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THE ORIGINS OF ASBESTOS

Asbestos is a naturally occurring mineral mined from the earth. The rock is crushed
and the fibers are harvested. When asbestos is crushed, it does not become
ordinary dust like other rocks, but breaks into tiny, sharp fibers that cannot be seen
without the aid of a microscope. The fibers may be straight or curled. One cannot
feel, see or taste asbestos fibers. Asbestos does not evaporate into air or dissolve
in water.

WHEN ASBESTOS IS DANGEROUS

Asbestos fibers are dangerous when they get in the air and one breathes them or
swallows them. They can get into one’s lungs, or less frequently, one’s stomach or
other internal body organs and can make one very sick years later. Asbestos will not
make one cough, sneeze or itch, but it can kill years later.

HOW ASBESTOS GETS IN THE AIR

Asbestos gets in the air whenever asbestos-containing materials are disturbed. This
includes materials that are sawed, nailed, cut, sanded, drilled, torn or abraded.
Asbestos fibers are so light they go wherever air goes. If asbestos fibers get into a
boiler room, they can travel through the building’s air ducts, under doors, down halls
and stairs. Asbestos is so light it can remain airborne for days. If one steps in
asbestos dust on the floor, asbestos fibers will be pushed back into the air.

HOW ASBESTOS IS MEASURED

Asbestos is measured in products as a percentage by dry weight, using polarized
light microscopy (PLM). Asbestos is measured in the air based upon an eight-hour
time-weighted average (TWA) as fibers of asbestos per cubic centimeter (f/cc) of air
using phase contrast microscopy (PCM).

OSHA has set two distinct limits on the amount of asbestos fibers to which a worker
may be exposed on the job:

e The Permissible Exposure Limit (PEL) is 0.1 f/cc, over an eight-hour
time-weighted average.

e The Excursion Limit (EL) is 1.0 f/cc, over a thirty-minute time-weighted
average. '
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WHY ASBESTOS WAS USED

Asbestos is an excellent insulator from fire, heat and sound. It is also very strong.
Pound for pound asbestos is stronger than steel and does not readily wear away
due to friction. For example, asbestos is in brake pads, which need to be strong and
resist heat and wear from friction. Asbestos is abundant and inexpensive to
process.

FRIABLE (CRUMBLY) ASBESTOS VS. NON-FRIABLE ASBESTOS

Friable asbestos-containing materials are those that, when dry, can be crushed or
pulverized into a powder by normal hand pressure. Friable asbestos is more
dangerous than non-friable asbestos because it can more readily become airborne.
Those materials that can not be so crushed or pulverized are considered non-friable.
However non-friable materials that are drilled, stripped, sanded or broken into many
pieces will release fibers into the air.

REGULATED ASBESTOS CONTAINING MATERIAL (RACM)

Regulated Asbestos Containing Material (RACM) is the term for materials that are
covered by regulations. RACM includes:

o Friable asbestos containing materials (ACM)

e Category | non-friable ACM (including roofing material, flooring, valve
packing material and gaskets) that have become friable or will be
sanded, ground, cut or abraded

e Category Il non-friable ACM (this includes all other non-friable
materials) that have become friable or have a high probability of
becoming friable during demolition or renovation.

HOW ASBESTOS IS IDENTIFIED
There are six different kinds of asbestos. They are all dangerous. They are:

Chrysotile (CRY-so-tile) (serpentine), known as white asbestos
Amosite (AM-o-site) (amphibole), known as brown asbestos
Crocidolite (crow-SID-o-lite) (amphibole), known as blue asbestos
Actinolite (ack-TIN-o-lite) (amphibole), unknown color
Anthophyllite (an-THAW-fill-ite) (amphibole) gray, white, brown-gray
or green

e Tremolite (TREH-mo-lite) (amphibole), white to light green
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Ninety-five percent of all asbestos used in building materials in this country is
chrysotile asbestos. Chrysotile asbestos is hosted in the serpentine rock, the state
rock for the state of California! Asbestos is identified by having a laboratory perform
a microscopic analysis on a bulk sample, using a polarized light microscope (PLM).

HOW ONE CAN BE PROTECTED FROM ASBESTOS

One must work safely with asbestos containing materials so as to keep fibers out of
the air. To be protected, the worker must also wear disposable protective clothing
and a respirator equipped with HEPA (high efficiency particulate air) filters or use
supplied-air respiratory equipment. To protect the public and the environment, one
must set up air-tight containment of the work area and filter the exhaust air with
negative air machines equipped with HEPA filters.

