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DEPARTMENT OF LABOR

GENERAL INDUSTRY SAFETY STANDARDS COMMISSICN
SAFETY STANDARDS

Secretary of State on Cecember 13, 1974 (as amended August 2, 1976) (as amended November 27.1973) (as
amencea Apni 2, 1979) (as amended May 11, 1981)

These rules take effect 15 days after filing with the Secretary of State

Fileg mith ‘ne

(By authcrizv zsnferrea on the general industry safety standards commission By sections 16 and 271 of Ac: No. iS4 of ine

Puziue Acis of 1974, as amended, being 1§408.1016 and 4C8.10271 of the Michigan Comprleg _aws)

R 108.:CC1< st 'me Micmgan Administrative Coce. appearing on sage 444 of the 1978 Annual Supciement 10 'Re Ccce s
amencec. arc S 2C8.°0C18 and R 408.10098 are adced, !0 read as follows: >

PART 1. GENERAL RULES
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"Hazarc™” means an unsafe csnc:inn Ir Srocedure
which could resull in an injury.

Rufe 1. T=ts zart sets forth gereral rules for the )
emcicyer 3¢ me 2meicyee in, around and about a place
ot emcgicymar:, axceol that where a scec:fic rule is set
forsn :n ancirer siancarc. the generat rule is sreempted. (8} ""Machine means a powered ‘nsirumant or cevice

: which transmits force or mgtion in a Srecetermirec
manner. it may be fixed in place or trarscoriaz’'e Sut s not

hand held.
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for motiie 2cuicment and employees.

(2) “"Accrevec” means approval by the directer of
labor or mus zuly ceS'gﬂated representative.

(Y "Cc-:irec scace’ means an enclcsed soace, such
as. but act :mitac te. a tin, furrace. cuocia. tank, vessel,
vauit, or we'l
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Rule 4. (1) “Passageway’ means a zath of iravel fcr

an employee only.

{2) "Pinch point” means a point at which it is peesitia
to be caught between the moving par:s of 3 Tachune. of
tetween the moving and stationary paris ot 3 macmine ¢r
bSetween material and any part of a macnine.

(3) "Pcint of operation’” means the cc'oi cnamacTte
where work is performed.

(4) “Power failure” means the losc of scwar rom (ha
energy sources.

(S} “"Power source” means ihe »rec-zv
hydraulic, preumatlic. elecincal or oil'nr souine.
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PART [1I - CS‘TZCL MEASURES TOR ZAT{ROQUS XTANSPHERES
(INCLCDLNG T AMD TESIFEI 070D

Rule 3301 (Concosl Mechods for Procesa Svaces Convalzfsg & v or Susvected
WHcn-respiraple Acmoasphera

(1) Defilnicions, as used in this mule:

(a) '"Acmosphera izcedlacaly dangerous to l/fe or health"” means a
aon-raspirable aczosphere. (R 325.240S5(a)!

Y) "Non-respirable at=osphere'' zeans an atmcsphera which contains
ficienc oxygen, or an elevarad level of contaminants which may
a person incapable of self-rescue. [R 325.2403(d)]

(
insuli
rencer
(¢) '"Process space” means a tunnel, pracess equipmenc, shaf: or
enclcsed space. [R 325.2610(8)]

(a) 3eisra an uaprccactad per
az=csghere snall be thorsuzily ven
Jregence of 3 raspiriple acmcacher
Se creaczicn of .c*-'=s:i
iTe that a sersscn is

ila. ad 3ng zeszaed I3

Pvaczacsions snall e taxkan
= sroce

(5) In the atsence oI vencilaticn or taec3, or 1Z a tasc shews tle
prasence of a non-:esni:acla a::ospne:e, a cerscn trained in che use
¢l protactive equipment shall be provided wizy an approved suppliad-air
rasplirazor or geif-czoncained >raaching azsacatus, safacy harzess and
lifaline belorz antaring :Xe Drsceﬂs staca. 2Jersgcns, cagable, tralized
and aquigped o periorm rascue shall e stationed cucside the process
$gae2 25 maincalin surverllance aver the perscm encariag. (R 325.243C(2) )

Rule 3302 Use of Resoiracory ia Danzarsus AtToscharas - Ceneral

wrizien procz<uras shall Te prarcarssd ¢covering safe use of raspifalct
iz daangercus acmospheres Inat alizht De encountared ia normal operalisns or
in emergenclag. Yersonnel shall be familiar wiih these proceduras and

tse avai‘lable raspirators. [.910.134(a)(3)}

(1) 1In araas whera the wearer, with failyras of che respiratsr, could
e overzome by a toxic or oxvgen—-deliclen:z atmcsphera, at laast one
acéi:zional man shall be prasent. Communications (visual, voice, or

siznal lize) shall be zaiZnzaZzed bezween bdcth or all individuals
prasent. Planning shall e such tha: one fadividual will be unaffacted
tv any likely inciden:z and have the proper rascue equipment to be akle
=s assist the other(s) ia case of emergensy. [(1910.134(e)(3)(L)]

(2) 'when seli-contaizes breathing ap:a.a:us or hose masks with
clowaers ara used in atmospheras immediacelv dangerous to life or healzh,
szanéby men must be present with su -.aole Tescue equipment.
{:

a
1920.134(2)(3) (L1} ]

1
a3
w
(o)
(@]
1

]
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Rule 3301

Rule 3302

CAAPTIZ 171 - HEALTUH HZAZAAD TINTRCL MEASURES

cassr mas

PART 11T - CONTRCL MEASURES rCR 2AZARCOUS ATMOSPHYERES
(INCLIDLNG TANK AND VESSZL :N;RY)

Conczol Mechods for Procesa S--tcs Concalaiagz a Xaown or Suspeczed
Mon-cesoirable Acmosphere

(1) Deflaizions, as uged ia thls rule:

(a) '"Armosphera izmedlacely dangercus to life or health"” means a
anon-respirable atmcsphere. [R 325.2405(a)]

(5) "Nom-respirable at=csphere” means an atmosphere whica concains

insufiicilenc oxygen, or an elevacad level of contaminants which may )
rander a person incapable of self-rescue. ([ 325.2403(d)] —
O
(¢) '"Process space” zeans a tunnel, process equipmenc, shaiz or o
enclcsed space. [R 325.246.0(5)] o)
W
(2) Garneral wal
o
(a) Befsra an unprctaccted person anters a process space, the S~
mespihere shall be fhoraughly vencilaced and teszed to detarmine the
oraesence of 3 respiraple atmcschera. ?Pracausicns shall be taxan I3
pravenc the creacion cf ncn-raspirable atmcsghere fn the process sgtaca
during the time that a perzcn 1s inside. {R 325.2430(1)]

(3) Ia the absence of ventilacticn or tests, or Lf a test shews the
~

"
ace o. a non-ra2spissitie atmosphnere, a person tralined in the use
cecs

prase
cf procective equisment shall be provided with an approved suppliad-air
regplirator or seli-contalized creathing acparacus, safacy harness and
lifaline bHeloras ancaring e process space. Jersons, capable, tTrained
ane agquicsres oo pe::ar‘ T2scue snall Se statloned cutside the procass
stac2 22 mainzainz gurveillancs over Ihe perscm enczarizg. (R 323.283C(2) ]

Uge of Resolracory La Danzarcus ArToscSheras - (eneral

wriztan procacuras 3nall be praparad ccvering sale use of ras
2 dangerous aczmosgheras :xa: aight de ancounterad 11 normal operazisns o
in emergencles. Pe:san“el sha-‘ be familiar wiz: thase procaeduras

the available respiracors. [1910.134(2)(3)

(L) 1In areas wnerz2 :he wearar, wz:: faillura of the respira
e overczome by a toxic or oxvgan-delicien: atmcsphere, at lsast onsz
acdédizional man shall be prasentc., Communications (visual, voice, or

signal line) shall be 3ainzained betwean doth or all -naividuals
prasenc. Planning shall e such that one individual will be unafiac:ed
sy any likely incident and nave the prcper rascue equipmeat to be akle

t2 assisc the other(s) Iin case of emergency. ([1910.134(e)(3)(1)]

cntained bre2athling appacatus or hose masks wizh
s3teras i{mmediatelv dangarous to life or heal:zh,
ent with sultable rescue equipcent.

(2) 'Wwhen seli-¢
swars are used i a
bv men must be »

1
1920, 134(e) (3) (1) ]
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CARBON MONOXIDE POISONING

Symptoms

o]

Sources
o

O 0 0O0

Description of CO: o

Limits:

Dizziness, nausea, headache, drowsiness, vomiting, collapse, coma, &
death (note similarity of symptoms to heat stroke)

Qil Lubricated Compressor
Internal Combustion Engine
Open Flame & Fire
Unvented Gas

Kerosene Heaters

Colorless, Odorless & Tasteless

o 50ppm (Time Weighted Average over 8 hours)
o 500 ppm (Short Term Exposure Limit - 15 minutes)

o 20 ppm (Grade D breathing air for airline
respirators) (Maximum allowable concentration)

If these symptoms are observed, those persons should immediately be brought into
fresh air and medical attention should be provided.

Monitor any prescription or over the counter medicines being used by employees.
These may cause an adverse reaction when used by persons under strenuous

conditions common to removal work.

-18-
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HEAT STROKE

Symptoms:
o Dizziness, nausea, severe headache, hot dry skin, confusion, collapse,

delerium, coma, & death

Treatment:

MEDICAL EMERGENCY

Remove worker from hot area

Remove clothing

Have them lay down

COOL THE BODY (SHOWER, COOL WET CLOTHS)

Do Not give stimulants

OO0 00O

o

Causes:

High.air temperature

High humidity

Low air movement

Hard work

Not enough breaks away from the heat
Not drinking enough water

Full body clothing

Workers not acclimated to heat

o

OO0 O0OO0OO0OO0OO0

Telephone numters of the physicians, hospitals, and ambuiances should be conspic~
uously posted for emergency use.

Means should be available for prompt transport of an injured person to a physician
or hespital, and there should be a telephone with emergency numbers available.

Before beginning the project, provisions should be made for prompt medical
attention in case of serious injury or other medical emergency.

Someone trained in basic first-aid should always be on the abatement project.

When airline respiratory protection is used, it is important that the outside monitor
be familiar with the system and any problems associated with breathing air.
Carbon monoxide poisoning is perhaps the most important of these problems. It is
important to note that these symptoms are similar and may be confused with those

from heat stress.

-17-
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MEDICAL SERVICES AND FIRST AID

The OSHA Asbestos Standard for the construction industry requires that all
employees who are exposed to asbestos at or above the action level or who are
required to wear a negative pressure respirator be given a complete physical
examination. The main objective of the examination is to determine that the
employee is medically qualified to wear a respirator before performing abatement
activities. The examining physician or clinic should be aware that respirators may
be worn under hot, adverse conditions. During warm months, heat exhaustion and
heat stroke are serious hazards faced by workers, particularly those not acclimated

to the heat.

Heat-Related Disorders

It is important for the employer to provide training in recognition and awareness of
the symptoms and effects of heat stress and heat stroke. It is also important to
stress the importance of drinking water and maintaining proper electrolyte levels.

HEAT EXHAUSTION

Symptoms:
o Fatigue, weakness, profuse sweating, normal temperature, pale clamy
skin, headache, cramps, vomiting, fainting.

Treatment:
o] MEDICAL ALERT
Remove worker from hot area.

o
o Have worker lay down and raise teet
o  Apply cool wet cloths
. o Loosen or remove clothing -
o Allow small sips of water or Gatorade if victim is not vomiting
Prevention:
o Frequent breaks away from the heat

o Increase fluid intake
o) Allow workers to become acclimatized to heat.
o External cooling (vortex cooling, ice vests)

Causes:

o

High air temperature

High humidity

Low air movement

Hard work

Not enough breaks away from the heat
Insufficient fluid intake

Full body clothing

Workers not acclimated to heat

0O 000000

-16-
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EMERGENCY PROCEDURES

Effective December 11, 1980, the Occupational Safety and Health Administration
revised its fire safety standards. OSHA now requires a written emergency action
plan and fire prevention plan. The new requirements are detailed in 29 CFR
1910.38. Briefly, the essential items of the plans should include:

o The manner in which emergencies are announced.
o Emergency escape procedures and emergency escape routes.

Procedures for employees who must remain to operate critical plant opera-

tions which may take time to shut down.
o Procedures to account for all employees after evacuation.

o Rescue and medical duties.

Names and/or job titles of people to be contacted for additional information.

o A list of the major workplace fire hazards.

Names and/or job titles of people responsible for maintenance of fire
prevention equipment.

Names and/or job titles of people responsible for the control of fuel source
hazards.

Establish a system for alerting workers of an emergency_or other problem that may
require evacuation of the work area. A compressed air boat horn provides an
effective alarm that can be heard and does not rely on a power source. All persons
entering the work area should be familiar with the evacuation alarm signal and
primary and secondary exits. A simple floor plan drawing of the work area should
be posted to familiarize persons entering the work area with the site and location

of exits (see FIGURE XII - 3).

Written emergency procedures should cover procedures to be used in case of the
following: fire, which may include heavy smoke conditions; power failure;
compressor failure with the use of air-supplied respirators; accident; or employee

injury.

-14-
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When using a cutting torch, know what is on the other side of the wall and
below the floor. Use sheet metal or a treated tarp to catch sparks.

Reduce the amount of flammable/combustible materials inside a space to a
minimum prior to hanging plastic. This includes removal of any chemicals,
flammable liquids, heat sensitive materials, etc.

Mark exits from work area and post directional arrows when exits are not
visible from remote work areas. This can easily be done using duct tape on the
polyethylene walls and barriers. [t is recommended that these directional
arrows be placed close to the ground to assist workers who may be crawling in
smokey conditions to escape a fire.

Keep trash and debris to a minimum (i.e., tape, poly, bags, lumber, etc.).

If the work area is large and many workers are present, several emergency
exits may be needed. Choose exits that are locked from outside but can be
opened from the inside. A daily inspection should be conducted to insure
secondary exits are not blocked.

Lighting of exits and exit routes should be provided.
In case of fire, the fire hazard becomes more immediate than the asbestos

hazard and workers mav need to violate the plastic barriers. This should be
covered with workers in the emergency action plan for the job site.

Be alert for flammable vapors in industrial areas (solvents such as naphtha,
toluene, xylol, etc.). This is especially eritical in industrial vacuuming
operations where vacuum motors are not explosion proof. Compressed air
vacuums may be required.

A telephone should be available at all times for notification of authorities in
an emergency.

Post local Fire Department and Rescue Squad phone numbers. Advise them of
the operations in progress.

Ensure that you have a monitor outside at all times trained in emergency
procedures. Scmeone should be trained in first aid, and in the treatment of
heat stress.

-13-
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FIRE CONSIDERATIONS

Fires can create immediate life threatening conditions. Fire prevention/control
should be given a high priority both during planning and removal stages of asbestos
projects. A few of the fire safety features to be concerned with are exits, travel
distances, emergency lighting, and alarm systems.

Sealing off an area and blocking entrance/exit openings conflict with OSHA, NFPA,
and local fire code requirements. The contract specifications may state "one
means of egress through a properly designed decontamination system"; however,
emergency plans should be developed to include alternative exits in emergency
situations and these must be familiar to all personnel entering the work area.

Perform a pre-work survey to determine potential fire hazards, sources of ignition,
hot-spots, and location of exits. Coordinate this with the number of workers to be
in the area, the square footage, and the types and amount of combustible/flam-
mabls materials that will remain on site.

Some protective clothing will burn and melt quickly. It can shrink, adhere to skin
and drip as it burns. Heavy black smoke is a combustion by-product.

Polyethylene (it's combustible} will start to burn slowly and pick up speed as more
heat is generated. It gives off heavy smoke as the fire progresses. Flame spread is
slow and steady. Poly also produces toxic gases during thermal decomposition.
Workers would not be adequately protected from smoke with respirators used for
asbestos work. Sheeting should be kept away from heat sources such as
transformers, steam pipes. boilers, ete., that will be heated during removal.
(Polyethylene should not be allowed to contact surfaces above 150°F.)

To Avoid Fire Problems in Asbestos Control Areas:

o Ensure all sources of ignition are removed. Be sure that gas and other fuel
sources are cut off and that pilot lights in boilers, heaters, hot water tanks,
compressors, etc., are extinguished.

o Locate "hot spots." Quite often you will have to drape equipment instead of
sealing off to prevent overheating (i.e., computers, terminal boards, switch
panels, transformers).

o Cut off supply to steam lines, electric and steam heaters, and radiators. Do
not permit the polyethylene to lay against hot surfaces.

o Do not allow lighters, matches, etc., into the work area. Strictly enforce no
smoking, eating, or drinking inside the work area.

o When using an oxygen/acetylene torch to cut pipe, ete., post a fire watch with
an appropriate fire extinguisher such as pressurized water. Do not use COq
extinguishers in confined or enclosed spaces. Dry chemical extinguishers are
effective, but the powder is a respiratory irritant.

-12-
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Slips, Trips, and Falls

Areas sealed with polyethylene and kept damp to reduce airborne fibers become
very slick. Disposable booties are a potential trip hazard; air and electrical lines
also create trip hazards. All of these conditions create potential worker hazards
even before removal begins. When asbestos and other debris are removed, the
accumulations should be bagged and removed from the floor as soon as possible.
This simple step, which may require more initial effort, will make cleanup easier
and the overall job far safer. The National Safety Council estimates that there are
200,000 to 300,000 disabling injuries in work related falls each year. Over 40
percent of the workers were employed in the construection industry.

To Summarize:

o Consider the height of the work, equipment in use, and numerous trip
hazards. Take a look at your "walking surfaces”.

o The use of disposable booties may be impractical in many removal situa-

tions. They may come apart and create a serious trip hazard. Seamless
rubber boots, slip-on shoes or safety shoes with non-skid soles may be an

alternative depending on the job.

o Inspect ladders and scaffolding for condition. Ensure railings are
adequate on scaffolds.

o Minimize water on floors. Wet poiyethylene is very slick and water
increases the risk of electrical shock.

0 Use care around air lines and electrical cords. __.
o Suspend electrical lines and cords when possible using tape.
o No running, jumping or horseplay in work areas should ever be allowed.
o Minimize debris on floors.

o Pick up tools, scrapers, ete.

-11.
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SCAFFOLD UPSET FORMULA

(B)(£) = (W)(A)

Vhere:

(3) = height from floor
to ceiling

(f) = force required to
upset scaffold

(W) = veight of scaffold
and worker

(A) = 4 widcth of scaffold

Example:
(8) = 14°
(f) = x

(W) = 3724 1bs.

199 1b scaffold
175 1b man

(A} = 1'

Force to upset: 26.7 lbs.

14 (x) = 324 x 1

(x) =37 x1
14

(x) = 26.7 lbs.

FIGURE XII - 2

(NOTE: This formula is an estimate vay to obtain a reasonable idea. of th.e.force
needed to upset scaffolding. Map .ariables need to be considered in addition to

those illustrated.)

-10~
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Scaffolding

Most asbestos abatement projects will involve the use of scaffolding. Proper set
up, regular inspection, and basic maintenance should not be overlooked. [n many
removal projects, manually propelled mobile scaffolding provides a convenient and
efficient work platform. OSHA standards require that when free standing mobile
scaffolding is used, the height shail not exceed four times the minimum base
dimension. This requirement is based on the fact that scaffolding is easily turned
over. Figure XII - 2 illustrates a simple method to estimate a reasonable amount
of force necessary to tip a scaffold. Since relatively little force is required to *ip
a scaffold, it becomes important to make sure that wheels on mobile scaffolds
move freely and are in good repair. If rented scaffolding is used, all components
should be inspected prior to accepting it. Wheels should turn freely and be
lubricated. All components such as cross bracing, railings, pin connectors, planking
or scaffold grade lumber should be available before the units are assembled. When
workers will be riding mobile scaffolding the base dimension should be at least one
half of the height. Workers should be careful to keep debris bagged and obstacles
off the floor where mobile scaffolds will be used. If a wheel catches debris on the
floor when the unit is moved, additional force will be -equired to move it. This
additional force may be all that is needed to turn the unit over.

