantly
reduce the overall risk for this segment of our population, which may later be exposed to asbestos in
public and commercial buildings. It should be noted, however, that although the elimination of
exposure in schools may reduce risk, there remains a risk as the result of exposure to asbestos
elsewhere.

Asbestos fibers accumulate in the lungs. As exposure increases, the risk of disease likewise
increases. Measures to minimize exposure and consequently minimize the accumulation of fibers
reduce the risk of adverse health effects. ‘

Despite the uncertainties associated with the risk of low level exposure, if we accept the fact that
there is no safe level of exposure to asbestos we have cause to institute measures to control or
eliminate exposure; regulations such as AHERA move in this direction.

'U.S. EPA 1984. U.S. Environmental Protection Agency. Asbestos in Buildings: National Survey of Asbestos-
Containing Friable Materials. Washington, D.C.: Office of Toxic Substances, USEPA. EPA 560/5-84-006.
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EXHIBIT B-1
ILLUSTRATION OF RESPIRATORY TRACT

Main Bronchus

Pleurs! Cavity (the pleure consists of the
mambrsne envaloping the lungs end
#  lining the chest cavity)

Peritones! Cavity ~Ba Diaphragm

l

Routes of inhalation and ingestion of asbestiform fibers are shown by small arrows. Mesothelial cells
line the outside of lungs and the pleural and peritoneal cavities. Interaction of asbestos with these
cells can result in either pleural or peritoneal mesothelioma. Adapted from Wagner, 1980.

Figure from Asbestiform Fibers, Nonoccupational Health Risks. National Research Council, National
Academy Press, Washington D.C. (1984), p.101.
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SECTION C: FUNCTIONS, QUALIFICATIONS AND THE ROLE OF BUILDING INSPECTORS

OBJECTIVES:
1. To become familiar with accreditation requirements for Building Inspectors.

2. To gain an overview of the inspection process.
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