GOVERNMENTAL AGENCIES INVOLVED WITH ASBESTOS

Federal agencies involved with asbestos include:
e The Environmental Protection Agency (EPA)
e Occupational Safety and Health Administration (OSHA)
e National Institute for Occupational Safety and Health (NIOSH)

California agencies involved with asbestos include:

e California Environmental Protection Agency (CAL EPA)
California Occupational Safety and Health Administration (Cal/lOSHA)
California Air Resources Board (CARB)
Department of Toxic Substance Control (DTSC)
Air Quality Management Districts (AQMD) and Air Pollution Control
Districts (APCD)
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CLASSIFICATION OF ASBESTOS WORK
There are four classes of asbestos work:

e Class | - the disturbance or removal of thermal system insulation or
sprayed-on or troweled-on surfacing material

e Class Il - the disturbance or removal of any other asbestos
containing materials, such as wallboard, floor tile and sheeting,
ceiling tile, roofing and siding shingles, Transite pipe and
construction mastics

e Class lll - operations and maintenance work where repairs are
likely to disturb not more than ten square or twenty-five linear feet
of ACM

e Class IV - maintenance and custodial activities, including the clean
up of a small amount of waste and debris from Class |, Class Il or
Class Il work or the installation of new asbestos containing
material; the maintenance, including stripping, buffing and waxing
of vinyl-asbestos floors.

ASBESTOS DISEASES

The latency period (period of time between exposure to asbestos and onset or
diagnosis of disease) for asbestos diseases is ten to forty years. Here are the
diseases, listed in the order from most frequent to least frequent:
e lLung cancer
Asbestosis (lung fibrosis)
Mesothelioma
Other cancers
Pleural plaques

ASBESTOS CEMENT PIPE

Most asbestos cement pipe encountered by water distribution employees is four
inch, six inch, eight inch or twelve inch diameter pipe. The asbestos mixed with
the concrete creates a stronger-than-steel product with the ability to withstand
greater stress. It has low thermal conductivity which means the water stays cool
even when the ambient temperature is high, it is heat and fire resistant and it can
withstand chlorine treated drinking water without erosion of the pipe. It has an
estimated durability in excess of one hundred years.

Page 4
Asbestos Cement Pipe Refresher
Environmental Safety Training Professionals



SAFE PRACTICES IN WORKING WITH CEMENT PIPE

The employer shall institute engineering controls and practices to reduce and
maintain employee exposure to or below the TWA and/or excursion limit, except
to the extent that such controls are not feasible.

Whenever engineering controls and practices are not sufficient to reduce the
employee exposure to or below the TWA and/or excursion limit, the employer
shall supplement them by the use of respiratory protection that complies with the
requirements of subsection (g) of 8CCR 5208.

All'hand-operated and power-operated tools which would produce or release
fibers of asbestos, such as, but not limited to, saws, scorers, abrasive wheels
and drills, shall be provided with local exhaust ventilation systems which comply
with (f)(1)(E) of 8CCR 5208.

Local exhaust ventilation and dust collection systems shall be designed,
constructed, installed and maintained in accordance with good practices such as
those found in the American National Standard Fundamentals Governing the
Design and Operation of Local Exhaust Systems, ANSI Z29.2-1979.

Insofar as practicable, asbestos shall be handled, mixed, applied, removed, cut,
scored or otherwise worked in a wet state sufficient to prevent the emission of
airborne fibers so as not to expose employees to levels in excess of the TWA
and/or excursion limit, prescribed in subsection (c) of this section, unless the
usefulness of the product would be diminished thereby.

No asbestos cement, mortar, coating, grout, plaster or similar material containing
asbestos, shall be removed from bags, cartons or other containers in which they
are shipped, without being either wetted, or enclosed or ventilated so as to
prevent effectively the release of airborne fibers. Compressed air shall not be
used to remove asbestos or materials containing asbestos unless the
compressed air is used in conjunction with a ventilation system that effectively
captures the dust cloud created by the compressed air.

Employee rotation shall not be used as a means of compliance with the TWA
and/or excursion limit.

RECOMMENDED WORK PRACTICES

The safest way to handle AC Pipe is to make sure the material stays in a non-
friable condition. Friable asbestos material will easily release fibers when
crushed. Non-friable asbestos material has a solid matrix that holds the
asbestos fibers in check and will not allow asbestos fibers to release easily,
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unless mishandled, damaged or in badly weathered condition. In most cases,
AC Pipe is considered non-friable.