Guardrails should always be installed on scaffolding used for abatement projects.
Workers are usually looking up while working and can easily step off the edge of an
unprotected scaffold. OSHA requires that guardrails pe used when scaffolding is
from 4 to 10 feet tall and less than 45 inches wide. Scaffolding 10 feet or higher

must have guardrails.

Planking used on a scaffold should not extend farther tian 12" over the edges and
should always be secured to the frame.

66G58001S
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LADDERS/SCAFFOLDING/WALKING - WORKING SURFACES
(INSPECTIONS AND PROPER USE)

LADDERS AND SCAFFOLDS

Asbestos abatement projects always present risks to workers from falls, slips, or
trips. The nature of the tasks necessitate the use of scaffolding and ladders.

Ladders

The following items should be checked on a regular basis:

(¢]

(¢]

Ladders are always maintained in good condition.

Complete inspections are done perioc -ally.

No improvised repairs are made.

Defective ladders are not used.

Safety feet spreaders and other components of ladders are in good
condition. (Missing safety feet create sharp edges that will cut polyethyl-
ene floor covers.)

Movable parts operate freely without binding or undue play.

Rungs are kept free of grease or oil.

Ladders are not used for other than their intgnded purpose. (Ladders
should not be used as a platform or walkboard.)

Extension type ladders should be used with a 1-4 lean ratio (1 foot out for
every 4 feet of elevation).

Step ladders should only be used when fully opened.

The user faces the ladder while going up and down.

Tops are not used as steps. If needed, get a longer ladder.

Bracing on the back legs is not used for climbing.

Portable ladders are used by one person at a time.

Ladders are secured to prevent displacement during use.

All ladders have well designed safety shoes.

Hook or other type ladders used in structures are positively secured.

Wood or fiberglass ladders should be selected to avoid electrical hazards
of metal ladders.

865G8001S

r



141

Energized parts must be insulated or guarded from employee contact and any
other conductive object.

Extension cords used with portable electrie tools and appliances must be the
three-wire grounded type and connected to a GF! (Ground Fault Interupter)

circuit.

Extension cords:
- should be protected from accidental damage.

- should not be fastened with staples, hung from nails, or suspended by wire
(tape is an acceptable alternative).

Portable electric handtools should meet the following requirements:

- Should be equipped with a 3-wire cord having a ground wire permanently
fixed to the tool frame; or

- Should be of double-insulated type and labeled as such.

For circuits over 600 volts, if electrical disconnects are not visible and open or
locked out, the following requirements should be met:

-  Circuits to be de-energized are clearly identified and isolated from all
energy sources.

- Notification received from a designated employee that all switches and
disconnectors that could supply energy have been de-energized, locked
out, and plainly tagged to show men at work.

- Visual inspections and tests made to assure de-energizing of lines and
equipment.

- Protective grounds applied to disconnected lines or equipment.

- Separate tag and lockout attached for each crew requiring de-energizing
of same line or equipment.

- Tags and lockouts should not be removed from completed work until
designated emplovees report that all crew members are clear and
protective grounds they installed have been removed.

L6558001LS
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ELECTRICAL SAFETY REVIEW

(o)

The use of wet methods increases the potential for electrical shock when
working around electrical panels, conduit, light fixtures, alarm systems, junc-
tion boxes, computers, transformers, etc.

De-energize as much equipment as possible. Use portable flood-light systems
for lighting and regularly check the system and wiring for damage. Twelve
volt lighting systems are available that work very well.

Consider using dry removal in areas immediately adjacent to energized
electrical equipment if de-energizing is not feasible. Consultation with local
NESHAP authorities is necessary to prevent citation for failure to use wet
methods.

Use non-conductive serapers and vacuum attachments (wood, plastie, rubber).

Supply workers with heavy insulated rubber Soots and/or gloves when working
around energized wiring or equipment (lighting, panel boxes, transformers).

Ensure all electrical equipment in use is properly grounded before the job
starts. This means checking outlets, wiring, extension cords and power
pickups. Check for the ground-pin on plugs. These checks should also be made
while setting up and regularly during the job.

Use care not to violate insulated coverings with scrapers, scaffolding wheels,
etc. Rolling a heavy cart or scaffold over a flexcord can easily cause internal

damage.

Avoid stringing electrical wiring across floors. Elevate wiring if possible to
keep it away from water on the floor and damage from foot traffic and rolling
scaffolds. Duct tape is eifective for this.

Do not allow water to accumulate in puddles on work area floors. NESHAP
regulations require damo conditions, not standing water!

Ensure electrical outlets are tightly sealed and taped to avoid water spray.
Always perform a pre-work walk-through to identify potential sources of
electrical hazards to abatement workers, or equipment that may be damaged
by wet removal methods.

Use stable wooden or fiberglass ladders - not metal.

Determine operating voltages of equipment and lines before working on or
near energized parts. De-energize and lock-out when possible.

Electrical equipment and lines should be considered energized unless tested
and determined otherwise.

9665680018
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Ground-Fauit Circuit Interrupter

GFC! monitors the difference in current flowing into the “hat”
and out to the grounded neutral conductors. The difference (Y2
ampere in this case) will flow back through any available path,
such as the equipment grounding conductor, and through a
person holding the tool, if the person is in contact with a

grounded object.
Fault developed
120-v .60 Hz within tool from
Electric Supply “hot” conductor o
Service metallic tool case
142 Amperes
GFCI “going” to tool
"HO(“
o~ Conductor
1 Ampere
“returning”
from tool
]\ Grounded
\ neutral
Equipment
grounding
conductor
Leakage
current
"'—'-_E- Leakage current —]__—
Ground

Figure XII - 1
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located inside the removal area and that control other parts of the building

must remain energized. Sealing transformers or control boxes may not be
possible due to heat build-up. If this situation is encountered, polyethylene
will have to be kept away to allow for air circulation and dry removal around
them may be necessary to avoid a serious shock exposure. Where this situation
is encountered, all breakers and switches shouid be clearly labeled in case
power must be secured to other areas of the building during the removal

project.

Providing power inside the removal area: This can create hazards not
associated with the building systems. Since OSHA considers abatement
projects under the 29 CFR 1926 Construction Industry Safety and Health
Standards, there are special requirements for supplying temporary power. This
may be done by supplying power through Ground Fault Circuit Interruptors
(GFCI) or having an Assured Equipment Grounding Program in effect. Use of
GFCls to protect all circuits provides the safest power source since any
significant current leakage will trip the circuit (see Fig. XII - 1). These
devices prove most effective when kept outside the work area away from the
high humidity. An assured equipment grounding program requires regular
inspection of all tools, cords, and electrical devices with written docu-

mentation maintained.

Commoniv found electrical devices on abatement projects are: Lights, HEPA
vacuum cleaners, negative air systems, drills, saws, heaters, sump pumps, and
often, radios. All of these should be inspected regularly for damage, proper
grounding, and integrity of insulation.

With the above mentioned items in place, there are stil several basic items that
should not be overlooked. When possible, non-metallic tools should be used for
scraping to prevent a possible shock if wiring is cut or contact is made with
energized equipment. Insulating the handles of metal scrapers is another option.
Hard rubber or plastic scrapers, while more difficult to find, perform well for
removal. Wooden or fiberglass ladders reduce or eliminate a ground path if a

worker contacts an energized circuit.
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ELECTRICAL SAFETY CONSIDERATIONS

THE HAZARD

One of the most common hazards, and one that gives the least warning, is
electrical current. Incorrect wiring, improper grounding, and lack of proper
shielding results in approximately 1,000 people per year being electrocuted
nationwide. Many of these fatalities result from contact with only 120 volts a.c.

Three factors determine the severity of electrical shock. These are:

o The amount of current flowing through the body
o The path of the current flowing through the body
o The time the current is allowed to follow this path

These factors vary greatly. The path of the current depends upon the points of
contact. Most often the path is from the hands, through the body, and out the feet.
The amount of electrical resistance determines in part the amount of current flow.
Moist skin or damp conditions greatly reduce electrical resistance and significantly
increase a person's risk of serious injury if he comes in contact with a current
source. [n addition to the obvious shock potential, many deaths result from falls
after a non-fatal electrical shock.

Pre-Work Considerations/Identifying The Hazards

During the pre-bid inspection, preparation of the work site, and during asbestos
removal, there are potential electrical hazards that can be identified and elimi-
nated. Examples include: _

o Identification of wiring faults in the building: Including open ground paths,
reverse wiring polarity, and hot-neutral or hot-ground wires reversed. These
common faults can easily be identified with a volt/ohm meter or with plug-in
type circuit testers and should be corrected prior to the start up. This is
particularly important if these circuits will be used to provide power insice the
removal area.

o] Uninsulated or exposed and energized wiring or ecuipment: Asbestos removal
jobs are often part of renovation or remodeling projects. Overhead lighting is
often removed for cleaning. Equipment or machinery may have been moved
out of the area during the removal job and wiring left in place. Damaged
equipment or electrical fixtures may not have not been repaired by the
Suilding owner. All of these things may be combined to create sources of
contact with energized electrical circuits. When possible, ecircuits that will
not be used during removal efforts should be turned-off and locked out. Wiring
and electrical connections should always be considered energized until tested
and proven otherwise. Unenclosed wiring junctions in overhead areas are a
particularly likely point of contact for removal workers.

o Asbestos abatement projects where the building remains occupied: This is
becoming more common as industrial and commercial projects are increasing.
This can present problems where electrical circuits or control panels that are

-3-
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SAFETY AND HEALTH CONSIDERATIONS

INTRODUCTION

Asbestos abatement projects have become inereasingly technically sophisticated as
the body of knowledge grows regarding effective control methods. A great deal of
attention has been given to protecting workers and confining fibers. The extra
burden of dealing with the asbestos hazard can easily create situations where the
basic and more immediate safety hazards can be overiooked.

Safety hazards can manifest if good work practices are not followed. Potential
hazards include: electrical considerations. ladders and scaffolding; working
surfaces, fire consideration, heat related disorders and body protection. The
methods used in a typical abatement project (sealing the work area, using wet
methods, working at heights on ladders and scaffolding, and shutting down normal
building systems) add new dimensions to the task of providing a safe working

environment.
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different forms of asbestos will react differently to the application of water. A For
example, chrysotile will typically accept water, while amosite is generally more
resistant to wetting. Therefore, employees will have to take appropriate protective
measures since airborne fiber c..._entrations will be potentially higher when a removal
job involves amosite. Employees should be instructed in methods of misting the air

with water, and also in the proper methods of using the HEPA vacuum. Additionally,

the function of negative air units should be outlined and employees made aware of the
need to ensure that these units are kept running so that if a rupture occurred in the
enclosure, fiber leakage would be minimized.

A very important aspect of employee training that is often taken lightly is the

recognition and control of safety and health hazards (other than asbestos) in an
asbestos abatement work area. Proper training can help reduce employee injuries, and
lost time accidents. Subject areas that should be covered in this part of the session
include the proper use of scaffolding, how to recognize and/or eliminate trip/slip
hazards, the proper use of ladders, the identification of any electrical hazards, and
how to avoid heat stress/heat stroke situations.

The next phase of employee training should entail cleaning up the work area. This
cleaning will take place after gross removal has occurred and all residual debris is
ready to be disposed of. Wet cleaning techniques should be reviewed (wetting the
waste and collecting it off the floor). Settling times should also be discussed.

Correct disposal of asbestos-containing debris is also an important aspect of an
abatement employee training program (specifically for employees that will be directly
involved with disposal operations). This part of the program should include discussions
on the need to place the wetted waste in appropriately labeled six mil polyethylene
bags. These bags should then be piaced in airtight fiberboard drums before being
loaded into the enclosed truck to be taken to the landfill. (Note: See section entitled,
"Waste Disposal Requirements.") It is important that any employees who might be
involved with this type of operation in some way be made aware of the proper
procedures for czrrying out these waste disposal activities and the protective
equipment required.

Another important aspect that an employee training program should include is
information on final inspections/air sampling, and why it is important. The reason that
employees need to be aware of what the final inspections will entail is because when
they finish work in a certain area, they can conduct a fairly thorough visual inspection

themselves.

Employees should also be informed as to why air sampling is being conducted and what
the results mean. Employees shouid be informed that they may be asked to wear a
personal air sampling pump while they are performing their job so that the fiber levels
they are exposed to can be closely monitored. They should be requested to cooperate
with the industrial hygienist when it is their turn to wear the sampling equipment. It
must also be emphasized to the employees not to tamper with the sampling equipment
they are wearing since the results will indicate the level of airborne fibers to which

they are being exposed.
One area that the training program should cover is an explanation of the personnel

decontamination sequence. This should cover procedures to be follcwed when
beginning or finishing a shift of asbestos abatement work. When beginning a shift,

-10-
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medical hazards associated with breathing ashesiw: :twuld give this part of the
training session. [t is important that not onty ‘tne Neall: harards be discussed, but also
how the fibers enter the body, and wi.a. happens once they -are contained inside the
lungs. Fiber size, visibility, and settling times are aii imporrant information. A film
or slides may be helpful in illustrating these points.

After employees are made aware of the health hazards associated with asbestos
exposure, the next phase of training should be on what they can do to protect
themselves from this exposure (i.e., work practices and personal protective
equipment). This training should inciude step-by-step instruction on how to perform
each task associated with their jobs (i.e., glovebagging, wetting and scraping, ete.).
Also, training should inciude a comprehensive review of the use of respiratory
protection, including the following aspects:

a. How to put on and take off the respirator

b. Cleaning and maintaining of respirators

c. Inspection of respirators

d. Fit testing of respirators

e. Discussion on uses and limitations of different types of respirators
f. Hands-on experience (look at various parts)

Note: The training requirements of an effective respiratory protection program are
addressed in the section entitled, "Respiratory Protection.”

[t is also important that workers be properly trained in the use of protective clothing.
They should be made aware of its limitations, and how it should be used to optimize
the protection factor. (Note: See section entitled "Worker Protection”.)

The next phase of the training program should be a discussion of all applicable EPA
and OSHA regulations regarding asbestos abatement proiects. Also, there may be
certain state or local reguiations of which emplovees need to be aware. This part of
the drogram should not Se exiremely detailed. rather it should provide the employees
with a good understanding of what they shculd or should not do when conducting
removal of asbestos-containing materials. [t should be emphasized that the main
concern is the safety and heaith of the workers, rather than simply the concern of
receiving a citation for a violation.

The fifth phase of emplovee training should deal with proper techniques for sealing off
the work area. In this section., employees will be instructed on what to look for before
sealing off the work area and also how to construct a safe and effective enclosure.
Employees should first be made aware of what an HVAC system is and how it affects
the air movement through an area. They should also be instructed on how to shut down
the system and seal off outlets and inlets so that airborne fibers will not be drawn into
it. Employees should then be instructed in proper techniques for erecting plastic
barriers, draping the walls, floors, and furniture with six mil polyethylene. This also
includes construction of airlocks and change rooms, in acdition to posting appropriate
warning signs, etc. Also, it is important to inform employees that if a puncture
develops in the polyethyiene enclosure while the work area is active, they should stop
work and immediately seal the leak.

Following the session on sealing off the work area, workers should be trained in how to
effectively confine and minimize airborne fiber generation. This can best be
accomplished through proper use of wet methods (i.e., spray the asbestos-containing
material with amended water). Workers should aiso be informed at this time that

-9-
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The insulation can now be lifted off the pipe and gently placed in the bottom of
the bag.

Using the serub brush, rags and water, scerub and wipe down the exposed pipe
inside the giovebag. (Note: I[nexpensive horse rub-down mittens work well lor

this.)

Wet the donut-shaped pieces of wettable cloth over the exposed ends of
insulation remaining on the pipe. Wettable cloth is a plaster impregnated
fiberglass webbing available at many hardware and/or plumbing supply stores.

Remove the water wand from the water porthole and attach the smail nozzle
from the HEPA-filtered vacuum. Turn on the vacuum only briefly to collapse

the bag.

Remove the vacuum nozzle and twist the water porthole clo-ed and seal with
duct tape.

From outside the bag, pull the tools through the glove and away from the bag and
twist it to separate it from the bag. Place duct tape over the twisted portion
and then cut the glove from the glovebag, cutting through the twisted/taped
section. In this manner, the contaminated toois may by placed directly into the
next glovebag without cleaning. Alternatively, the glove with the tools can be
placed in a bucket of water, opened underwater, and the tools cleaned and dried
without releasing asbestos into the air. (Note: Rags and the scrub brush cannot
be cleaned in this manner and should be discarded with the asbestos waste.)

With the removed insulation in the bottom of the bag, twist the bag several
times and tape it to keep the material in the bottom during removal of the
glovebag from the pipe. (A HEPA vacuum may help suction air out of the
giovebag.} -

Slip a 6 mil disposal bag over the glovebag (still attached to the pipe). Remove
the tape and open the top of the glovebag and fold it down into the disposal bag.

Remove the disposable suits and place these into the bag with the waste.

Twist the top of the bag ciosed, fold this over ("gooseneck™ style), and seal with
duct tape. Ensure that the outermost bag is appropriately labeled per OSHA,
EPA and DOT regulations.

Using a clean damp rag, wipe the exterior of the respirator and leave the work
area. Remove the respirator.

Asbestos-containing material must be disposed of at an approved landfill in
accordance with EPA regulations.

Air sampling should be conducted during and after completion of glovebag
projects to determine if undetected leakage occurred. Sampling should be done
by qualified persons. Once a good visual inspection has been conducted, it will
be possible for re-entry by unprotected personnel. Reinsulation may also occur
at this point. For further information concerning sampling procedures and
clearance criteria, see the section entitled, "Air Sampling Requirements."
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8.

9.

10.

11.

12.

13.

14.

15.

Place the necessary tools into the pouch located inside the glovebag. This will
usually include the flexi-saw, utility knife, rags, scrub brush, wire cutters, tin
snips and wettable cloth. Note: [t may be easiest to pre-cut the wettable cloth
at this point. Cut out a donut shape with the inner diameter 1/2-inch smaller
than the diameter of the pipe beneath the insulation. The outer diameter of the
donut should be three inches longer than the diameter of the pipe insulation
being removed. Finally, cut a slit in each of the two donuts so they can be
slipped around the pipe. (Putting the wettable cloth in a small air-tight ziploe
bag may make it easier to handle.)

Place one strip of duct tape along the edge of the open top slit of the glovebag
for reinforcement.

Place the glovebag around the section of pipe to be worked on. If the bag has
double sided tape at the top, a preliminary seal can be made at this point. Next,
fold the flap back and tape it down with a strip of duct tape. This should provide
an adequate seal along the top. Next, duct tape the ends of the glovebag to the
pipe itself, previously covered with plastic or duct tape.

Using the smoke tube and aspirator bulb, place the tube into the water porthole
(two-inch opening to glovebag). By squeezing the bulb, fill the bag with visible
smoke. Remove the smoke tube and twist the water porthole closed. While
holding the water porthole tightly, gently squeeze the glovebag and look for
smoke leaking out, especially at the top and ends of the glovebag. If leaks are
found, they should be taped closed using duct tape and the bag should be re-
tested with smoke.

Insert the wand from the water sprayer through the water porthole. Using duct
tape, tape the water porthole tightly around the wand to prevent air leakage.

One person places his hands into the long-sleeved gloves while the second person
directs the water spray at the work.

If the section of pipe is covered with an aluminum jacket, this is removed first
using the wire cutters to cut any bands and the tin snips to remove the
aluminum. It is important to fold the sharp edges in to prevent cutting the bag
when it is placed in the bottom. Use caution to prevent cuts - these edges are

sharp!

With the insulation exposed, use the flexi-saw to cut the insulation at each end
of the section to be removed inside the glovebag. (Note: A flexi-saw is a
serrated heavy-gauge wire with ring-type handles at each end.) Throughout this
process, water is sprayed on the cutting area to keep dust to a minimum.

Once the ends are cut, the section of insulation should be slit from end to end
using the utility knife. The cut should be made along the top of the pipe and
water continuously supplied. Again, care should be taken when using the knife
not to puncture the bag. Some insulation may have wire to be clipped as well.

Spray all tools with water inside the bag and place back into pouch.

88G58001L5S
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BEFORE STARTING THE PROJECT

Two persons are typically required to perform a glovebag removal project. A third
person is often available to assist with supplies, keep unwanted visitors out of area,
and possibly to conduct the air monitoring. Each of these team members should have
received training on the use and limitations of glovebag removal projects. They should
also be included in the respiratory protection program and medical surveillance

programs.

Before any work begins, all necessary materials and supplies should be brought into the
work area. This work area should be roped off and danger signs posted on the
perimeter to minimize the chance of visitors entering this area. Barrier tape (3-inch)
with a preprinted asbestos warning works well for this purpose. The HVAC system
serving the work area should be shut down, if possible. Employees should be trained in
emergency procedures in the event the glovebag ruptures. These emergency
procedures usually inciude wet cleaning and/or HEPA vacuuming procedures and a
shower available at a remote location. With this phase completed, the following
generic guidelines may be used for most pipe lagging projects. It is important to not
attempt to conduct glovebag removal on hot pipes (over 120°F) due to the possibility
of the bags melting over the worker's hands and arms. Some manufacturers are
currently experimenting with the development of special "high temperature” glovebags
to allow removal from hot surfaces; however, it is still necessary to exercise extreme
caution when dealing with these types of situations. (Polyethylene will meit at 1509F.)

REMOVAL PROCEDURES

1. Following the manufacturer’s directions, mix the surfactant with water in the
garden sprayer.

2. ‘Have each employee put on a high efficiency cartridge respirator approved for
use against asbestos and check the face-fit.

3. Have each employee put on a disposable full-body suit. Remember, the hood
goes over the respirator straps.

4. Check the pipe where the work will be performed. If it is damaged (broken
lagging, hanging, ete.), wrap the entire length of the pipe in polyethylene plastie
and "candystripe” it with duct tape. A common error when doing glovebag work
is forgetting that loose pipe lagging several feet or even several yards away from
the glovebag work may be jarred loose by the removal activity. This is one of
the common causes of high airborne fiber concentrations during glovebag work.
Another problem is failure to clean up debris on the floor and other surfaces
which has accumulated and contains asbestos. If the pipe is undamaged it is still
necessary to place one layer of duct tape around the pipe at each location where
the glovebag will be attached. This serves two purposes. First, it gives a good
surface on which to seal the ends of the glovebag. Second, it minimizes the
chance of releasing fibers when the tape at the ends of the glovebag is peeled off
at the completion of the job.

5. Open the top of the glovebag and cut down the sides to accommodate the size of
the pipe (about two inches longer than the pipe diameter). Some bags have
zippers or two-sided tape on top and straps at each end facilitating easier
installation of the bag on the pipe.
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OVERVIEW OF GLOVEBAGS AND THE GLOVEBAG PROCEDURE

A glovebag typically consists of a three to twelve mil polyethylene or polyvinyl
chloride (PVC) bag fitted with long sleeve gloves, a tool pouch, and a small opening
which may be used for insertion of water sprayers and/or HEPA vacuum nozzles.
Although glovebags can be fabricated by the user individually before each project,
most contractors prefer to purchase ready made bags.

Quality, cost, size, and style of glovebags may vary depending on the manufacturer.
Many manufacturers can custom design glovebags upon the request of the user.
Additionally, multiple sets of sleeves can be built into one bag if the job requires it.
The overall strength of the glovebag is generally determined by its thickness.
Depending on the size and type of glovebag, the costs may vary significantly. Average
polyethylene glovebags should cost in the range of three to fifteen dollars a piece
while PVC glovebags should cost approximatc!y seventeen to eighty dollars a pieces.

A typical glovebag is approximately forty to fifty inches wide by forty eight to sixty
inches long3 Many glovebags are pre-labeled with appropriate OSHA and EPA
precautions, ("Danger") in order to ensure compliance with the federal regulations. In
most cases, it will be necessary to "double bag" asbestos waste. When disposing of
glovebagged waste, it is necessary to ensure that the outermost bag contains the

required wording.

In addition to the glovebag itself, there are a variety of other tools typically
considered to be standard materials necessary to successfully complete the procedure.
Following, is a list of these "necessary” materials:

MATERIALS

Glovebag (one or more depending on project size) - polyethylene or PVC
Pump-up garden sprayer (2-3 gallon size)
Amended water (surfactant)
Duct tape (3-inch width)
Polyethylene disposal bags (6 mil) labeled properly per OSHA, EPA and DOT
regulations
6. Smoke tubes with aspirator bulb
7. HEPA-filtered vacuum cleaner
8. Wire saw/"Flexi-saw"
9, Utility knife with retractable blade
10. Wire cutters
11. Tin snips (if aluminum jacket is present)
12. Polyethylene plastic (roll of 4 or 6 mil)
13. Dual cartridge respirators with high efficiency cartridges
14. Disposable full-body suits with hood and feet covering
15. Small serub brush (nylon brush)
16. Several rags
17. Wettable cloth or other patching material
18. Asbestos danger signs and labels
19. Reinsulation materials as necessary

(LI S S
e o e e e

Note: 1. Range stated for prices as of 10/88 for standard polyethylene
glovebags.
Range stated for prices as of 10/88 for standard PVC glovebags.

2.
3. Size stated to indicate a "standard" glovebag.
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The EPA Regional Asbestos C..rdinator in the area that the asbestos abatement work
is taking place (see Figure XV-2) can usually provide a list of approved sites for

disposal of asbestos-containing waste.

OTHER CONSIDERATIONS FOR ASBESTOS-CONTAINING WASTE DISPOSAL

One aspect that must not be overlooked when devising an asbestos-containing waste
disposal strategy is that of filtering the run-off water from showers in the worker
decontamination area. It is now generally accepted that filtration of asbestos-
contaminated water through a five micron filter is the state of the art for asbestos
removal from water. Discharge of the filtered water should be to a sanitary sewer
system, or in its absence, to a septic tank and field system with adequate capacity.

If there is any uncertainty regarding water regulations in a particular area, the best
course of action to follow would be to contact the state department of environmental
management. Local municipalities have the final authority in regards to waste water
treatment and should always be contacted for information concerning regulations.
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appropriately. When this is complete, the bundles shouid be neatly stacked in the
truck. Care should be used so that tipping or shifting of the load is prevented.

TRANSPORTATION TO THE ASBESTOS-CONTAINING WASTE DISPOSAL SITE

As work progresses, and to prevent exceeding available storage capacity on-site,
sealed and labeled containers of asbestos-containing waste should be removed and
transported to the pre-arranged disposal location. Regulations may vary from state to
state, but there are standard procedures that must be followed in any operation
involving asbestos waste disposal. Disposal must occur at an authorized site in
accordance with regulatory requirements of NESHAP (National Emission Standard for
Hazardous Air Pollutants) and applicable local guidelines. It is best to check with
state officials on these requirements.

When transporting asbestos-containing waste to any disposal location, it is important
that the drivers of the vehicles be properly trained in correct waste handling
procedures. [t is also important that they not use excessive speeds or unusually rough
roads to avoid load slippage or tipping. The driver will be responsible for retaining all
dump receipts, trip tickets, transportation manifests, or other documentation of
disposal. These should then be given to the building owner for his/her records.

DISPOSAL AT THE LANDFILL

Once the asbestos-containing waste truck arrives at the landfill, the driver should
approach the disposal location as closely as possible for unloading of the waste
materials. Bags should be taken out of the drums along with the other waste
components. They should be inspected as they are off-loaded. In the event a bag has
been damaged, the material should be repacked in another bag as appropriate. There
may be some instances in which the drums can be buried at the landfill; however, it is
usually more economical to reuse the drums.

Waste bags should be placed on the ground at the disposal site, not pushed or dropped
out of the trucks, as the weight of the wetted material could rupture the containers.
Personnel off-loading the containers should wear proper protective equipment which
includes disposable head, body, and foot protection. (Minimum respiratory protection
requirements should include the use of half-face, air-purifying, dual-cartridge
respirators equipped with high-efficiency filters.)

Upon complete removal of all containerized waste, the truck cargo area should be
decontaminated using HEPA vacuums and/or wet wiping methods to comply with the
OSHA "no visible residue” and EPA "no visible emission" criteria. The polyethylene
sheeting should be removed and discarded along with contaminated cleaning materials
and disposable protective clothing in other bags and/or drums at the disposal site.
Landfill personnel should have their own personal protective equipment. If this is not
the case, the contractor should supply them with protective clothing and respiratory
protection.

Bags or drums should be placed intact in an excavated area and covered with a
minimum of six inches of earth at the end of each working day. These areas must be
clearly marked to prevent future disturbance of the waste.

18658001S
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WASTE LOAD-OUT PROCEDURE

The most effective method in a waste load-out procedure is to use two teams of
workers; an inside team and an outside team. Wearing appropriate respirators and
protective clothing, the inside team will be responsible for ensuring that the drums are
properly packed, lids locked into place, and plastic bags removed from the outside of
each drum before it is sent through the waste load-out area and into the enclosed
truck. (The plastic bags should then be placed in the next drum to be disposed of.) It
is important that no workers from the inside team exit the work area through the
airlock.

In cases where the drums are not being covered with plastic bags, it becomes
necessary for the inside team to assure that each drum exiting the work area be free
of any dust. This may be accomplished by inspecting and wet-wiping every drum
leaving the area.

Wearing dual-cartridge respirators and appropriate protective clothing, the outside
team (in the waste load-out area) will post themselves at the entrance to the work

area.

They will receive the drums into the load-out area from the inside team. Then, the
outside team will load them into the enclosed truck. The entrance into the waste
load-out area from the work area should be secured tc prevent any unauthorized entry
or exit.

Drums should be placed on level surfaces in the enclosed truck and packed tightly
together to prevent shifting and tipping. Under no circumstances should containers
ever be thrown into the truck. Also, when moving the containers, hand trucks, dollies,
or pull carts should be used. In addition, it is important to instruct workers in proper
lifting techniques in order to avoid back injuries. Where ramps are not possible, trucks
with lift gates would be helpful for raising drums during loading.

To assure that the truck is properly enclosed, the inside or "bed" area should be lined
with 2 layers of 6 mil polyethylene. First, the floor should be completely covered with
a six-inch overlap of each piece. The same method should also be used when lining the
sides and top of the truck. Duct tape should be used to properly secure the sheets of
polyethylene. This will not only ensure additional enclosure of the asbestos-containing
waste, but it will also provide for easier clean-up operations. It should be noted here
that any debris or residue observed on containers or surfaces outside of the work area
resulting from disposal activities should be immediately cleaned by using HEPA
filtered vacuum equipment and/or wet wiping, as appropriate.

OTHER FORMS OF ASBESTOS-CONTAINING WASTE

In any asbestos abatement project, not all of the waste material that needs to be
disposed of will be loose or broken apart. There are many cases in which it will be
necessary to dispose of materials such as asbestos-containing floor, wall, or ceiling
tiles, shingles, rugs, ete. The rule of thumb to follow in these instances is simply good
common sense. This may include neatly banding together tiles or shingles, with care
not to expose sharp edges or any other protruding objects that could possibly puncture
the polyethylene enclosure. Once the materials are banded together, each bundle
should be wrapped in 2 layers of 6 mil polyethylene, secured by duct tape, and labeled

-5-
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Instruction on materials that should not be included in the bags (i.e., metal, sharp
objects) and also that each bag should be considered "full” when it is half filled
(since material saturated with water will be much heavier).

Instruction on correct procedures for sealing off waste-containing bags with duct
tape. Ensure that all excess air is squeezed out of bags before they are sealed

(to conserve space).

Discussion on the importance of ensuring that the asbestos warning label on each
bag is legible, so that no bags will be disposed of mistakenly.

Once the asbestos-containing waste is securely enclosed inside the bag, the best
recommended practice is to decontaminate the bag by wet wiping or HEPA vacuum
them clean. The bags may then be placed in fiberboard drums with locking rims.
These drums should be labeled in the same manner as the bags. To use the drums
efficiently 4 or 5 bags can be placed in each drum. [mportant concepts that should be
included when instructing workers in drum usage are:

a.

c.

d.

e.

Prior to the time drums are to be used, while they are still in the waste load-out
area, an effective method of contamination control is to line the outside of each
drum with a plastic (garbage) bag. This outside bag should be kept on the drum
while it is being filled with the ashestos-containing waste bags.

Once the drum is filled, the lid or rim should be locked into place. The drum will
then be ready for transportation out of the work area.

Before leaving the work area (at the doorway to the waste load-out area), the
*plastic bag on the outside of the drum should be removed and placed in the next

drum to be filled with waste.

Before the drum enters the load out area, it should be hosed down and/or wet
wiped to ensure that there is no residual contamination present on the outside of

the drum.

Immediately after this bag transfer is accomplished, the sealed drum should be
moved into the waste load-out area and subseguently into the enclosed truck.

(Note: Drums may not be used in some states for asbestos removal since many of their
landfills will not accept them.)

For a sketch of a typical waste load-out area, see Figure XV-1,
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PREPARATION OF ASBESTOS-CONTAINING WASTE (BEFORE TRANSPORTATION
TO THE DISPOSAL SITE)

WETTING

Once the asbestos-containing waste material nas been removed from the areas of
concern, certain precautions must be taken before disposal operations begin. The
first, and probably most important, undertaking is to ensure that all of the asbestos-
containing waste has been thoroughly treated with water, or "wetted." This may be
accomplished by having a water supply available in any area that abatement work is
taking place (i.e., low-pressure water sprayer). As the asbestos-containing material is
being removed, the material should be kept as damp as possible via a low pressure
water stream. By ensuring this, the chances of airborne asbestos fiber generation are
significantly reduced. Wet waste material will then be suitable for containerizing.

CONTAINERIZING

An effective way to ensure that the asbestos-containing waste has been properly
packaged for transportation to the disposal site is to establish a standard procedure for
bagging and handling the waste. The first step in this procedure would be to select the
appropriate disposal bags (recommended: 6 mil polyethylene). These will be air-tight
and puncture resistant. Also, these bags should be labeled with the OSHA required
statement:

DANGER
CONTAINS ASBESTOS FIBERS
AVOID CREATING DUST
. CANCER AND LUNG DISEASE HXZARD
Many asbestos supply companies have these bags available with the proper wording
already pre-printed. I[n addition, as of January 1, 1988 updated regulations issued by
the United States Department of Transportation (DOT) became effective. The new
regulations require additional labeling of reportable quantities (greater than 1 pound)
of asbestos waste. Also, under the new DOT regulations, asbestos is classified as a
hazardous waste and therefore any container with a reportable quantity of asbestos
waste must have in addition to the OHSA label the following DOT labeling:

RQ Hazardous Substance
Solid, N.O.S. (asbestos)
ORM-E, NA-9188

This warning label in addition to OSHA or EPA labeling requirements, must be affixed
to all containers. Trucks and dumpsters used to haul asbestos waste are not required

to show this additional labeling.

Once appropriately labeled bags are acquired, the next step is to train the abatement
workers in the proper techniques for containerizing the waste materials. Important
concepts of this training should include:

a.  Discussion of the importance of handling asbestos-containing waste in a careful
manner to keep airborne fiber generation minimal.

-2-
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Suggested Sequenced for Cleaning Up an Asbestos
Abatement Work Area
(A Simplified Scheme)

6. a. Lockdown Material Dried/Setup

y . . 7.a. Second, More Stringent Visual
1. Continuous Cleaning During Inspection of the Polyethylene (outer)
Abatement Layer Still in Place
2.a.Complete Gross Removal and 7.b Check for possible Contamination
Initiate Final Clean Up to the Inside Layer
2. b.All Asbestos Waste Out 7.¢ If Asbestos Materials/Waste are
Discovered During Inspection,
of the Work Area Further Cleaning
(wet wiping/HEPA vaccuming) Necessary
3. Visually Inspect for any Residual 8.a. With Outside Layer of Polyethylene
‘ Sheeting Still in Place
Asbestos in Work Area (and critical barriers),
Pre-Clearance Air Samples May be
Collected
4. Clean Up Recidual Asbestos 8.b. Pre-Clearance results indicates work
Found area clear
8.¢c. Ifwork area isstill contaminated, re-
clean and sample again
5. Lockdown/EncapsuIating Solution , -
Applied to Substrate and Inner Layer 9. Outside Layer of Poly removed, critical
of Polyethylene misted to Contain barriers in place Final-Clearance Aj
Residual Asbestos Fibers lers in place, Final-Cle @ Air
Samples collected
10. Work Area Passes Final Clearance

air Sampling

6.b. Inner Layer of Polyethylene
Taken Down, Contained, and
Disposed of as Asbestos
Containing Waste

1.

The Areais Cleared for Reoccupancy
of Unprotected Personnel

6LG58001LS
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CLEANING UP THE DECONTAMINATION UNIT

For decontamination units that are not pre-fabricated -or medular, the unit is lined
with three layers of polyethylene on the floor and one or two layers on the walls (at a
minimum, the walls of the equipment room should be lined with an extra layer of
polyethylene). The top layer of floor poly in the equipment room should be removed at
the same time the top layer of floor poly in the work area is removed, using the same
procecures. This will minimize tracking contamination back into the work area. After
cleanup is completed inside the work area, the polyethylene on the walls of the
decontamination unit is lightly misted with amended water and folded inward. Next,
the remaining layers on the floor are removed in the same manner and packaged with
the other poly for disposal. The walls should be visually checked for contamination
and wet wiped if necessary. The decontamination unit can now be disassembled for

transport.
CLEANING UP THE ENCLOSED TRUCK

During the last disposal trip to the landfill, after the truck has been emptied of all
waste materials, the polyethylene lining the inside of the truck is misted with amended
water and carefully removed. Good practice should include wet wiping the floor and
walls of the truck at this time. Polyethylene removed from the truck interior and the
protective clothing worn by workmen conducting disposal are bagged for disposal and
placed with the other materials at the dump site.

SECTION NOTE: A standard method for conducting visual inspections in asbestos
ahatement work areas has been adopted by the American Society of Testing and
Materials (ASTM). Consultants and project inspectors may find this method useful.

8LGGB00LS
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WET MOP FLOORS ’

After the walls are wet wiped, the floor (or the floor polyethylene) is mopped with a
clean mop head wetted with amended water. (Caution: If carpet remains in place, only
minimal amounts of water should be used during this process). The water should be
changed frequently. Waste water from the wet wiping and mopping operations should
be treated as asbestos-containing waste and dumped in the shower drain to be
appropriately filtered or placed in a barre! for disposal.

WAIT OVERNIGHT/REPEAT WET WIPE AND WET MOP PROCEDURES

Frequently, abatement project specifications will call for "3-phase cleaning". This
may require more time spent on the project, but if properly conducted will actually
save money and prevent confusion at the coneclusion of the project. After the walls
and other surfaces (shelves, ledges, etc.) have been wet wiped and the floors have been
mopped, activity in the area may be stopped until the following day. The next day, the
same wet wiping and mopping procedures are often repeated. As an alternative to
using amended water for the second wipe down, the cleanin?“efficiency.ruhay be
increased by using a commercial cleaning product such as Endust = or Pledge .

VISUAL INSPECTION/RECLEAN IF NECESSARY

Work areas should be dry before the final visual inspection is conducted. The
inspection is again conducted by the owner's representative and the job supervisor. All
surfaces are carefully checked for visible contamination and any areas which need
further cleaning are listed on paper. Ledges, tops of beams, and all other hidden
locations should also be inspected for asbestos-containing dust or debris at this time.

REINSPECT/SHUT OFF NEGATIVE AIR FILTRATION UNIT

After any necessary recleaning has been concducted, the inspector and job supervisor
make a final walk-through to assure the items listed have been addressed. Often, the
negative air filtration units are shut off and final or "clearance" air monitoring is
conducted. [t is important to note however, that many project specifications may
require that negative air machines be kept operating through final clearance air
monitoring.