The following removal and handling procedures are excerpted from the American
Water Works Association guideline for handling AC pipe. Always keep the
material wet; do not blow out with compressed air, dry sweep or vacuum
with a non-HEPA rated vacuum cleaner!

e Using carbide tipped blades to cut AC pipe, in sizes from three
inches through twenty-four inches: Blade cutters are frame
adjustable to the circumference of the pipe and have a number of
self-tracking rollers that align one or more carbide-tipped cutting
blades. Because of the relatively low mechanical input and clean
cutting action, hand operated blade cutters do not produce
significant amounts of airborne asbestos dust.

e Using snap cutters to cut AC pipe in size ranges from three
inches through twenty-four inches: Snap cutters (“squeeze-and-
pop” equipment) operate by means of cutting wheels mounted in a
chain wrapper around the pipe barrel. Hydraulic pressure, applied
by means of a remote, pneumatically or manually operated pump,
squeezes the cutting wheels into the pipe wall until the cut is made.
This type of cutting minimizes the release of asbestos fibers.

e Using manual field lathes to machine AC pipe in all sizes:
Manual field lathes are designed to end-trim and re-machine rough
pipe barrels to factory-machines end profiles. The lathe consists of
an adjustable, self-aligning arbor inserted into the pipe bore (which
acts as a mandrel upon which the turning handle operates), a
screw-fed turning frame, carbide machining blades and manual
(hand or ratchet) turning handles.

e Using a manual rasp to machine AC pipe in all sizes: Short
lengths of AC pipe, machined-end exclusively (MEE) and machined
overall (MOA), can be cut to make closures and repairs and to
locate fittings exactly. Field-cut ends may be re-beveled with a
coarse wood rasp to form a taper approximating the profile of the
factory-beveled end.

e Wet tapping AC pressure pipe in all sizes: Pressure or “wet”
tapping for service connections is performed in the trench while the
pipe is under pressure. The equipment (manual driven) is affixed to
the pipe by means of a chain yoke. A combination boring-and-
inserting bar drills and taps the pipe wall and inserts a corporation
stop or pipe plug. The pressure chamber, which protects against
water leakage, also catches the asbestos-cement chips, so this is
essentially a dust-free operation. To minimize (1) the fouling of
valves, regulators, meters and other equipment with chips and (2)
unnecessary addition of asbestos to drinking water, provisions
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should be made for downstream flushing or use of tapping
equipment with positive purge or “blow-off” features.

Dry tapping AC pressure pipe in all sizes: Non-pressure or “dry”
tapping for service connections may be performed in or out of the
trench. The equipment is affixed to the pipe by means of a chain
yoke. Separate drills and taps or a combination tool is used to drill
and tap the pipe wall. Remember to always keep the pipe wet
during these processes. Corporation stops or other connections
may then be affixed to the pipe. To minimize (1) the fouling of
valves, regulators, meters and other equipment with chips and (2)
the unnecessary addition of asbestos to drinking water, all dust and
- cuttings should'be removed from the pipe’s interior by flushing with
water, wet mopping, or vacuuming with a HEPA rated vacuum
cleaner.

Using chisel and rasp to hole cut AC pipe in all sizes: Holes
may be cut into AC pipe with a hammer and chisel. The edge of a
plumber’s wood chisel is used to cut completely around the hole
outline, about % in. (7mm) from the prescribed line. The operation
is repeated and the cut deepened until through. The edges of the
hole are then dressed with a coarse wood rasp. When cutting
holes in AC pipe products, all dust and cuttings should be removed
from the pipe or duct interior after the cutting operation. Removal
may be accomplished by flushing with water, wet mopping or
vacuuming with a HEPA rated vacuum cleaner.

Using hammer and chisel to remove coupling from AC pipe in
all sizes: Replacement of damaged pipe necessitates excavation,
exposure and removal. AC coupling removal may be accomplished
by gradually splitting the coupling lengthwise using a chisel and
hammer. After the top of the coupling has been split, a crowbar or
similar tool is used as a lever to split the bottom of the coupling.
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GLOSSARY

ABATEMENT - Lessening the hazard of asbestos, including encapsulation,
enclosure, repair and removal of asbestos.

ACBM - See Asbestos Containing Building Material.
ACM - See Asbestos Containing Material.

ACTINOLITE - One of six naturally occurring asbestos minerals. It is not
normally used commercially.

ADDENDA - Changes made to working drawings and specifications for a building
before the work is bid, or during construction.

ADEQUATELY WET - Asbestos is “adequately wet” when it is wet enough so
that no particles are released. Surfactant is used to adequately wet asbestos.
One indication of this (but not the only one) is no visible emissions.

AGGRESSIVE SAMPLES - Air samples taken after the air is stirred up using
fans and leaf blowers. Aggressive sampling is used for clearance air samples.

AHERA - See Asbestos Hazard Emergency Response Act.

AIRLOCK - An empty room between decontamination chambers. Workers pass
through the flapped doors one at a time. Air cannot move through the airlock.

AIR-PURIFYING RESPIRATOR - A respirator with filters that purify the breathing
air (remove specific contaminants) from the work area.

AIR-SUPPLIED RESPIRATOR - A respirator with a hose that supplies clean
(grade D) breathing air from outside the work area, or from a tank worn on the
worker’s back.

ALGORITHM - A formal numerical procedure for assessing suspect material;
results are given a numerical score.

ALVEOLI - Tiny air sacs in the lungs that allow oxygen to pass into the
bloodstream and allow carbon dioxide to be exhausted from the bloodstream into
the lungs.

AMENDED WATER - Water plus a chemical called a surfactant. Amended water
soaks into asbestos faster than plain water.
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AMOSITE - An asbestiform mineral of the amphibole group known as brown
asbestos. It is the second most commonly used form of asbestos in the United
States.

AMPHIBOLE - One of two major groups of minerals from which asbestiform
minerals are derived.

ANTHOPHYLLITE - An asbestiform mineral of the amphibole group. It has
limited commercial value.

AREA AIR SAMPLE - Air sample taken from one spot in a room. It does not
measure the amount of asbestos in the room during asbestos work.

AS-BUILT DRAWINGS - Drawings and specifications that reflect the way a
building was intended to be constructed at a given point in time.

ASBESTOS - Generic name given to a number of naturally occurring hydrated
mineral silicates that possess unique crystalline structures, are incombustible in
air and are separable into fibers.

ASBESTOS BODIES - Coated asbestos fibers often seen in the lungs of
asbestos-exposure victims.

ASBESTOS-CONTAINING BUILDING MATERIAL (ACBM) - Surfacing material,
thermal system insulation or miscellaneous material that is found in or on interior
structural members or other parts of a building (AHERA) that contain more than
.1% asbestos.

ASBESTOS-CONTAINING MATERIAL (ACM) - Any material or product that
contains more than one percent (1%) asbestos by weight.

ASBESTOS HAZARD EMERGENCY RESPONSE ACT (AHERA) - The EPA law
covering asbestos in schools.

ASBESTOSIS - A disease caused by asbestos that scars the lungs. Itis also
known as white lung disease, lung fibrosis or miner's disease.

BREECHING - A duct that transports combustion gases from a boiler or heater to
a chimney or stack. Itis also called a flue.

BRONCHI - Branches of the windpipe where air travels to the lungs.

BULK SAMPLE - A chunk of material which is sent to a laboratory to be tested
for asbestos.
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CANCER - Group of diseases where cells grow abnormally.

CARBON MONOXIDE - A colorless, odorless, tasteless, poisonous gas that is
the by-product of the incomplete combustion of fossil fuels.

CARTRIDGE - Another term for a filter used on an air-purifying respirator.

CATEGORY | NON-FRIABLE ACM - Asbestos-containing gaskets, resilient floor
covering and asphalt roofing products containing more than one percent
asbestos as determined using a polarized-light microscope.

CATEGORY Il NON-FRIABLE ACM - All non-friable materials that are not
category | non-friable ACM.

CHAIN OF CUSTODY - A formal procedures for tracking samples and ensuring
their integrity.

CHANGE ORDER - A change to construction/abatement documents after a
contract for construction/abatement has been signed.

CHRYSOTILE - The only asbestos mineral in the serpentine group. It is known
as white asbestos and is the most common form of asbestos used in buildings.

CILIA - Tiny hair-like substances lining the walls of the windpipe and bronchi that
move mucus up the windpipe to remove objects from the respiratory system.

CLAIMS-MADE INSURANCE - A form of insurance in which a claim is allowed
only if the insurance is in effect when the claim is made, that is, when the injury
or effect is observed.