FINAL CLEARANCE MONITORING

Clearance monitoring is adddressed in detail in the section on "Air Sampling
Requirements.” When the air sampling results indicate the airborne fiber con-
centration meets the predetermined criteria for clearance, the final "critical” seals on
vents and stationary objects such as water fountains, electrical outlets, etec., can be
removed. If the first set of air samples indicate airborne fiber concentrations in the
area are above the specified "clearance levei", the area must be recleaned followed
again by clearance sampling. This cycle is repeated until results of airborne fiber
concentrations indicate the clearance criteria have been attained.

After the area has been cleared for reoccupancy by unprotected personnel, remaining
renovation can be initiated (i.e., painting walls, installing suspended ceiling, or laying
carpet).
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HEPA VACUUM

The hard-to-reach places such as crevices around windows, doors, shelves, etc., can be
cleaned using a vacuum equipped with a High Efficiency Particulate Air (HEPA) filter.
On some projects, contractors may elect to vacuum ail surface areas, beginning at the
top of the wall and working downward. The HEPA filter retains the tiny fibers (down
to 0.3 microns in diameter) which could pass through a standard vacuum cleaner.
HEPA vacuums are available with various cannister sizes and horsepower motors.
Some modeis have an available kit for converting a dry vacuum to a wet pick-up
vacuum. Also models are available which use compressed air rather than the standard
direct current. Twenty to thirty feet extension hoses are available for the larger
vacuums.

REMOVE POLYETHYLENE FLOOR COVERING/REMOVE OR CLEAN CARPET

After vacuuming of these areas is completed, the polyethylene floor covering is
detached from the wall, and folded inward to form a compact bundle for bagging and
disposal. If a carpet is in the work area and specified for removal (removal instead of
cleaning is the preferred practice), warkers should lightly mist the entire carpet with
amended water before detaching it from the floor and rolling it up. Once the carpet is
rolled up, it can be wrapped with 6-mil poly, sealed with duct tape, and properly
labeled for disposal. A note of caution: In some locations, carpet may be stuck to the
floor with a glue whieh does not readily separate from the flooring. As the carpet is
taken up, some portions of the backing may tear away and remain stuck to the floor.
Several unplanned additional manhours may be required to pry or scrape up the glue-
carpet spots which are left after the carpet is removed. Also, tearing of the carpet
material may elevate fiber counts in air sampies analyzed by phase contrast
microscopy. If the carpet is not specified for removal, at least one layer of
polyethylene should be left in place to protect it from residqual contamination.

HEPA'VACUUM

After the floor area is uncovered, corners and crevices can be cleaned with a HEPA
vacuum. It may also be necessary to wet wipe certain locations.

WET WIPE WALLS

At this point the walls and floor polyethylene (if applicable) are HEPA vacuumed
and/or wet wiped. (If carpet has been removed, the floor should be thoroughly
cleaned). Workers should begin cleaning the areas farthest away from the negative air
filtration units and use amended water to wet wipe all exposed surfaces (excluding the
substrate from which the asbestos material was removed). For best results, workers
should use cotton rags or lint free paper towels which are disposed of after one use.
Rinsing and reuse of towels may result in smearing asbestos fibers on surfaces and not
contribute to overall cleaning. Also, to avoid smearing of residual fibers, workers
should wipe surfaces in one direction only. Paper towels should not be used to wipe
down rough surfaces and should be discarced before they begin to deteriorate when
used on smooth surfaces. Small "fibrous looking" residue which may be deposited on
surfaces as a result of using deteriorated paper towels could cause a problem during
the final visual inspection.

9LG858001S
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REMOVE GROSS CONTAMINATION FROM EQUIPMENT IN WORK AREA

The next cleaning efforts should be directed toward removing gross contamination
from the exteriors of the negative air filtration units, scaffolding, ladders, extension
cords, hoses, and other equipment inside the work area. Cleaning can be accomplished
using a combination of HEPA vacuuming and wet wiping. This is also a good time to
change-out any of the filters that need replacement on the negative air filtration

units.
REMOVE TOP LAYER OF FLOOR POLYETHYLENE

At this point, the top layer of 6-mil poly which has been used to cover the floor area,
should be cleaned appropriately and carefully folded inward to form compaect bundles
for bagging and disposal. Any visible contamination which leaked through to the
bottom floor layer should be removed (i.e., HEPA vacuumed, wet wiped). This
material should then be bagged and disposed of according to procedures outlined
earlier. Excessive time should not be spent in cleaning the floor sheets, but any
obvious contamination should be cleaned, contained, and disposed of properly.

CONDUCT VISUAL INSPECTION OF ALL SURFACE AREAS/RECLEAN IF
NECESSARY

After all of these cleaning tasks have taken place a thorough visual inspection of the
area should be conducted. The inspector (building owner's representative) and the
contractor's representative (usuaily the project supervisor) should check for visual
contamination or residual debris on the substrate from which the asbestos-containing
material has been removed. Ledges. indented corners. and other surfaces which might
"catch" falling material or contain residual material must be inspected closely. A
highitintensity flashlight will prove helpful during this_jnspection. As the building
owners' respresentative and the contractor's respresentative walk through the work
area, the inspection and recleaning process might be facilitated by recording on paper
the items or areas which need additional cleaning. The contractor's representative is
responsible for correcting any of the deficiencies noted during the inspection before
peginning the next phase of work.

PERFORM FINAL WIPE DOWN OF EQUIPMENT/REMOVE FROM WORK AREA

After the work crew has completed recieaning the areas noted on the inspection list,
equipment in the work area should be thoroughly cleaned (gross contamination was
removed earlier). Equipment should be wet wiped, washed off in the shower at the
waste load-out area, wrapped in polyethylene, or placed in plastic bags. Tools such as
scrapers, utility knives, and brushes can be placed in buckets or pans (bottoms cut off
of fiber board drums work well) and then sealed in plastic bags for transport to the
next project. Equipment which is not needed for completion of the project should be
removed from the work area. The negative air filtration units remain in place and
operating for the remainder of the cleanup operation until final clearance samples are
collected.
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CLEANING UP THE WORK AREA

Although cleanup is a tedious, sometimes lengthy process, it is one of the most critical
tasks of the project. Successful cleanup operations require proper sequencing of tasks
and great attention to detail. If these items are overlooked, much more time may be
spent in the recleaning and air monitoring eycle than would have been spent to initially
conduct a thorough, correct cleanup. Sequential steps and details for cleaning up an
area where sprayed-on material has been removed are provided in the following
discussion. Removal and cleanup operations for thermal system insulation in areas
such as boiler rooms may vary, depending on individual specifications and the nature of

the project.

CLEANUP DURING GROSS REMOVAL

Cleaning of the work area begins almost ~cacurrently with removal of asbestos-
containing material from the substrate. Techniques for limiting fiber release and
cleaning the work area during the removal phase are addressed in the section
"Corfining and Minimizing Airborne Fibers." In summary, a floor crew wearing
appropriate personal protective equipment is responsible for bagging the material soon
after it is removed, while it is still damp. The material is collected from the floor:
with brooms, squeeges, plastic dust pans, or other appropriate tools and placed in 6-mil
labeled bags for disposal. Metal shovels and other sharp objects should be avoided

since they will cut and tear the floor polyethylene sheets.

FINAL CLEANUP

The discussion on final cleanup applies to the phase of the project in which all visible
asbestos-containing material has been removed from the substrate and the substrate
has been brushed (with nylon bristle brushes) and wet wiped. A flow chart
recorrmending a good and feasible sequence of tasks for performing cleanup is

provided at the end of this section.

REMOVE GROSS CONTAMINATION FROM WALL COVERING/OR REMOVE INNER
CONTAMINATED LAYER

After all visible asbestos containing material has been removed from the substrate,
the next cleaning task should be the removal of all visible asbestos contamination
which has splattered or collected on the polyethylene wall coverings. Preferably, two
layers of polyethylene were initially hung on the walls and the inner contaminated
shee's can be removed at this point instead of cleaned. Ideally, the contaminated
sheet is lightly misted with an encapsulant or "lockdown" material (see "Lockdown and
Asbestos Substitute" chapter) to minimize the release of airborne fibers. After
detaching or cutting this first inside layer of polyethylene from the bottom of the
wall, workers should use ladders to reach the top of the wall sheet. The inner sheet of
the work area enclosure should be gently detached from the top of the wall and folded
inward to form a compact bundle which can be packaged in a properly labeled 6-mil
polyethylene bag for disposal. Any visible debris which leaked behind the inner layer
of polyethylene onto the outer (final) layer is now removed with a HEPA vacuum
and/or wet wiping methods.

"LSS800)S



Armhcles and an insice scuch for ‘cols e! e ~crxer -emcve .nsulaton without exposure ! astestos
fiters. A sealed siCe pont 2iSC can te SoNsiruciec 1o alicw acce2ss for wetting the asbestos and evacuating
the bag with 3 HEPA-filtereq vacuum.? Worxers wnc use :sntainment bags should still wear respirators
in case a bag 'eaks.

To remove individual pice secuions cr an 2nure 2ice nerwerx. a small section (about § inches wide) of in-
sulation should be removea. The pice :Nen zan te cut .nic manageadie lengths with a saw or torch. Ex-
posed encs of the insulating matenal snould Se sealec wih slastic and !ace. If the remaining insulatian
is not in good condition, (he entire pice snoulc Se wrapcec :n 5 mil plastc. Disposal of insulation material
must ‘ollow EPA procecures ciscussed 2artfier far ACM ciscosal (Sections 1.4 and 5.1). More information
on pipe ang pipe insulation removal wiil se 3rovigeg in a ‘uture tecanical builetin,

Figure 14, Cusiom containment bags lor recairing or removing
pice insulation. —

3. Abatement Methods for Cther Types of ACM

Acciticnal corrective acucn jenerally is nct neecec icr cimer ypes of ACM. The special C&M program
should continue urtil Suillcing renovaucn cr mainterances -2cLires ACM remeval. The ACM shouid then
te remcved following the guicalines igr surfacing maier:als i.a.. werker rotection and work area cantain-
ment). Remcved ACM shculc se wraccec in & mil Slasuc sheets or placed in plastic bags, laceled as
astesics waste, and transtorec 0 a sClic wasie site. Uniess hese materials are friable, CSHA and
NESHAFS regulations covering removal ccerations ¢ nct aczly.

¢ Seals can De checxed wih 2 asniignt anc SMexe rem 3 smeae tuze.
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§.1.3 Encapsulation with Sealants

Eacacsuiaticn reters 10 the scraying of ACM with a seatant. The sealant snould bing icgether :ne aszesics
fisars anc ainer material comeenants ang cffer scme resisiance 'c camage frem impact. Figure '3 snows

an ascesics 2ncapsulanon greject

E~cazsuialcn SNCuIC Te usac Shiv 3N granuiar, CeMeniuous malenal—csmmenty xnown zs accustcal
plzsier. A sealant snoule zenetrate the ACM anc achere ic the sucsirate (or form a tougn skin gver the
maienall, withsiang meocerate imcact. Se !lexitle anc fame-retarcant, resist detericration ¢ver lime, and
se ncn-icxic. TFA evalyatec cver 100 sealants. using five critena: imcact resistance, lame scread. smoke
generancn. !cxiC gas release cunng ccmeustion, and achesiveicsnesive strength (USEZFA 1981). The
Amercan Scc:ety of Tesung anc Materrais (ASTM) also is cevelcping lacoratary testing criena ‘or sealants.
Acciicrnal :nfcrmancn ¢on the S54 seztant stucy can ce coiaineg ‘rem =PA's Cffice of Toxic Sucstances.

TECA Assistance Cffice (see Accencix = 'ofr Sncre numsers).

Althcugn tne =3A stugy can hett suiicing owners chcese a sealant, its affectiveness on the parucuiar
ACM sncuic sull be resiec cn-site cver several cays. (ASTM is ceveicring criteria anc frocacures ‘cr sucn
or-site tesis.) Do not encacsuiate matenal that is cetaminated or ceterigrated. or that sncws axiensive
camace. It cefaminated, the matenal will be pulled down by the acciticnal weight; if detericrared. the ACM
mav ze zicwn off By sealant azciicancn; if extensively camaged. the material may Se receziecly atused
anc :me seaiant wil not Heic Jo. The congition of the sealant on crevicusly encacsulales matanals aiso

smcuIC ce .nsceciec. ~eascnczien of sealant may Se necassary.

_I1ex Zain "as seen _uses 2§ 2 sezanter granular emertltcus maienais. Seect a orang Mt 2 jallets]
Jericie tInisnt atiezsi SO sercent Iy weignl) anc at ‘ezsi 25 cercant Sy werght venicie t2&in.¢ For ancan-
su:aung ACM. acgly caint sorsicerasiy thicker than reccmmences ‘or cainting. Coverzgs snguic te 2o
mcre man "CC sa. 2. zer zallcn. ang sncuiC Ir22i2 2 sTnunucus. UnCroxen cSating.

Aczci s2aiarts with ainiess scray 2cuicrment.s Cne -eccmmences methec is ' acely a ignt (misy) czal,
‘men 2z "yl $Tat acotiec it 3 3C cecrae ancie 10 the cirecucn of the first. If latex paint 's usec. ‘he ‘ull czat
can 35S e =coiiec tv -ciler tercre the mist ccat cSres.

S2gz-7 i@ tyce Itseaiant Jsac irc the nalure of the maiznal anc-sussirate sncacsuias. This .nfcrma-
LCh £ mE=C2C 10 aveid LhuniEnncnar -awease of ficers zuring .atar 'e'nc:e'mg or cemc:itcn.

.

5.2 Abatement Methods for Pice and Boiler {nsulation

Aczziamant metnces ‘or ACM Usec i nsulate cices. Scilers. cucts. ‘anks. ana relatec =~v'~me~r are
scmewnar sifferent from meincCs 'Cr 2sTesiCs sTravec or rcwetec 2n suriaces. When cemage o pice
or 22uer ITVeNNG § mias. recair s ‘he reccmmences szatement accroach. Ncn-as:es:: slasienng
Car rasicre ITen jCintS. WrarTes Sf Zigsiarec areas thal ire camacges. 2nc areas around vaives ang fanges.
S~czosciants can alsc te Uusac 2S 2 lemcocerary messure. 20 NCt use Zuc: iace: it seccmas oritle aner
axzzsure '© NICh temperatures.

Where 'arge zorucns of Jice ang Sciler insulation musi ce remceved. areg sontainment Sarners anc emcioy
ne ‘uil rance of worker sretectens isee Secuien £.7). Ceontainment sags may Se used insiezc of censiruc:
Ung tTnizinment Sarniers arcunc he werk area. | Hese >ags are availacie commerciaily. As shcwn in Figure
T2 ime Cags are Sesilicnec 2rounc the Sice irsulaucn ic se remcvec, anc sealec o tnhe Zice with taze.

(miosonsuisents acctezsr Cn the .acer 2t the can.

T-g _s2 2! rBSIIFAICrS S ‘BCImmences ‘Sr 3CCIvInG any Sealani. Scivenl-tasec (as compares i€ waier-s2s522) S2alants

—av racyuire ‘he use ¢! 3 sussnes arr Tyce C) resoiraler zue ¢ nazarcs ram the scivents.

- -
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'€ ulsice (he Suiding wil Srovice acced Jrctection n Zase of an accicent. Appendix [ sum-
—arzes scec:ficauons ‘or “egative air systems.

¢ ‘NRen csmainment sarners are cismantlec after ACM removal, the sealing tape used !0 aftach
he stastic sheets !0 walls ang ceilings ‘requently ramoves paint. It is prudent o incuce the
czst of repainting all walls (ana ceilings. if acprocnate) in esumates of asbestos removal casts,

* AscestiCs waste is scmeumes soilled 50th in and outsice the work area. Containers full of wet
maternal are very <eavy and harg !0 ransport. These csntainers must te sealed and handled

- carefully. ‘NMorkers snould continue 10 wear protecive ecuicment dunng these operaticns. Also,
ciscesal sites may he scarce. Scme states recuire a cisoosal permit before removal begins.

* Amenced water (water and wetting agents) from scray operaticns may leak through the
cclyethylene sheets and camage flocrs, espec:ally ‘ile and wood. Sealed coutle plastic sheets
shoula protec: the floors.

When removal and dispcsal operations are finisheg, avaiuate the need for a sealant on the exgcsed sur-
faca. (The neec 0 remnsuiate or resounacrcof with asbesics-free matenals should be decided before remcval
Seg:ns.) Sealarts generally are necessary where the unceriving surfaces are porous (for examgie, con-
crete clecks or slabs), since a ‘ew fibers usually remain after removal.

Ccstof ascesics removal vanes wicely Sy region and by iob. 'Where ‘he uncerlying surface must Se sealed
ang :he ACM reclaced. thcse cosis must Se acdec to remeval cSsis.

5.1.2 Enclosure

Encicsure .nvcives construcnen of airignt walls anc sauiings arcung the ACM. Figure 12 shcws a typical
enc:icsure. These recsmmencanons Or tonstrucung 2ncicsures snouid be followea:

« Tt recuce ‘iber refease. onils usesc cunng insiallaticn sncule te aquipced with HERA-filtered
vacuums.

e LUncanying structures must e zCie 10 succcen new walls ang ceiiings.

———
—

+ New SIhsiruclon matenal shculC Te Jmgaci-resisiant anc assemclec to be airtignt3 Gvgsum
‘zane!s ‘aced at the seams. ‘cngue-anc-grecve Scarcs. anc soards with scline joints afl qualify.
Suscencec ceiings with iav--n zanels are nct acceciacsie. Joints Detween wails anc ceailings
sncuic Se saulkec.

« Iffignts are recessec imc ACM. they must Se remcvec carefuily to mimmize fiver releasa. Lignts
sncuic Te remnsiailec ceneatn the new ceiling.

* Fezwcczucn of plumeing lines anc ccmeputer Zacies mav te necessary.

e Suicing recorcs must ncte the cresence cf ascesics Seninc the enclosure 0 prevent aczicen-
1al ficer reiease dunng remcceing or bullcing cemcliticn. (The zresence of ACM sheulc have
Seen dccumentec as zant of the scec:al C&M progrzm.) Sicns shculd be posied. noung that
ACM s Senind the enclosure.

I Mg anzigsure will Ze ctally airngnt. The 2ractices recammenced tere 3re designed i Greally recuce air mevement
acrsss ‘ne encigsure bouncary.
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are recL.sac 'Ir remceval ot ~ACN INC are mignty secammenced ‘S StNer apatement TECCS. NG 2NCISSyre

-t

ang 2ncacsuidlicn Mav usc 2tevale ‘iger avays,
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Dry Removal Techniques

Dry removal, which requires specific EP ' ipproval, may be appropriate for some types
of asbestos-containing materials which have been previously encapsulated and will not
absorb amended water. There are special conditions which preclude the use of water
such as a room containing electrical supply lines whica cannot be de-energized during
the removal project, hot steam pipes, crawl spaces, etc. Dry removal techniques can
be used successfully but require much skill and attention to critical details in order to
minimize airborne fibers in the workplace and to adequately confine all airborne fibers
to the workpiace enclosure. Proven procedures include use of large vacuum systems,
small area containment with localized HEPA filtered exhaust, and recirculating HEPA
units inside the work area. The dry removal procedures selected for a given situation
must be carefully matched to the existing work area conditions, the type of asbestos
and the skill >f the work {orce. Adding layers of enclosure plastie, adding airlock
chambers to the decontamination units, providing double or triple, rigid primary
barriers (in addition to several layers of primary polyethylene), and increasing the
number of negative pressure machines may te precautions that are required beyond
the normal wet removal procedures. These added confining and minimizing measures
obviously add cost to the project. It is always much easier to control airborne fibers
using wet techniques. It is recommended that all reasonable and safe avenues for wet
removal be thoroughly explored before resorting to dry removal. [t must also be noted
that dry removal requires job specific EPA approval, and approval is sometimes
difficult to obtain. [t is very important that all personnel use maximum personal
protection during dry removal because of the constant and high potential for elevated

airborne fiber levels.

Special Considerations

Amended water is not totally effective in controlling fibers emitted from material
containing amosite asbestos. Some contractors reportedly use ethylene glycol and/or
oils to help reduce amosite emissions. Others have tried an encapsulant which is
diluted so that it drys slowly and does not harden before the asbestos material can be
removed from the pipes or boilers. Some manufacturers are currently conducting
comparative testing of these wetting methods to determine which is the most

effective.

Steam or hot water distribution networks should be shut down, if at all possible, when
insulation is being removed. If these systems must stay on line, special consideration
must be given to avoid heat stress and skin burns.

When airline respirators are being used by workers, care must be taken not to let the
airlines come into contact with hot pipes which might burn a hole in the rubber line.
When airlines are worn by persons working from scaffolds, care must be taken not to
wrap the airlines around objects on the ground or the scaffold. See section on Type C
respirators which addresses safety considerations.
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While crews are working from scaffolds or ladders to remove all remaining residue
from the ceilings, workers should also be cleaning material off the polyethylene wall
barriers and any stationary objects in the area. Brooms, wet rags, or squeeges are
good for this purpose. Secondary removal is finished when all visual contamination is
removed from the ceilings. The next phase is final cleanup (discussed in detail in
Chapter XIII).

Removal of Thermal System Insulation from Pipes, Boilers, and Tanks

There is a wide variation in the types of asbestos-containing thermal system insulation
used on pipes, boilers, and tanks. Pipes may be insulated with preformed fibrous
wrapping, corrugated paper, chalky mixture containing magnesia, fiber felt, and
insulating cement. (Note: There are older materials labeled "magnesia"” which contain
asbestos and new materials also labeled "magnesia" which contain glass fiber rather
than asbestos.) Usually a protective jacket, which may also contain asbestos, made of
paper, tape, cloth, metal, or cement covers the insulation materials. Boilers and tanks
may be insulated with asbestos "blankets™ on wire lath, preformed block, or the chalky
magnesia mixture which is typically covered with a finishing cement. Different
approaches are typically required for removing these asbestos-containing materials
than sprayed on or troweled-on ceiling insulation; however, the same protective
measures are used. Careful handling and packaging is required in many cases because
of the metal jackets, bands, or wire associated with the insulation materials.

Glovebags, which can be sealed around sections of pipe to form "mini-containment
areas” may be used in some situations for removing pipe insulation (see Glovebag
Section). Insulated objects which are not readily accessible or are too large or hot for
application of the glovebag technique, may require a full area enclosure with modified
removal techniques.

Because insulation on pipes, boilers and tanks may contain as much as 70% asbestos
and, because areas where these materials are being removed are often confined, high
airborne fiber concentrations may occur. Also, these materials are more difficult to
saturate with water and may often contain amosite, which is not controlled as w:ll
with water as other types of asbestos. If these situations can not be controlled by
higher air flow rates and other engineering techniques then Type C airline respirators
are recommended for workers engaged in removal of asbestos from pipes and boilers.

Removal of insulation from pipes, tanks or boilers can be accomplished by two-person
teams. Cuts or slits are made in the insulation material, a spray nozzle is inserted,
and the material is wetted to the extent feasible. One man cuts away the insulation
and bags it while the other continuously sprays the material with amended water. Any
metal bands or wire that is removed should be folded or rolled and placed in
polyethylene to avoid lacerating personnel.

After the gross material is removed, nylon brushes are used to thoroughly clean the
pipes, tanks, or boilers. (In cases when pipes are extremely hot, nylon brushes may
melt and wire brushes may be the only tool available.) Particular care must be taken
to clean the fittings and joints where a cement-plaster type material has been
removed. After brushing, the surfaces are wet-wiped and the final cleanup phase
begins.

-19-
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FIGURE XI-3
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The first step in the removal process is to thoroughly wet the ceiling material with a
low pressure mist of amended water. The material should be misted lightly with
amended water to initially wet the surface, then a saturation coat is applied. The
material can be wetted using a .. .. pressure pump system or water hose with garden
sprayer attached which can mix the wetting agent with the water. A hand pump
garcen sprayer can be used for small projects. Application with large pump systems or
airless sprayers may cause leakage behind the barrier seals resulting in contamination
of the walls and floors. Also, the initial impact of water applied with high pressure
may cause elevated airborne fiber concentrations, therefore low pressure and careful
technique in application should be used. Time should be allotted between spraying
with amended water and removal to provide for maximum penetration into the
material. [f the time frame allows, the ceiling material should be thoroughly
saturated with amended water the night before removal starts. (Note: the added
weight of the amended water may cause delamination of this material overnight.)

Removal of ceiling material is carried out in two stages —-- gross and secondary
removal. Gross removal is typically conducted with a three or four man team. Two
men working from a mobile scaffold with rails remove the friable material using
scrapers. Wide blades can be used if the material comes off easily. Workers of
aporoximately the same height should be paired together on the scaffolds. One or two
workers on the ground package the moist material before it has time to dry out in 6
mil plastic bags or plastic-lined fiber drums. Rubber dust pans, plastic snow shovels,
push brooms, and standard house brooms shouid be used to collect and bag the wet
material. Avoid using metal shovels or dust pans that can cause inadvertent tears in
the polyethylene floor barriers. The crew that bags the material aiso repositions the
scaffold as needed, relocking the wheels after each move. If several crews are
removing material, it may be more time efficient to designate a "sprav" person who
walks from one area to the next, keeping the material on the ceiling and the floor wet
and misting the air to maintain low airborne fiber concentrations. The spray person
can also check for damaged floor barriers and promptly repair them.

Bags containing the waste material are processed for waste load-out, either by wet
wiping, placing in another "clean" bag, or placing into fiber drums. (See Waste
Disposal Requirements Section.) All bags should be removed from the work area at
least by the end of the work day. Removal of bags on a continual basis provides for
easier movement (particularly if workers are wearing air-supplied respirators) in the
work area.

After removing as much of the sprayed-on material as possible with scrapers, crews
begin secondary removal. Depending on the type of substrate (material underneath the
friable insulation), various techniques and tools may be required. Common types of
ceiling construction to which friable insulation materials may be applied include
concrete, J coat plaster system, suspended metal lath, conerete joists and beams,
metal deck, corrugated steel, steel beam or bar joist. Figure XI-3 illustrates some of
these ceiling types. The surface substrate may be smooth, rough, or pitted and will
affect the difficulty of secondary removal. Typically a combination of brushing and
wet wiping is used to remove the remaining residue. Nylon bristled brushes should be
used instead of wire brushes, which may break the small fibers into smaller fibers.
The rags used for wet wiping should not leave any fabric fibers on the substrate which
might be mistaken as visual contamination. High efficiency particulate air (HEPA)
vacuum cleaners are also useful for removing "hard-to-get-to" residue.

-17-
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Takrle XI-1
EQUIPMENT USED FOR REMOVAL OF
FRIABLE INSULATION MATERIALS
Portable High Efficiency Particulate Air (HEPA) filtered, exhaust units
Replacement filters
Flexible or rigid ducts
HEPA vacuum cleaner
Electrical extension cords
Garden hose
Garden spray hottle attachments for the water hose
Ground Fault Circuit Interrupter (GFCI)
Hand pump garden sprayer {extra long hose, if needed)

Wetting agent (50% polyoxyethylene ether and 50% polyoxyethylene ester or
equivalent)

Stiff scraper, ranging in size from narrow, putty-knife type to 4 inch wide blades and 6
inch width scrapers mounted on 6 foot long wooden handles

Nylon brushes of various sizes

Plastic dust pans

Plastic snow shovels

Brooms - standard house and push brooms

Scaffolds with railing

6 mil polyethylene bags for holding waste

Wood stepladders of appropriate height

Glovebags (for pipes) - see Glovebag Section equipment list
Duct tape

Temporary lighting

Ventilation smoke tubes and bulbs

-18-
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The positive effects of wet removal can be further enhanced by adding a wetting agent
to the water. The wetting agent (i.e. surfactant) is a combination of chemicals which
aids in the penetration of water into the material and increases the probability of
individual fiber wetting. Various wetting agents are available which have been used in
the agricultural industry and fire fighting profession for many years. EPA
recommends a wetting agent consisting of 50% polyoxyethylene ester and 50%
polyoxyethylene ether in a ratio of 1 ounce to 5 gallons of water. This wetting agent
is not as effective with materials which contain a high percentage of amosite asbestos

because amphiboles (i.e. amosite} are hydrophobic.

Removal of Sprayed or Troweled Friable Surfacing Materials from Ceilings
&

At this point of the abatement project, the work area has been sealed off with at least
two layers of 6 mil polyethylene on the floors and two layers of 4 mil polyethylene on
the walls (see section on Preparation of Work Area). The decontamination unit and
negative air filtration units are in place, and the scaffolding, ladders, various sizes of
short- and long-handled scrapers and other removal equipment have been brought into
the work area. (See the Removal Equipment List, Table XI-1.)

-15-
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3.

5.

11.

Before removal begins, check the availability of a 20 amp circuit. Most
negative a:r* machines require 18 amps for start-up and 15 amps during

normal operation.

Negative air units usually pull less volume than the rating assigned by the
manufacturer. For instance, a unit rated at 2,000 cfm will typically pull
1300-1500 cfm. Also, as filters load, the cfm is reduced. Note: The
reduced flow volume at the maximum accepted pressure drop (see
manufacturer's literature) should be the criteria used for this calculation.
Adjust your calculations accordingly for the number of units necessary.

Start the negative air system before beginning work and check to see if it
is functioning properly. Make sure there is adequate makeup air, otherwise
the polyethylene may be pulled away from the walls.

Smoke tubes are useful for checking airflow inside the containment.

Use heavy duty extension cords to energize the negative air filtration
units. If a series of cords are connected, take necessary precautions to
avoid shock hazards. Make sure the temporary electrical system is

properly grounded.

As a rule of thumb, the containment area should be no larger than 10,000
square feet for efficient use of a negative air filtration system.

The negative air system is most effective in reducing fiber concentrations
when laborers start removal at the farthest point from the negative air
units and work toward them.

When venting the negative air filtration exhaust outside a window, a good
seal can be formed by placing a piece of plywood with a hole cut for the
flex duct in the window and sealing it with duct tape. Another seal can be
formed by placing a piece of 6 mil polyethylene over the plywood template
and cutting a slit in it for insertion of the exhaust duct. Tape is used to
seal the space around the slit in the polyethylene and the duct.

The use of supplied air respirators will increase the air pressure in the work
area. Negative air filtration units should always be used in conjunction
with type C respirators to prevent build-up of positive pressure.

Wet Removal Techniques

EPA regulations which cover the removal of asbestos material (40 CFR, Part 61,
Subparts A&B, 1973) require wetting the material before removal begins and keeping it

wet as it is removed and while it is being bagged.

Two advantages to the use of wet methods for removing asbestos materials include a
reduction in airborne fiber concentrations which are generated during removal and a
reduction in the effort required to remove the material. Wet removal is based on the
ability of water to lower the potential for the asbestos-containing material to release
airborne asbestos fibers and increase the settling rate of fibers that are released.
Airborne fiber concentrations may be reduced significantly by using wet removal

techniques rather than dry.

-14-
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be put back in place, the unit turned on, and the prefilter positioned on the intake
grill. Whenever -:e HEPA filter is replaced, the prefilter and intermediate filter

should also be replaced.

When several exhaust units are used to ventilate a work area, negative pressure can be
maintained during the HEPA filter replacement and the direction of air flow into the
work area will be maintained. If only two exhaust units are operating on-site, a
backup unit should be available and operating before an original unit is shut down for
HEPA filter replacement. An abatement enclosure should never have only one exhaust
unit operating. A failure of this sole unit, for any reason, would eliminate the
negative pressure in the work area. Thus, the risk of asbestos fiber release to the
outside environment is controlled with additional unit(s).

Any filters used in the system may be replaced more frequently than the pressure drop
across the filters indicates is necessary. Experience has shown that prefiiters, for
example, should be replaced two to four times a day or when accumulations of particu-
late matter become visible. Intermediate filters must be replaced once every day or
so, and the HEPA filter may be replaced at the beginning of each new project. (Used
filters must be disposed of as asbestos-containing waste). Conditions in the work area
dictate the frequency of filter changes. In a work area where fiber release is
effectively controlled by thorough wetting and good work practices, fewer filter
changes may be required than in work areas where the removal process is not well
controlled. It should also be noted that the collection efficiency of a filter generally
improves as particulate accumulates on it. Thus, filters can be used effectively until
resistance (as a result of excessive particulate loading) diminishes the exhaust

capacity of the unit.

Dismantling The System

As gross removal nears completion, filters should be checked for loading and replaced
if necessary. If a prefilter is being used on the outside 5T the exhaust unit, it should be
removed before final cleanup begins. When the negative air system is shut down at the
end of the project, the filters should be left in the negative air filtration unit and the
openings sealed with polyethylene and duct tape and/or sprayed with spray
polyethylene to avoid spreading contamination when the unit is moved from the work
site. Filters in the exhaust system should not be replaced after final clearance
sampling is complete in order to avoid any risk of re-contaminating the area.

Tips For Using Negative Air Pressure Systems:

1. Check the integrity of the gasket between the HEPA f{ilter and housing
each time the filter is changed or after the unit has been transported to a
new location.

2. A general rule of thumb for filter life during "average" removal is:
2 hours for the 1/2" pre-filter
24 hours for the 2" pre-filter
700 hours for the 12" HEPA filter

Changing out the 1/2" prefilter frequently (every 20-30 minutes) during

"heavy" removal will prolong the life of the much more expensive HEPA
filter.

-13-
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air. Also, until the resals off Flval clewvurore Wit santgee, e smown, the confining and
minimizing aspects of negaiive pressure .uvmatin are —wesdidd to ensure leakage of
contaminated air outside the enclovure daes 1ot arwurn

To ensure continuous operstion (and therefore «neinuous negative pressure
differential), a spare negative pressure exhaust unit(s) showid “e readily available at all
times.

Filter Replacement

All filters must be accessible from the work area or "contaminated" side of the
barrier. Thus, personnel responsible for changing filters while the negative pressure
system is in use should wear approved respirators and other protective equipment. The
operating life of a HEPA filter depends on the level of particulate eontamination in
the environment in which it is used. During use, filters will become loaded with dust,
which increases resistance to air flow and diminishes the air-handling capacity of the
unit. The difference in pressure drop across the filters between "clean” and "loaced"
conditions is a convenient means of estimating the extent of air-flow resistance and
determining when the filters should be replaced.

When the pressure drop across the filters (as determined by the Magnehelic gauge or
manometer on the unit) exceeds the pressure specified by the manufacturer, the
prefilter should be replaced first. The prefilter, which fan suction will generaily hold
in place on the intake grill, should be removed with the unit running by carefully
rolling or folding in its sides. Any dust dislodged from the prefilter during removal
will be collected on the intermediate filter. The used prefiiter should be placed inside
a 6 mil plastic bag, sealed and labeled, and disposed of as asbestos waste. A new
prefilter is then placed on the intake grill. Filters for prefiltration applications may
be purchased as individual precut panels or in a roll of specified width that must e cut
to size.’

If the pressure drop still exceeds the manufacturer's specified pressure after the
prefilter has been replaced, the intermediate filter is replaced. With the unit
operating, the prefilter should be removed, the intake grill or filter access opened, and
the intermediate filter removed. Any dust dislodged from the intermediate filter
during removal will be collected on the HEPA filter. The used intermediate filter
should be placed in a sealable plastic bag (appropriately labeled) and disposed of as
asbestos waste. A new replacement filter is then installed and the intake grill or filter
access closed. Some brands of negative air machines require removal of the prefilter
to gain access to the intermediate filter. This filter should be replaced as the last
step of replacing the intermediate filter.

The HEPA filter should be replaced if prefilter and/or intermediate filter replacement
does not restore the pressure drop across the filters to its original clean resistance
reading or if the HEPA filter becomes damaged (HEPA filters will fail if they absorb
too much moisture). The exhaust unit is shut off and disconnected from the power
source to replace the HEPA filter. Used HEPA filters should be placed in a sealable
plastic bag (appropriately labeled) and disposed of as asbestos waste. The gasket
between the filter and the housing should be inspected for any gaps or cracks. Worn
gaskets should be replaced as needed. A new HEPA filter (structurally identical to the
original filter) should then be installed. The intake grill and intermediate filter should

-12-
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USE OF THE NEGATIVE PRESSURE SYSTEM

Testing The System

The negative pressure system should be tested before any asbestos-containing material
is wetted or removed. After the work area has been prepared, the decontamination
facility set up, and the exhaust unit(s) installed, the unit(s) should be started (one at a
time). Observe the barriers and plastic sheeting. The plastic curtains of the
decontamination facility should move slightly in toward the work area. The use of
ventilation smoke tubes and an aspirator bulb is another easy and inexpensive way to
visually check system performance and direction of air flow through openings in the
barrier. For example, smoke emitted on the inside of the work area at a barrier should
not leak outward. Smoke emitted in the shower room of the decontamination unit
should move inward to the work area. Smoke tubes can also be used to check if air
flow is moving inward at high and low levels of the work area.

Another test method for negative pressure is to use a Magnehelic gauge (or other
instrument) to measure the static pressure differential across the barrier. The
measuring device must be sensitive enough to detect a relatively low pressure drop. A
Magnehelic gauge with a scale of 0 to 0.25 or 0.50 inch of H9O and 0.005 or 0.01 inch
graduations is generally adequate. The pressure drop across the barrier is measured
from the outside by punching a small hole in the plastic barrier and inserting one end
of a piece of rubber or Tygon tubing (be sure to seal around tubing if tube is left in
place). The other end of the tubing is connected to the "low pressure” tap of the
instrument. The "high pressure™ tap must be open to the atmosphere. The pressure is
read directly from the scale. After the test is completed, the hole in the barrier must
be patched. Instruments are also available which monitor the pressure drop
continuously. These units can be connected to a strip chart recorder to provide
coptinuous documentation of negative pressure. An audible and/or visible alarm may
be used to alert the project” manager of a severe drop in pressure. Typically, a
pressure drop of 0.03 inches of water is maintained throughout the asbestos abatement
project (this pressure drop is affected by the air change rate).

Use of System During Removal Operations

The exhaust units should be started just before beginning removal (i.e., before any
asbestos-containing material is disturbed). After removal has begun, the units should
run continuously to maintain a constant negative pressure until decontamination of the
work area is complete. The units should not be turned off at the end of the work shift
or when removal operations temporarily stop.

Employees should start removing the asbestos material at a location farthest from the
exhaust units and work toward them. If an electric power failure occurs, removal
must stop immediately and should not resume until power is restored and exhaust units

are operating again.

Because airborne asbestos fibers are microscopic in size and tend to remain in
suspension for a long time, the exhaust units must keep operating throughout the
entire removal, decontamination, and final clearance processes.

Leaving the negative pressure system operating during the final clean-up and
clearance process allows the suspended fibers the potential to be "cleaned" from the

-11-
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Examples of negative pressure systems.

DF

DF, Decontamination Facility; EU, Exhaust Unit; WA, Worker Access; A, Single-room
vork area with multiple windows; B, Single-room work area with single window near
entrance; C, Single-room work area with exhaust unit placed on the outside of the
building; D, Large single-room work area with windows and auxiliary makeup air

source (docted arrow).

cate progression of removal sequence.

Arrouvs denote direction of air flow.