CLEARANCE AIR SAMPLE - An area air sample taken at the end of the job to
determine whether the room is clean enough to pass standards for re-occupancy.

CLEARANCE LEVEL - =0.01 f/cc.

COMPETENT PERSON - As defined in OSHA, a trained supervisor who makes
sure that the regulations are followed.

CONTINUOUS-FLOW AIR-SUPPLIED RESPIRATOR - An air supplied respirator
that has a constant amount of breathing air supplied to the worker. It will not give
the worker more air if needed.

CONTRACT DOCUMENT - Legally binding building drawings and specifications
(also called construction documents); agreement for performance of work.
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CONTROL METHODS - Ways to control asbestos including encapsulation,
enclosure, repair, removal and an Operations and Maintenance (O&M) program.

CROCIDOLITE - An asbestiform mineral of the amphibole group, also known as
blue asbestos. It is the strongest of the asbestos minerals but is of minor
commercial value in the United States.

CUBIC CENTIMETER (cc) - Asbestos in the air is measured in fibers per cublc
centimeter. A cubic centimeter is about the size of a sugar cube.

DAMAGED FRIABLE SURFACING (MISCELLANEOUS) MATERIAL - Friable
surfacing ACM that has deteriorated or sustained physical injury such that the
internal structure of the material is inadequate or if applicable, which has
delaminated such that the bond to the substrate is inadequate or which for any
other reason lacks fiber cohesion or adhesion qualities.

DAMAGED OR SIGNIFICANTLY DAMAGED THERMAL SYSTEM INSULATION
- Thermal System Insulation on pipes, boilers, tanks, ducts and other thermal
system insulation equipment on which the insulation has lost its structural
integrity, or its coverings, in whole or in part, or is otherwise damaged so that it is
not able to contain fibers.

DECON - An abbreviation for decontamination unit.

DECONTAMINATION UNIT - A three chamber unit with a clean room, a shower
and a dirty/equipment room used to enter into and exit from the work area.

DEMAND-ONLY RESPIRATOR - Air supplied air respirator that always goes into
a negative pressure mode before it supplies the worker with the needed air. Itis
not approved for asbestos work.

DEMOLITION - The wrecking or taking out of a load-supporting building part and
any related handling operations or the intentional burning of a facility.

DIRTY/EQUIPMENT ROOM - The room in the decontamination unit between the
work area and the shower. Workers must store their dirty equipment and take
their suits off in this room.

DOSE-RESPONSE EFFECT - The relationship between the amount of pollutant
a person is exposed to and the increased risk of disease.

DUCT TAPE - Sticky tape. It is used on asbestos jobs to attach poly to the walls
and floors.
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ELECTRICAL SYSTEM - A system of wires, lights, power generation equipment
and related facilities to produce, convey and utilize electrical power in a building.

ENCAPSULANT - A paint-like material sprayed to seal surfacing or TSI
asbestos-containing material.

ENCAPSULATION - Encapsulant used to seal a surface or penetrate bulk ACM.
ENCLOSE - An airtight method used to contain ACBM.

ENCLOSURE - A structure built or sprayed around ACM to prevent disturbance
and contain released fibers.

ENGINEERING CONTROLS - Methods used to control workplace hazards by
building barriers, installing negative air machines, etc. The activities are
performed before work begins.

ENVIRONMENTAL PROTECTION AGENCY (EPA) - Federal agency that is
responsible for protecting the environment. The agency has developed many
laws and regulations regarding asbestos usage and removal.

EPA - See Environmental Protection Agency.

EPIDEMIOLOGY - A study of causes, occurrences and distribution of disease
throughout a population.

ERRORS AND OMISSIONS INSURANCE - A type of insurance that protects
professionals from mistakes they may make in contracted plans and
recommendations.

EXPOSURE - Not protected from asbestos fibers. Without the proper respirator
in a work area that contains asbestos, the worker is exposed to asbestos.

flcc - Fibers of asbestos per cubic centimeter of air.
FIBER - A single strand of asbestos.

FIBROSIS - Disease where scar tissue is formed in the connective tissue of the
lungs.

FIBERS PER CUBIC CENTIMETER - A measure of airborne asbestos.
FIREPROOFING - Spray or trowel applied fire resistant materials.

FRIABLE - Asbestos that, when dry, can be pulverized or crumbled into a powder
with normal hand pressure.
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