Circled numbers indi-
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Additional makeup air may be nenmessary iz wwoitl cmwsivig tue high of a pressure
differential, which could cause the dastic <  mimg:amd feovporary barriers to detach
from the walls and fall. Additizeal makiupg 2ir alsy may te seeded to move air most
effectively through the work area. Supplementwi malweuy ¥ir inlets may be made by
making openings in the plastic sheeting tivat siiow air fromu outside the building into
the work area. Auxiliary makeup air inlets -shoulid b+ as far as possible from the
exhaust unit(s) (e.g., on an opposite wall), off the fiwor (preterably near the ceiling),
and away from barriers that separate the work area from occupied clean areas. They
should be constructed in such a fashion {zsing weightsd flaps, etc.) that allow the
openings to be sealed in case of accidental pressure Jdifferential loss. Also, the
openings should be resealed whenever the negative pressure system is turned off after
removal has started. Because the pressure differemtial (and ultimately the effective-
ness of the system) is affected by the adequacy of makeup air, the number of auxiliary
air inlets should be designed and placed in order to maintain adequate pressure
differential and to maximize air eirculation throughout the work area. Figure XI-1
presents examples of negative pressure systems denoting the location of HEPA-
filtered exhaust units and the direction of air flow. Figure XI-2 is a schematic
representation of negative air HEPA system in place.
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SETUP AND USE OF A NEGATIVE PRESSURE SYSTEM

Determining Approximate Ventilation Requirements For a Work Area

Experience with negative pressure systems on asbestos abatement projects indicates a
recommended minimum rate of one air change every 15 minutes. The volume (in £t3 )
of the work area is determined by multiplying the floor area by the ceiling area and
height. The total volumetric air flow requirement (in £t3/min) for the work area is
determined by dividing this volume by the recommended air change rate (i.e., one air

change every 15 minutes).*

«=Total ft 3/min = Volume of work area (in ft3)/15 min

*The recommended air exchange rate is based on
engineering judgment.

*+*This formula is expressed differently from the
one on Page 5, but both are correct and will yield
the same result.

The number of units needed for the application is determined by dividing the total
ft3/min by the rated capacity of the exhaust unit.

Total ft3/min.
Number of units needed =

Capacity of unit (ft¥/min.)

Loecation of Exhaust Units

The exhaust unit(s) should be located so that makeup air enters the work area through
the decontamination facility and other make up air sources traverse the work area as
much as possible. This may be accomplished by positioning the exhaust unit(s) at a
maximum distance from the worker access opening or other makeup air sources.

Wherever practical, work area exhaust units can be located on the floor in or near
unused exterior doorways or windows. The end of the unit or its exhaust duct should
be placed through an opening in the plastic barrier or wall covering. The plastic
around the unit or duct should then be sealed with tape.

Each unit must have temporary electrical power (115V A.C.). If necessary, three-wire
extension cords can supply power to a unit. The cords must be in continuous lengths
(without splice), in good condition, and should not be more than 100 feet long. They
must not be fastened with staples, hung from nails, or suspended by wire. Extension
cords should be suspended off the floor and out of workers' way to protect the cords
from traffic, sharp objects, and pinching.

Exhaust units must be vented to the outside of the building. This may involve the use

of additional lengths of flexible or rigid duct connected to the air outlet and routed to
the nearest outside opening. Windowpanes may have to be removed temporarily.

-1-
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filter.should be marked with: the name of the muarulavimrer, serial number, air flow
rating, efficiency and resistance, and the direction of 3% air flow.

Prefilters, which protect the final filter by rumoving the larger particles, are
recommended to prolong the operating life of the HEPA fiiter. Prefilters prevent the
premature loading of the HEPA fiiter. They can alsp save energy and cost. One
(minimum) or two (preferred) stages of prefiltration may be used. The first-stage
prefilter should be a low-efficiency type (e.g., for particles 10 um and larger). The
second-stage (or intermediate) filter should have a medium efficiency (e.g., effective
for particles down to 5 um). Various types of filters and filter media for prefiltration
applications are available from many manufacturers. Prefilters and intermediate
filters should be installed either on or in the intake grid of the unit and held in place
with special housings or clamps.

Instrumentation

Each unit should be equipped with a Magnehelic gauge or manometer to measure the
pressure drop across the filters which would indicate when filters have become loaded
and need to be changed. The static pressure across the filters (resistance) increases as
they become loaded with dust, affecting the ability of the unit to move air at its rated

capacity.
ELECTRICAL

General

The electrical system should have a remote fuse disconnect. The fan motor should be
totally enclosed, fan-cooled, and the nonoverloading type. The unit may use a
standard 115-V, single-phase, 60-cycle service. All electrical components must be
approved by the National - Electrical Manufacturers Association (NEMA) and

Underwriter's Laboratories (UL).
Fans

The motor, fan, fan housing, and cabinet should be grounded. All units should have an
electrical (or mechanical) lockout to prevent the fan from operating without a HEPA

filter.

Instrumentation

An automatic shutdown system that would stop the fan in the event of a major rupture
in the HEPA filter or blocked air discharge is recommended. Optional warning lights
are recommended to indicate normal operation, too high of a pressure drop across the
filters (i.e., filter overloading), and too low of a pressure drop (i.e., major rupture in
HEPA filter or obstructed discharge). Elapsed time meters may also be purchased to
show the total accumulated hours of operation of the negative pressure units.

hGGS8001S
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MECHANICAL SPECIFICATIONS
Pans

Tre fan for each unit should be sized to draw a desired air volume through the fiiters
in the unit at a specified static pressure drop (see manufacturer's literature for this
information). The unit should have an air-handling capacity of at least 1,000 to 2,000
cubic feet per minute (CFM or ft3/min) (under "clean" filter conditions). The fan
should be of the centrifugal type.

For large-scale abatement projects, where the use of a larger capacity, specially
designed exhaust system may be more practical than several smaller units, the fan
should be appropriately sized according to the proper load capacity established for the
application, i.e.,

(Volume of work area in ft3)( air changes/hour)
Total ft3/min (load) =

60 min/hour

Smaller-capacity units (e.g., 1,000 ft3/min) equipped with appropriately sized fans and
filters may be used to ventilate smaller work areas. The desired air flow could be
achieved with several units.

Fiiters

The final filter must be the HEPA type. Each filter should have a standard nominal
rating ‘of at least 1,100 ft3/min with a maximum pressuré drop of 1 inch H30 clean
resistance. This pressure drop will increase as the filters load and the manufacturer's
literature will indicate a clean filter pressure drop and a recommended maximum
allowable pressure drop for dirty {ilters. The filter media (folded into closely pleated
panels) must be completely sealed on all edges with a structurally rigid frame and
cross-braced as required to prevent air bypassing the filter. Exact dimensions of the
filter should correspond with the dimensions of the filter housing inside the cabinet or
the dimensions of the filter-holding frame. The recommended standard size HEPA
filter is 24 inches high x 24 inches wide x 11-1/2 inches deep. The overall dimensions
and squareness should be within 1/8 inch.

A continuous rubber gasket must be located between the filter and the filter housing
to form a tight seal. The size of the gasket material is dependent upon the
manufacturer. (Some manufacturers use gaskets that are approximately 1/4 inch thick
and 3/4 inch wide.) This gasket should be checked periodically for cracks and gaps.
Any break in this gasket may permit significant leakage of contaminated air. Leaks in
the gasket or filter will be indicated by lower than normal "clean resistance" pressure.

Each filter should be individually tested and certified by the manufacturer to have an
efficiency of not less than 99.97 percent when challenged with 0.3 micrometers (um)
dioctylphthalate (DOP) aerosol. Testing should be in accordance with Military
Standard Number 282 and Army I[nstruction Manual 136-300-175A. Each filter should
bear a UL586 label to indicate ability to perform under specific conditions. Each

-5-
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MATERIALS AND EQUIPMENT

The Portable, HEPA-Filtered, Powered Exineast Unit

The exhaust unit establishes lower air pressure inside “ran outside the enclosed work
area during asbestos abatement by moving air frosn the contained work area to the
outside. Basically, a unit consists of a cabinet with an opening at each end, one for air
intake and one for exhaust. A fan and a series of filters are arranged inside the
cabinet between the openings. The fan draws contaminated 2ir through the intake and
filters and discharges clean air through the exhaust.
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Sketeh of HEPA-filtered exhaust unit.
(Note: Other designs are available.)

Portable exhaust units used {or negative pressure systems in asbestos abatement
projects should meet the following specifications.

STRUCTURAL SPECIFICATIONS

The cabinet should be ruggedly constructed and made of durable materials to
withstand damage from rough handling and transportation. The width of the cabinet
should be less than 30 inches to fit through standard-size doorways. Appropriate
cabinet seals should prevent asbestos-containing dust from being emitted during use,
transport, or maintenance. There should be easy access to all air filters from the
intake end, the filters must be easy to replace. The unit should be mounted on casters
or wheels so it can be easily moved. It also should be accessible for easy cleaning.
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RECOMMENDED SPECIFICATIONS AND OPERATING
PROCEDURES FOR THE USE OF NEGATIVE PRESSURE
SYSTEMS FOR ASBESTOS ABATEMENT*

This section provides guidelines for the use of negative pressure systems in removing
asbestos-containing materials from buildings. The manufacturer's instructions for
equipment use should be followed for negative air filtration units, as well as all other
equipment discussed in this manual. A negative pressure system is one in which the
static air pressure in an enclosed work area is lower than that of the environment

outside the containment barriers.

The pressure gradient is maintained by moving air from the work area to the
environment outside the area via powered exhaust equipment (negative air filtration
unit) at a rate that will support the desired air flow and pressure differential. Thus,
the air moves into the work area through designated access spaces and any other
barrier openings. Exhaust air is filtered by a high-efficiency particulate air (HEPA)

filter to remove asbestos fibers.

The use of negative pressure during asbestos removal helps protect against the large-
scale release of fibers to the surrounding area in case of a breach in the containment
barrier. A negative pressure system also can reduce the concentration of airborne
asbestos in the work area by increasing the dilution ventilation rate (i.e., diluting
contaminated air in the work area with uncontaminated air from outside) and
exhausting contaminated air through HEPA filters. The circulation of fresh air
through the work area reportedly also improves worker comfort by increasing the
cooling effect, which may aid the removal process by increasing job productivity.

*Information in this section is taken in part from EPA Report Number 580/5-85-024,
Guidance for Controlling Asbestos-Containing Materials in Buildings, June 1985.
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CONFINING AND MINIMIZING
AIRBORNE FIBERS

The preparation phase of an abatement project is directed toward containing the
airborne fibers which will be generated during removal, primarily by constructing
barriers with polyethylene sheeting. This containment effort, along with measures to
minimize airborne fiber concentrations, is continued throughout the removal phase.
The primary methods for contaminant control are the use of wet removal techniques
and the use of negative pressure filtration systems accompanied by frequent clean up
in a work area sealed with polyethylene.

Negative Pressure Filtration Systems

The planning strategy for the use of negative pressure systems in abatement work
includes two main goals.

- Changing air within the containment area at a minimum of every 135
minutes while filtering the exhausted air through HEPA filters.

- Establishing conditions in which air from all portions of the sealed
zone is being pulled toward the negative pressure fans and HEPA
filters.

Negative pressure systems should be used on an abatement project to accomplish
several positive effects.

- Containment of airborne fibers even if the barrier is ripped or
punctured.

- Lower concentration of airborne fibers in"the work area.
- Worker comfort and increased productivity.
- Improved efficiency in final cleanup.

Negative prpgpure filtratiolr\dunits.la.ﬁe known by several different names including
Micro-Trap, =~ Red Baron,” " Hog, = micro-filter, HEPA units and negative pressure
system. Prototypes for use in asbestos abatement were developed in the latter 1970's.
The concept of air filtration systems as a primary control technique on asbestos
abatement projects was adopted by EPA in 1983. A general discussion on negative air
systems is provided in the following pages which are reproduced with some
modifications from EPA report number 560/5-85-024, Guidance for Controlling Friable

Asbestos-Containing Materials in Buildings, June 1985 (The "Purple Book™).
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Waste Load-Qut Area

The waste load-out area (separate from the decontamination unit and not used for
personne! egress) is used as a short term storage area for bagged waste and as a port
for transferring waste to the truck. An enclosure can be constructed to form an
airiock between the exit of the load-out area and an enclosed truck (see Figure X-1).

The outside of the waste containers ...ould be free of all contaminated material before
removal from the work area. Gross contamination should be wiped or scraped off
containers before they are placed in the load-out area. Any remaining contamination
should be removed by wet-wiping; the bagged material can be placed in a second clean
bag. To save clean-up time, fiber drums can be covered with an outside bag of
polyethylene before they are taken into the work area. The bag can be removed
before taking the drum into the load-out area.

The clean room, shower, and equipment room must be sealed completely to ensure that
the scle source of air flow through these areus originates from uncontaminated areas
outside the asbestos removal, demolition, or renovation enclosure. After construction
of the enclosure is completed, 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 are discussed in detail in Section X1.

Trere are several prohibited activities in the wrk area incliding, estding, drinking, smokdng,
cr ceving am ar e,

Arcther Imoorent resson &or ellowving preper persral hygiere procedres is o avadd potenttal
secdiary eqesares sch as Sy metter eqrare ar anto antaninatm.
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Clean Room

As described in the OSHA standard (1926.58) the clean room is an uncontaminated
room having Cfacilities for the storage of employees' street clothing and
uncontaminated materials and equipment. ¢ is an area in which employees remove
their street clothes, store them, and don their respirators and disposable protective
clothing. This room is where workers dress in clean clothes after showering.
Furnishings for the clean room should include: benches, lockers for clothes and
valuables, and nails or hooks for hanging respirators. Extra disposable coveralls and
towels can be stored in the clean change room.

Shower Room

The shower should have on either side of it, 2 airlocks, with both the clean and dirty
change rooms on either side of the airlocks (see Figure X-1). Workers pass through the
shower room on their way to the removal area and use the showers on their way out
after leaving contaminated clothing in the equipment room. Although most job
specifications require only a single shower head, installation of multiple showers may
be time and cost effective if the work crew is large. Cold and hot water should be

supplied with separate controls.

Shower wastewater should be drained, collected and filtered through a system before
disposal into the sanitary sewer. A system containing a series of several filters with
progressively smaller pore size (100, 50, 5 micron) is recommended to avoid rapid
initial clogging of filtration system by larger particles. Wastewater may need to be
retained in sealed barrels or containers and/or holding tanks for appropriate disposal.
For example, Alabama, Georgia, Maryland and New Jersey have written specifications

for handling shower wastewater.

Equipment Room —

This area, also called the dirty change room, is the contaminated area where workers
remove their protective coveralls and where equipment, boots or shoes, hardhats,
goggles, and any additional contaminated work clothes are stored. Workers place
disposable clothing such as coveralls, booties and hoods in bins before leaving this area
for the shower room. Respirators are worn into the shower and thoroughly soaked with
water before taking off. The equipment room will probably require cleanup several
times daily to prevent asbestos materials from being tracked into the shower and clean

rooms.

Airlocks

Airlocks are formed by overlapping two sheets of polyethylene at the exit of one room
and two sheets at the entrance to the next room with three feet of space between the
barriers (see Figure X-1). There are various methods used for constructing airlocks
including a hatch type construction and a slit and cover design.

8h15G8001LS
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SEQUENCE OF PROCEDURES FOR
ENTERING and EXITING the WORK AREA
(to be used in conjunction with FIGURE X-1)

IN THE CLEAN ROOM, WORKER:

1. Enters clean room
2. Removes clothing, places in locker
3. Puts on nylon swim suit (optional)

4. Puts on clean coveralls
5. If separate disposable foot coverings are used, these are put on

8. Applies tape around ankles, wrists, etec.
7. Inspects respirator, puts it on, checks fit
8. Puts on hood over respirator headstraps

9. Proceeds to equipment room

IN THE EQUIPMENT ROOM, WORKER:

Puts on any additional clothing - deck shoes, hard hat, etc.

10.
Collects necessary tools and proceeds to WORK AREA

11.
IN THE WORK AREA, WORKER:

12. Brushes of f contamination

IN THE EQUIPMENT ROOM, WORKER:

13. Removas all clothing except respirator
14. Places disposable protective clothing in a bag or bin

15. Stores any other contaminated articles
15. Proceeds to shower

IN THE SHOWER, WORKER:

17. Washes respirator and soaks fiiters (without removing)
18. Removes respirator, washes with soap and water

19. Washes swim suit
20. Thoroughly washes body and hair

IN THE CLEAN ROOM, WORKER:

Dries off, dresses in clean coveralls or street clothes

21.
Cleans and dries respirator, replaces filters (if applicable)

22.

LhGG880015S
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Nonessential personnel should not be permitted to enter the work area. A job log
should be maintained on-site (in the clean area) for recording who enters the work area
and the time each person enters and exits the work zone. The project supervisor (or
designee) should be sure the log is maintained on a daily basis.

ESTABLISHING A DECONTAMINATION UNIT

Employers involved in asbestos removal, demolition, or renovation operations must
provide their employees with hygiene facilities to be used to decontaminate asbestos-
exposed workers, equipment, and clothing before such employees leave the work area.
The decontamination station is designed to allow passage to and from the work area
during asbestos operations with minimal leakage of asbestos-containing dust to the
outside. A typical decontamination unit consists of a clean change room, a shower,
and an equipment room separated by airlocks. The work area will be kept under
negative air pressure 24 hours a day, including weekends, for the duration of the

project.

Materials used to construct a typical unit include: 2-inch by 4-inch lumber for the
frame, ¢ inch to %-inch plywood or 6 mil poly for the walls, duct tape, staples and
nails. The floor shouid be covered with three layers of 6 mil polyethylene.

Sections of the decontamination unit can be built separately to allow for easy
disassembly and re-use (frames only, not poly) at other areas of buildings or at other
job sites. Designs of decontamination stations may vary with each project depending
on the size of the crew and the physical constraints imposed by the facility.

Customized trailers which can be readily moved from one location to the next are also
used as decontamination stations. These units typically cost $20,000-$50,000 depending
on the size and features. A company conducting work at many different locations
would probably recover this initial investment over time. __

Whether a decontamination station is constructed on-site or is in the form of a trailer,
the basic design components are the same. A discussion of these major components
and their uses follow the illusirated diagram Figure X-1.

IhGG8001LS
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Duct tape alone will not support the weight of the poly after exposure to
the varying environmental conditions which occurs inside the work area.
The sheets may be hung using a combination of nails and furring strips
(small wood blocks), or a““=sive and staples, and sealed with four-inch duct
tape. Nails may cause some minor damage to the interior finish; however,
it is usually more time efficient to touch up the nail holes than to
repeatedly repair fallen barriers.

D. Light Fixtures

Light fixtures may have to be removed or detached and suspended (bailing
wire works well) to gain access to asbestos-containing material. Before
beginning this task, the electrical supply should be shut off, tagged and
locked. The light fixtures should be wet-wiped before they are removed
from the area. If it is not feasible to remove the fixtures, they should be
wet-wiped and completely enclosed with poly.

STEP 6 - Locate and Secure the Electrical System

Amended water is typically used to saturate asbestos-containing sprayed-on material
prior to removal. This creates a humid environment with damp to very wet and
slippery floors. To eliminate the potential for a shock hazard, the electrical supply to
the work area should be de-energized and locked out before removal operations begin.
The foilowing items need to be addressed before removal actually begins:

- Identify and de-energize electrical circuits in the work area.

- Lock the breaker box after the system has been shut down and place a
warning tag on the box. The breaker box can't be locked if it contains
energized circuits for non-work areas; individual breakers may have to be

. locked out. Custodial personne! should be consulted about electrical
distribution to other areas of an occupied building.

- Make provisions for supplying the work area with electrieity from outside
the work area which is equipped with a ground-fault-interrupt system.

- [f the electrical supply cannot be disconnected, energized parts must be
insulated or guarded from employee contact and any other conductive

object.

STEP 7 - Securing the Work Area

The work area should be secured to pr2vent contamination from spreading beyond the
work area. All entrances should be secured when removal operations are not in
progress. Provisions must also be made to secure the decontamination station
entrance when no one is on the job site. Security guards may be a reasonable
precaution, depending on the nature of the project. When the work area is occupied,
padlocks must be removed to permit emergency escape routes. Arrows should be
taped on the poly covered walls to indicate the location of exits.

S%6580015
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A single entrance to be used for access and egress to the work area should
be selected. Covering windows ard all other doors not being used during
abatement with a layer of poly before covering the walls provides a back-
up layer of protection and saves ti~— ~ in installation because it reduces the
number of edges of poly that must be cut and taped. A single entrance to
be used for access and egress to the work area should be selected. This
would most likely be the decontamination area which is discussed later in
this section.

Floor

Six mil poly sheets should be used to cover the floor in the work area.
Several sheets will need to be seamed together with spray adhesive and
duct tape. To check the integrity of the seal, blue or red carpenter’s chalk
may be placed beneath the seam line. If a water leak occurs, the seam line
will darken in color. Any leaks that occur should be promptly cleaned up.
The poly floor sheets would be cut and peeled back to access the wet area.
After mopping up the water and any contamination that leaked through,
the area should be wet-wiped with clean rags. After the area dries, the
peeled-back sheets are put back in place and sealed with duct taped. An
additional "patch" sheet can be placed over this area and sealed with tape
to provide extra protection.

After joining the sheets of poly together, the floor covering should be cut
to the proper dimensions, allowing the poly to extend twenty-four inches up
the wall, all the way around the room. The poly should be flush with the
walls at each corner to prevent damage by foot traffic.

When the first layer of poly has been secured in place, the walls are
covered with poly and a second layer should be layed on the floor with the
seams of the (lirst and second layers offset. _The second layer of poly
should extend a few inches above the first layer on the wall and secured
with three-inch duct tape.

Potential slippery spots may be encountered when covering stairs or ramps
and care must be taken to provide traction for foot traffic. Wet poly is
very slippery and can create serious tripping hazards. To provide better
footing, masking tape or thin wood strips can be placed on top of the poly
to provide rough surfaces in these areas.

Walls

After the first layer of polyethylene has covered the floors and stationary
objects, multiple layers of 4 mil polyethylene are used to cover the walls.
The lighter weight 4 mil is easier to hang and keep in place than the
heavier 6 mil.

The sheets of 4 mil poly should be hung from the top of the wall a few
inches below the ceiling and should extend 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. Over lapping of
the vertical sheets will be necessary; the seams should be sealed with
adhesive duct tape.
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STEP 3 - Shut Down the Heating, Ventilating, and Air Conditioning System (HVAC)

The HVAC system supplying the work area should be shut down and isolated to prevent
entrainment of asbestos dust throughout the building. To avoid inadvertent activation
of the HVAC system while removal operations are in progress, the control panel should
be tagged and locked. Personnei need to be warned not to activate any control panels.
HVAC system balancing needs to be considered to avoid over pressurization in the
occupied portions of buildings.

All vents and air ducts inside the work area should be covered and sealed with two
layers of 6 mil polyethylene and duct tape. The first layer of polyethylene (poly)
should be left in place until the area has passed final visual inspection and clearance
air monitoring.

HVAC filters which may be contaminated with asbestos dust should be removed and
disposed of in the same manner as the other asbestos-containing materials (see
Disposal of Waste). If the filters are contaminated, the inside walls of the air ducts
are probably also contaminated and the contractor should make efforts to clean or
dispose of them.

STEP 4 - Clean/Remove Non-Stationary Items from the Work Area

Preparation for constructing negative - pressure enclosures, as required per 29 CFR
1926.58(g), should begin with the cleaning of all objects in the work area. The objects
should first be 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 recommended in those cases where amended water will damage the
object. Non-stationary items should be removed from the work area (e.g., desks,
chairs, rugs anc light fixtures) to ensure that these objects do not become
contaminated with asbestos. Drapes should be removed foi dry cleaning or disposal;
caution should be advised to dry eleaning personnel. Carpets contaminated with debris
or suspected of being contaminated should be disposed -of as asbestos - containing
waste.

Workers involved with the cleaning and removal should at least wear a half mask
HEPA filter dual cartridge respirator and disposable clothing when initial preparation
work is being carried out.

STEP S - Cover and Seal Stationary I[tems with Polyethylene

Before the asbestos removal work begins, objects that cannot be moved from the
asbestos-contaminated work area should be HEPA vacuumed or wet-wiped and covered
with a 6-mil-thick poly sheeting. It should be securely taped with duct tape or plastic
tape to achieve an air-tight seal around the object and to insure they do not become
contaminated during the removal project. I[tems not being removed may include large
pieces of machinery, blackboards, water fountains, toilets, etc. Use of two layers of
poly is a good recommended practice.

A specific outline of items to be covered and sealed is included here.

A. Windows and Doors

The edges of all the windows should be sealed with 3" wide high quality
duct tape. After the edges have been taped, the windows should be
covered and sealed with 6 mil poly and duct tape.

-3-
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PREPARING THE WORK ARIEA

The main purpose of .Jroper'y regecing the. wost arey (weere asbestos is to be
removed) prior to remowvai is te prevent wrposure to wrborne concentrations of
asbestos f{ibers of both workers and bwlding orrpants. Alrborne fibers which are
generated by disturbance of asbestos-coutaining material may remain suspended in the
air for long periods of time because of their small size and aerodynamic properties.
These airborne asbestos fibers can migrate via air currents to other parts of the

building.

Preparation of the work area before an asbestos abatement project begins serves the
primary purpose of containing fibers which are released within the work area. Good
preparation techniques serve to protect interior finishes such as hardwood floors or
carpets from water damage and to reduce cleanup efforts. Preventing injury through
appropriate safety practices is another major consideration in work area preparation
(see section in Other Safety and Health Considerations).

Each project has unique requirements for effective preparation. For instance, the
seguence of steps would probably be differen. ror preparing a boiler room than
preparing an area with asbestos material above a suspended ceiling. This may be
attributed to the age of the building, the physical condition of materials, as well as
HVAC system involvement. The following are general guidelines which can be
modified to address specific problems encountered on an asbestos abatement project.

STEP 1 - Conduct Walkthrough Survey of the Work Area

The contractor, building owner, and architect/engineer should make a walkthrough
survey to inventory and photograph any existing damages. [nformation gained can be
used to plan for preparation steps and also to aid in preparation of realistic bid cost.
Complete documentation of pre-existing conditions can benefit those involved if
litigation should occur at a later date.

STEP 2 - Post Warning Signs

Warning signs that demarcate regulated work areas should be displayed at each
location (entrances) where airborne concentrations of asbestos may be in excess of the
0.2 f/ce exposure limit. Signs should be positioned such that any person would notice
the warning before entering the area and be able to take the proper necessary
protective actions.

The warning signs are required to contain the following information: (1) that asbestos
is a dangerous cancer and lung disease hazard, (2) that authorized personnel only are
allowed in the work area, and (3) that respirators and protective clothing are required
before entering the area. See 29CFR 1926.58(k) of the OSHA Construction Industry
Standard for sign specifications. (Appendix A} These signs are available from most
safety supply companies or asbestos abatement contractor suppliers.
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The main limitations of respirators are that they are not infalli-
ble. Even though they are designed to protect the respiratory
system, they can break down or fail at any time, especially if not
used properly. They also require a great deal of maintenance
which is generally left up .o the worker. This means many times
the respirator probably isn’t working at its fullest capacity.
Finally, the respirator is limited by the filtering ability of the
cartridge. Filtering mechanisms have not been designed to strain
the sumallest microscopic particles, so it must be assumed that an
undetermined amount of contamination bypasses the respiratory

protection.
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manufacturer's representative will often provide assistance in this area. It is also
recommended that an industrial hygienist or other person familiar with such systems
be retained for advice during initial set-up and until the job superintendent is

comfortable with system operations.

The air-supplied mask chosen by the contractor is often one that contains a HEPA
escape cartridge which permits the worker to disconnect from the air line in the event
of a loss of air pressure or an emergency. While the protection factor drops when on
the HEPA filter, the worker normally does not need the high protection of the airline
when escaping from the work area.

Plastic caps or tape should be used to cover all exposed airline connections when not in
use. This will keep asbestos debris from becoming caked in the quick disconnects. The
airlines and manifolds will need to be cleaned completely at the end of the project. It
is a good idea to keep the manifold draped with plastic during gross removal and clean-
up. Also, coiling the clean air lines and sealing them in plastic bags to be cpened
inside the next work area is a good practice and saves time.

Thorough training of the asbestos abatement workers is necessary. This becomes even
more important when airline respirators are used. Once workers become accustomed
to the airline respirators, they usually find them muech more comfortable than the
cartridge respirators since a cool, fresh supply of air is continuously fed into the
respirator. This keeps the facepiece from fogging and helps reduce the incidence of

heat stress, if applicable.
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(3) Storage

Air exiting the purification unit should meet the Grade D requirements already
discussed. If a high pressure suppiied-air system (greater than about 200 psi) is used,
the purified air may go directly into a high pressure storage tank or reservoir. A high
pressure air line (usually a stainless steel, 1/4 to 1/2 inch inside diameter line} is run
into the work area to a manifold and regulator. At this point, the regulator reduces
the pressure to under 125 psi for service to the workers through low pressure air lines.

If a low pressure system (less than 200 psi) is used, the purified air will usually be fed
directly to a manifold in the work area via low pressure (high volume) air line. At the
manifold, several air lines will be run to the individual workers. To store air in the
event of compressor shutdown, a check valve is installed between the filtration unit
and the work area manifold. If the compressor shuts off, the check valve should open
to provide air from a series of bottles (high pressure) containing grade D breathing air.
The volume of air to provide adequate escape time will depend on the number of
employees and time needed to evacuate the work area in an orderly manner. A
reservoir of air for this purpose is required by OSHA (29 CFR 1910.134).

(4) Delivery

Once the air has been compressed, purified, and an adequate reserve available far
emergencies, it is ready for delivery to the asbestos abatement workers. Usually,
large air lines from outside the work area are used to feed manifolds in the work area.
Each manifold can usually accommodate 2-6 air lines. [n this way, short air lines
(about 50 feet) can be used, reducing the amount to be pulled about by the worker or
tripped over by others. Each airline connects to a belt- or facepiece-mounted
regulator which controls flow into the mnask.

The amount of air actually needed will depend on many_factors including the type of
respirator, number of workers, and auxiliary equipment. Tight-fitting supplied-air
masks must be supplied with a minimum of 4 cubic feet of air per minute (CFM).
Loose-fitting supplied-air respirators must be provided with 6 CFM at a minimum. For
each of these types of masks, the maximum recommended flowrate is 15 CFM. It
should be noted that the use of vortex air cooling devices will require additional air
flow according to the specifications of the vortex unit chosen.

Any air-line respirator chosen must be approved by NIOSH/MSHA (National Institute
for Occupational Safety and Health and the Mine Safety and Health Administration).
These agencies approve each air-line respirator as an entire unit, including facepiece,
regulator, and airline. No unapproved respirators may be used at any time. The
maximum airline length for any approved respirator may not exceed 300 feet; the
maximum inlet pressure at the manifold cannot exceed 125 psi. Any alteration of the
respirator or its subassemblies voids the approval. Accordingly, replacement parts
must be supplied by the manufacturer for their respirators only.

Additional Information
The following items are provided merely as suggestions for work practices when using

air-supplied respirator systems. Most importantly, the contractor should become fully
knowledgable on the use, limitations and maintenance of the system. The

-6-
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air-driven machinery. ‘Furitier, se wure o folhw e nanufacturer's operating
instructions and service schediie

The compressor should be iccatad in & comansi amw ‘it pouti wventilation. An area
under -a shade tree with a cool hreezs is lidmal, 'mwi te aumpmrssor should never be
placed in an area with below frezzing tempexatures ~Tng o Urake should be located
at least 8 feet above the grourd amd 2 mrarw filter uxed w previously described.
Gasoline should always be stored out of dfirect sumfight ‘2. 3 200l area, not accessible to
visitors, ete.

(2) Purification

The second step in air processing is purification. Whiie !he swmpressor may remove
some water through the condensate traps, additional moisture, odors, oil,
hydrocarbons, heat, and carbon monoxide must be removed. Equipment for the
purification process consists of a series of filters, adsorption columns, and sieves. This
equipment is normally purchased as one unit at a cost of $8,000-$15,000 for a low
pressure unit, and $6,000-$12,000 for a high pressure unit.

Purification equipment normally has an aftercooler air or water-cooled to remove
heat, thereby cooling the air. Following the aftercooler, the air stream passes through
one or more coalescing elements. A coalescing element causes aerosol droplets to join
together (or coalesce) and form larger drops that impinge on the filtering surface and
are too heavy to be re-entrained in the air stream. The coalescing element removes
dropiets of water and oil, as well as soiid particles larger than about 10 micrometers in
diameter through mechanical filtration.

Two adsorption canisters are usually located next in line to the coalescing element(s).
The first adsorption canister consists of a column packed with a molecular sieve to
remove water vapor. This canister also removes gaseous hydrocarbons, nitrogen
oxides, sulfur compounds, and other odors. Following this canister is a column
containing activated charcoal, which removes additional unpleasant odors and oil
vapor. Each of the sorbent materials (molecular sieve and activated charcoal) will
need periodic replacement according to the manufacturer’s specifications.

The next step in the purification process is eliminating carbon monoxide through
oxidation. In the presence of a catalyst, typicaily hopcalite, carbon monoxide will
combine with oxygen to form carbon dioxide, a much less harmful gas. It should be
noted that water destroys the catalyst. Therefore, the removal of water and water
vapor before this stage of purification is extremely important.

Following the carbon monoxide catalyst, there is usually a mechanical filter to remove
any particles larger than 0.5 micrometers in diameter. After the filter, there is
usually a carbon monoxide monitor and alarm. This instrument measures the
concentration of carbon monoxide in the supply air stream. The calibration procedure
and frequency specified by the manufacturer should be followed (for example, the MSA
CO monitor must be calibrated monthly). The carbon monoxide monitor should be
equipped with a visual and audible alarm to alert the operator of a high carbon
monoxide level in the supply air. Also, the filtration unit should have an air-powered
horn to alert the operator of electrical power failure. The unit will continue to
function; however, the carbon monoxide monitor and the aftercooling fan will not
operate without electricity.
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Contractor supervisors should be aware of any other potential sources of toxic gases
near the air intake. This would be especially important in industrial settings where
gases are commonplace. Contaminants not listed in the specifications for Grade D air
should not exceed one-tenth of the ““reshold Limit Values (TLVs) for Chemical
Substances in the Work Environment, adopted by the American Conference of
Governmental Industrial Hygienists (ACGIH). A copy of this booklet may be obtained
for a nominal charge from the ACGIH, 6500 Glenway Avenue, Bldg. D-7, Cincinnati,
Ohio 45211-4438 (Phone: 513-661-7881).

AIR PROCESSING

A properly established type C supplied-air system does not simply pump air to workers;
the air must also be processed. Along with air that enters the compressor, heat and
water vapor are also processed. As the air is compressed, the temperature rises.
When the compressed air drops back to normal ambient pressure, the temperature
likewise returns to normal. Therefore, heat should be removed from the compressed
air so that the air that reaches the worker inside the respirator is cool and

comfortable.

Water vapor, when compressed, forms water droplets or condensation. If this water is
not removed, it can build up in the air lines to the workers to the point where a solid
"plug” of water is formed. This plug of water will quickly be forced into the respirator
of the workers. It is quite likely that the workers will immediately discard the masks,
or be startled by the sudden flood of water, potentially causing an accident (fall from
a scaffold or ladder). Accordingly, the air processing equipment must be capable of
removing moisture from the supply air.

There are four basic steps in establishing a type C supplied-air system.

These are: (1) compression -
! (2) purification
(3) storage
(4) distribution

(1) Compression

Compression of air is necessary to store the air in a reduced space until needed. There
are many different types of compressors available to perform this task. Some are oil-
free using non-lubricated Teflon piston rings. More typical is the reciprocating
multistage oil-lubricated compressor. Screw-type compressors and diaphragm
compressors are also available. Compressors may be gasoline, diesel, or electric
powered. In a reciprocating compressor, air is compressed in steps or stages. At each
stage (or immediately following) there should be a condensate trap to allow water to
be expelled. The compressor should have a high air temperature shutdown switch, an
automatic start-stop pressure switch, and a low oil level shutdown switch. The choice
of lubricating oil will depend on the individual make and model of the compressor.
Usually, however, mineral oil or a high gracde synthetic oil is used. The compressor
should also have appropriate pressure gauges and safety valves.

When selecting a compressor (orA renting), be sure the manufacturer is aware of its
intenced use. Some compressors deliberately add oil to the air stream for lubricating

-4-
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GRADE D BREATHING AIR REQUIREMENTS

Oxygen 19.5 - 23.5%
Carbon Monoxide (CO) 20 parts per million, maximum
Carbon Dioxide (CO9) 1000 parts per million, maximum

Condensed Hydrocarbons 5 milligrams per cubic meter, maximum
Objectionable Odors None

Water Vapor The CGA standard does not specifically establish a limit
for moisture; however, a limit of 66 parts per million is necessary to
assure proper function of CO scrubbing devices.

Normal air contains 20.9% oxygen. The oxygen content in breathing air should always
fail between 19.5% and 23.5%. Normally, the oxygen content is only a consideration
when purchasing bottled air which has been manufactured. Since the oxygen content
of ambient air remains quite constant, and compressing the air does not alter the
oxygen content, there is little concern that the asbestos abatement worker will be
short of oxygen.

Perhaps the greatest concern when dealing with type C supplied-air systems is the
generation or presence of carbon monoxide. This contaminant may be introduced into
the breathing air through compressor malfunction or, more commonly, it may be drawn
into the compressor intake. Carbon monoxide may be produced by the compressor if it
overheats. The overheating causes the lubricating oil to break down with carbon
monoxide being released. For this reason, high temperature alarms are often installed
on compressors. OSHA requires that oil-lubricated compressors have a high-
temperature or carbon monoxide alarm, or both. If only a high temperature alarm is
used, the air from the compressor shall be frequently tésted for carbon monoxide. The
term "frequently” is not defined by OSHA, but a 1966 General Services Administration
Specification for Breathing Air (BB-A-1034a) requires manual CO testing every 4 hours
of use.

One alternative is to use an oil-free compressor to eliminate the chance of oil
breakdown if the compressor overheats. However, oil-free compressors usually require
more frequent servicing, and the synthetic materials used may release gaseous
contaminants if the compressor overheats. (Note: The Canadian Standards
Association has established a limit of 2 ppm in compressed breathing air for each of
the following: trichlorotrifluoroethane, dichlorodifluoromethane, and
chlorodifluoromethane.)

To avoid drawing carbon monoxide into the compressor directly, an extension intake
flexible duct should be used to place the air intake at a remote location. The location
chosen should be away from any combustion sources (i.e., vehiecle exhausts,
smokestacks, ete.). Frequently, the best location is 15 or 20 feet up in a tree, since it
would be unlikely that a truck or car, lawnmower or other carbon monoxide producing
vehicle could affect the supply air. Be sure to place a coarse filter (screen) over the
air inlet to keep leaves, bugs, etc., from being drawn into the compressor.
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ESTABLISHING A TYPE C SUPPLIED-AIR SYSTEM

Good practices generally require the use of type C supplied-air respirators on any
asbestos removal project. [f the assumption is made that 0.01 fibers per cubic
centimeter (f/cc) will be the clearance level at the conclusion of a removal project,
the workers performing the abatement work should not be exposed, inside the
respirator, to concentrations of asbestos fibers any greater than this. The selection of
appropriate respiratory protection now becomes greatly simplified. Using established
protection factors (a ratio of the concentration outside the mask to that expected
inside the mask), maximum anticipated fiber levels outside the respirator may be used
to select the proper respiratory protection to reduce the concentration inside the mask

to 0.01 f/ce or below.

As a rule of thumb, air-purifying respirators are usually adequate protection for the
worker during work area preparation and final wipe-down following gross clean-up.
Good practices require the use of type C supplied-air respirators once gross removal
begins through gross clean-up of the work area.

A type C supplied-air system normally consists of a compressor, air delivery lines, air

cleaning apparatus, a reserve air supply, and NIOSH-approved masks. Instead of a
compressor, the source of compressed air may also be a bank of high pressure air
eylinders, in which case, an air cleaning apparatus is not necessary. At a minimum, a
type C system should provide the following:

Continuous and sufficient supply of Grade D air

)

o NIOSH-approved respirators and supply hoses

o Adequate reserve or escape time

o Breathing air temperature control

o Continuous monitor and alarm for carbon monoxide (CO)
GRADE D AIR —

Grade D Air is the minimum quality for routine use in supplied-air (or self-contained)
breathing equipment, as used in fire fighting, general industry, and asbestos abatement
projects where supplied-air respirators are in use. There are other grades of air purity
ineluding Grade E (minimum requirements for sports diving to 125 feet) and Grade H.
Each of these grades (E and H) are more stringent than Grade D specifications. The
Grade D air specifications were established by the Compressed Gas Association, Inc.
of New York and incorporated into the OSHA Respirator Standard (29 CFR 1910.134)
by reference. The specifications themselves are contained in the Compressed Gas
Association (CGA) Pamphlet G-7, entitled, "Compressed Air for Human Respiration."
These specifications are discussed briefly below. Asbestos abatement contractors
performing work in Canada should be aware that breathing air must meet considerably
more stringent standards as described in the Compressed Breathing Air Standard
2180.1-1978. This may be obtained from the Canadian Standards Association in

Rexdale, Ontario, Canada.
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11. Other protective equipment such as hard hats and safety glasses (if a half-face
respirator is used) are put on.

One person should remain outside the work area at all times. [t should be his/her
responsibility to ensure that each person entering the work area has the proper
protective clothing and to log them in and out.

Once inside the work area, no employees, or others, should be permitted to leave
without going through the decontamination sequence unless it is an extreme
emergency. A common problem is employees "stepping out" for a cigarette or
supervisors "stepping in" the work area to deliver a message or a piece of equipment.
These activities defeat the purpose of the protective equipment and the
decontamination sequence.

TAKING PROTECTIVE CLOTHING OFF

Whenever an employee or other person leaves a work area for any reason, he/she must
go through the deconatmination sequence. This sequence should include the following

steps:

1. Clean reusable protective equipment such as boots/shoes, safety glasses, hard
hats, etc.

2 Remove all protective garments and equipment (except respirators) in an area
immediately outside the shower on the contaminated side. An area should be
designated for this purpose and kept as free as practicable of asbestos-
contaminated material. All disposable clothing should be placed in plastic bags
insice a drum and labelled as asbestos-containing waste.

3. Proceed to the shower still wearing respirator. While showering, be sure to soak
the respirator cartridges if not using supplied air. The cartridges may then be
discarded in a plastic bag located at the shower.

4. Proceed to the clean room, dry off, dress in street clothes, and disinfect, clean,
and inspect respirator. If air supply is not being used, new cartridges should be

placed in the respirator.

OTHER PERSONAL PROTECTIVE EQUIPMENT

Additional protective equipment may be necessary depending on the specific project.
The most common other protective equipment will include eye protection. Goggles or
safety glasses (with side shields) are often adequate. Hard hats, safety shoes, and
hearing protection may also be necessary on certain projects.

-20-
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A common problem on asbestos abatement projects i3 a failure by contractors to
purchase enough coveralls for the project. Each worker must use a new coverall (and
foot and head covering if not attached) each time he/she enters the work area.
Assuming two breaxs and a lunch period, four coveralls will be needed each day by
each’ worker. Additional coveralls are usually needed for authorized visitors
(architect, industrial hygienist, etc.) a..u to replace some that are torn to the point of
being unusable. As a rule of thumb, the contractor may estimate the number of suits
needed on a project by the following formula:

5 x no. of workers x projeat duration (days) = number of coveralls needed.

As an example, a project lasting 48 days using a crew of 8 workers and one job
foreman will need the following number of coveralls (estimated).

5 x 9 workers x 48 days = 2160 coveralls.
Accordingly, the contractor should order 90 cases (24 per case) of coveralls for the
project. The prudent contractor would purchase 100 cases to allow for sufficient

surplus. When purchasing coveralls, large and extra large sizes should be purchased.
These can always be made to fit smaller employees.

PUTTING PROTECTIVE CLOTHING ON

Protective clothing is put on in the clean room of the decontamination unit before
entering the work area. The following sequence should be used.

1. All street clothes, including undergarments, are removed and stored in a clean,
convenient location. Bins or lockers work well for this. [t is usually wise to have
a lockbox or other means to protect valuables. This will discourage employees
from bringing wallets, rings, keys, etc., into the work area.

2. * The nylon swim suit is put on. .

3. The disposable coveralls are put on.

1. If separate disposable foot coverings are used, these are put on.

3. Ankles are taped to take up slack in the suits and reduce the chance of tripping.
(Tape pants over foot coverings, if separate.)

8. The respiratory equipment is inspected, put on, and fit checked.

7. The hood or head covering is put on over the respirator head straps.

8. Worker passes through airlocks and shower to contaminated equipment room.

9. Deck shoes are put on (or safety shoes/boots, as required).

10. Gloves are put on (cotton gloves are usually worn although leather gloves should

be used for handling metal lathe). The sleeves are taped over the gloves using
duct tape.

-19-
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PROTECTING THE WORKER: CLOTHING

{t is first important to understand why protective clothing is worn during asbestos
abatement work: the jrimary reason is to keep gross amounts of asbestos-containing
debris ‘off the body, hair, etec. The use of orotective clothing and showers will
minimize the chance of bringing asbestos out of the work area and into the home.
Protective clothing will also minimize the chance of rashes and discomfort caused by
the material being removed. [n addition to the asbestos, frequently the material being
removed contain mineral wool, fiberglass, and binders such as cement. Each of these
may be irritating to the skin. Continued direct contact with asbestos has also been
shown to cuause "asbestos warts". These warts often take months to heal and occur
more frequently if asbestos is trapped beneath a watchband, or in other ways kept in

close contace with the skin.

Protective clothing for asbestos abatement projects usually consists of disposable
coveralls, foot covering and head covering. The foot and head covering shouid be
attached to the coveralls. This eliminates the need to tape openings between
garments, etc. Tight fitting bathing suits may sometimes be worn beneath the
coveralls. Nylon suits work well and can be cleaned easily during showering. Gloves
should be worn when inside the work area. Any article that cannot be de-
contaminated should remain on the dirty equipment room side of the enclosure.

Protective clothing does not include street clothes, T-shirts, blue jeans, sweat bands,
xneepads and socks. [f any of these items are used inside the work area, they should
remain there until the job is completed and be disposed of as asbestos-contaminated
waste. Jewelry such as rings and [D bracelets should not be worn in the work area.

Other protective clothing/items such as hard hats and safety shoes/boots should
remain in the work area for the duration of the project. Upon project completion,
these items can be cleaned, placed in a plastic bag, labelled as containing asbestos,
and taken to the next project. If safety shoes/boots are not used, it is wise to have
workers wear rubter soled, slip-on deck shoes. These remain in the work area and are
disposed of at the end of the project as astestos-containing waste. These deck shoes
are uscally of canvas construction and are inexpensive (about $10.00 per pair). It is a
gocd icea to have each worker mark their name on shoes and hard hat with permanent
ink.

To summarize, listed below is a list of items normally worn by asbestos abatement
empioyees:

- Disposable coveralls, foot covering, and disposable head covering
-- Nylon swim suit (tight fitting)

-~ Slip-on deck shoes with non-skid rubber soles

- Hard hat (as required)

-- Gloves (cotton is practical)

- Eye protecton (not needed if full facepiece respirators are used)

The disposable coveralls, foot, and head ccverings are available from many sources and
several materials. Coveralls, with foot and head covering attached usually cost about
$3.00 each when purchased in quantity. Separately, the coveralls cost approximately
$2.00, head covering about $0.35, and foot covering about $0.50 per pair. [t is
important to realize that many "bargain" prices may not be a bargain at all. The less
expensive coveralls often use less material. Accordingly, coveralls marked "XL" may
be too small for many workers. Be sure to check the construction of the coveralls as
well. Double stitching on seams will last longer, but cost more.
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which contains the test substance in the air. The airborne concentration of the
substance is measured outside the respirator and inside the respirator while the
employee mimics several typical work related activities. The specific degree of
protection — protection factor — can be determined for the wearer with the specific
respirator worn.

Quantitative fit-testing is usually performed in a laboratory; however, portable fit-
testing units are available and some companies offer on-site testing.

Other factors that may alter respirator fit may include, but are not limited
to, false teeth, a weight loss or qain, or surgery.

-17-
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QUALITATIVE FIT-TESTING

During fit-testing, the respirator straps mus{ be properly adjusted, in accordance with
the manufacturers direction, and should be as comfortable as possible. Over
tightening the straps will sometimes reduce facepiece leakage, but the wearer may be
unable to tolerate the respirator for any length of time. The facepiece should not
press into the face and shut off blood eirculation or cause major discomfort. At the
time of respirator selection, a visual inspection of the fit should always be made by a

second person.

The actual qualitative fit-test method chosen is at the discretion of the
employer as long as it is one of the three specified in Appendix C of the
OSHA Asbestos Standards (29 CFR 1910.1001 or 29 CFR 1926.58). The
procedures used must follow those in this appendix whether irritant smoke,
isoamyl acetate, or saccharin is chosen as the test agent. The irritant
smoke test is summarized below as it is the only test that produces an
involuntary response if the proper fit is not achieved.

[rritant Smoke Test

[f the previous checks have been successful, the irritant smoke test may be
administered. [t can be used for both air-purifying and supplied-air
respirators. However, an air-purifying respirator must have high efficiency
filters. The test substance is an irritant smoke (stannic chloride or
titanium tetrachloride). Sealed glass and plastic tubes with substances to
generate this smoke are available from safety supply companies. When the
tube ends are broken and air passes through them with a squeeze bulb, a
dense irritating smoke is emitted.

For the test, the respirator wearer enters a test enclosure, a clear

* suspended plastic bag is sufficient, and the irritant smoke is
sprayed/squeezed into a small hole punched in the bag near the respirator
wearer's head. A number of exercises are performed that would simulate
activities normally encountered in a work situation (such as, talking, head
moving, jogging in place, etec.). If the wearer detects the irritant smoke
inside the respirator, it indicates a defective fit; the respirator fails this
test. The advantage to this test is that the wearer usually reacts
involuntarily to leakage by coughing or sneezing. The likelihood of
pretending to pass this test is low.

NOTE: This test must be performed with caution because the irritant
smoke is highly irritating to the eyes, skin, and mucous membranes. When
testing a half-face mask respirator, the eyes must be kept tightly closed.

QUANTITATIVE FIT-TESTING
Quantitative fit-testing requires a test substance which can be generated into the air,
specialized equipment to measure the airborne concentration of the substance, and a

trained tester. A sodium chloride solution, corn oil or mineral oil is usually used to
perform this test. The person to be tested puis on the respirator and enters a chamber
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protect you unless the air you breath passes through the filter or canister, or unless all
of the air comes from the supply system. If the face seal is not tight or the
connections are loose you may think you are breathing through the purifying system,
but ‘may actually be breathing around it.

You may have to try several different respirators before you find one that fits
properly. For any tight-fitting respirator, beards and bushy sideburns may have to be
shorn. Respirator facepieces will not seal over them. Similarly, gum and tobacco
chewing cannot be permitted since excess facial movement can break the faceseal. If
you wear prescription glasses, you must wear a respiratory facepiece which will
accommodate the glasses. Contact lenses should not be worn while wearing a
respirator. A properly fitted respirator will stretch the skin at the temples slightly so

that the contact lens might easily pop out.

The OSHA asbestos standards (29 CFR 1910.1001 and 1926.58) and the OSHA
respirator standard (29 CFR 1910.134) require that the fit of respirators be determined
when they are issued and that the fit be checked each time the respirator is worn.

There are two major categories of fit-testing, qualitative (pass/fail) and guantitative
(measures levels within the mask). Only those tests applicable to asbestos work are

discussed below.

RESP{RATOR FIT CHECKS

Once the respirator has been selected and no visual leaks are evident a negative
pressure check and positive pressure check are performed by the wearer. These simple

procedures are described below.

a. Negative Pressure Check

For this fit-check the wearer closes off the inlet of the filters or
cartridges by covering them with the palms of the hands or by squeezing
the breathing tube so that air cannot pass through, inhales so that the
facepiece collapses slightly, and holds his/her breath for about 10 seconds.
If the facepiece remains slightly collapsed and no inward leakage of air is
detected, the respirator passes the check. This check can only be used on
respirators with tight fitting facepieces. Its potential drawback is that
hand pressure can modify the facepiece seal and cause false results.

b. Positive Pressure Check

This fit-check is similar in principle to the negative pressure fit-check. It
is conducted by closing off the exhalation valve of the respirator and
gently exhaling into the facepiece. The respirator fit is considered passing
if positive pressure can be built up inside the facepiece without evidence of
outward air leakage around the facepiece.

If the respirator selected fails to pass these simple fit-checks, the fit-
testing should not proceed further. Instead, another size or another brand
should be donned and these checks repeated. Alternatively, it may only be
necessary to adjust the straps on the respirator and repeat the checks.
Once the wearer has successfully passed the negative and positive pressure
fit-checks, the actual fit-test may be conducted. The OSHA standards
permit qualitative fit-testing for half-mask air-purifying respirators.

-15-
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D. Self-contained Breuthing Apusratus (90340

1. Consult manufacturer's literatirre

REPAIR

At some point any respirator will need replacement parts or some other repair. The
law requiras that the person who repairs respirators be trained and qualified. It is
important to realize that respirator parts from different manufacturers are not
interchangeable. NIOSH approval is invalidated if parts ace substituted.

RESPIRATOR STORAGE

Proper storage is very important. The law requires that respirators be protected from
dust, sunlight, heat, extreme cold, excessive moisture, and damaging or coataminating
chemicals. When not in use, the respirator should be placed in a closed plastic bag,
and stored in a clean, convenient, sanitary location.

SURVEILLANCE OF WORKING CONDITIONS

The employer must provide adequate surveillance of the employee's working conditions
to be certain the respirator selected provides adequate protection. In the case of
asbestos abatement, this includes a determination if other hazardous airborne
contaminants might be encountered for which the respirator chosen is not adequate.
Air monitoring to estimate the asbestos exposure provides the needed information to
determine if the respirator chosen affords sufficient protection to the
individual. —

RESPIRATOR PROGRAM EYALUATION AND RECORDKEEPING

The respirator program shall be evaluated at least annually with program adjustmeats,
as appropriate, made to reflect air sampling or other evaluation results. Compliance
to the aforementioned points of the program should be reviewed; respirator selection,
purchase of approved equipment, medical screening of employees, fit testing, issuance
of equipment and associated maintenance, storage, repair and inspection, appropriate
surveillance of work area conditions.

Attention should be given to proper recordkeeping. Records which should be kept
include: names of employees trained in respirator use, documentation of the care and
maintenance of respirators, medical reports of each respirator user, possible airborne
concentrations of asbestos fibers during work, and any problems encountered during
projects with regards to respiratory equipment. A checklist for self-evaluation of a
respiratory protection program is included at the conclusion of this chapter.

FITTING RESPIRATORY PROTECTIVE EQUIPMENT

Only tight-fitting respirators that have been selected for contaminants and conditions
to which you are potentially exposed, must be fit-tested. A respirator will not

~-14-
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4. Excessively worn serrations of the head harness which might
allow the facepiece to slip

Inhalation valve, exhalation valve, should be checked for:

1. Detergent residue, dust particles or dirt on valve seat.
2. Cracks, “ears or distortion in the valve material or valve seat.

3. Missing or defective valve cover
Filter elements should be checked for:

Proper filter for the hazard

Approval designation(TC ...I[D #...)
Missing or worn gaskets

Worn threads

. Cracks or dents in filter housing

UI?-?JBD&&

Powered Air Purifving Respirators

A.

Check facepiece, headstraps, valve and breathing tube, as for regular
air purifying respirators.

Hood or helmet, if applicable -- check for:

1. Headgear suspension (adjust properly for wearer)
2. Cracks or breaks in faceshield (replace faceshield)

Supolied Z.ir Respirators

Facepiece, headstrap, and valves should be checked as specified above. In
addition, the following checks should be performed:

A.

Breathing tube should be checked for:

1. Cracks
2. Missing or loose hose clamps
3. Broken or missing connectors

Hood, helmet or suit should be checked for:

1. Headgear suspension
2. Cracks or breaks in faceshield
3. Rips and torn seams

Air supply systems should be checked for:

1. Breaks or kinks in air supply hoses and end fitting attachments

2.  Tightness of connections ,
3 Proper setting of regulators and valves (consult manufacturer's

recommendations)
4. Correct operation of air purifying elements and carbon

monoxide or high-temperature alarms

-13-
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EMPLOYER TRAINING PROGRAM

Each employee designated to wear a respirator must reczo:g adequate training. The
training session (initial and periodic training} should e conducted by a qualified
individual to ensure that employees understand the limitations, use, and maintenance

of respiratory equipment.

RESPIRATOR FITTING

One of the most important elements of an effective respirator program is fit. The
OSHA Asbestos Standards (29 CFR 1910.1001 and 1926.58) and the OSHA respirator
standard (29 CFR 1910.134) require that the fit of respirators be determined when the
respirator is issued and every six months thereafter for all negative pressure
respirators. Procedures for fit-testing should be addressed in the written respirator
program. A discussion of fit-testing is included elsewhere in this section.

CLEANING AND DISINFECTION OF RESPIRATORS

Whenever possible, a respirator should be reserved for the exclusive use of a single
individual. Following each use, the respirator shou!d be cleaned and disinfected. The

following procedures can be used to clean a respirator:

- Wash with a detergent or a detergent/disinfectant combination, in warm
water using a brush.

- Rinse in clean water, or rinse once with a disinfectant and once with clean
water. The clean water rinse is particularly important because traces of
detergent or disinfectant left on the mask can cause skin irritation and/or
damage respirator components. -

- Air dry on the rack or hang; position the respirator so that the facepiece
rubber will not dry misshapered.

ROUTINE INSPECTION OF RESPIRATORS

Inspection of the respirator is an important, routine task. It should be done before and
after each use. The following items should be checked, at a minimum.

L. Air-Purifying Respirators (half-mask and full facepiece)

A. Rubber facepiece should be checked for:
Excessive dirt

Cracks, tears, or holes

Distortion from improper storage
Cracked, scratched or loose fitting lens
Broken or missing mounting clips

W DD -
. .« e e

B.  Headstraps should be checked for:
1. Breaks or tears
2. Loss of elasticity
3. Broken or malfunctioning buckles or attachments

-12-
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ESTABLISHING A POLICY

Every employer should prepare a clear ~oncise policy regarding the use of respirators
by their employees when performing asbestos abatement activities. This policy should
serve as the guiding principal for the preparation, implementation, and enforcement of
an effective respiratory protection program.

DESIGNATION OF A PROGRAM ADMINISTRATOR

A program administrator must be designated by name. This person is responsibile for
implementation of, and adherence to, the provisions of the respiratory protection
program. It is usually a good idea to also designate a person who is responsible for
enforcement of the procedures at each job site. Procedures should also be outlined for
enforcement of the program. Enforcement procedures and the development of the
program as a whole should be done in conjunction with and input from the employees

and/or their representatives.

SELECTION AND USE OF RESPIRATORY PROTECTION EQUIPMENT

Respirators used shall be selected from those approved by the Mine Safety and Health
Administration (MSHA) or the National Institute for Occupational Safety and Heaith
(NIOSH) for use in atmospheres containing asbestos fibers. A NIOSH-approved
respirator contains the following: an assigned identification number associated with
each unit; a label identifying the type of hazard the respirator is designed to protect
against; additional information on the label which indicates limitations and identifies
the component parts approved for use with the basic unit.

Although some single-use disposable dust masks were at gne time "approved" by NIOSH
for use with asbestos, they should not be used during asbestos abatement projects.
NIOSH has stated that these respirators do not provide adequate protection against
asbestos. As a rule of thumb, negative pressure, air-purifying respirators with HEPA
filters may be used during glovebag procedures.

MEDICAL APPROVAL

Only those individuais who are medically capable to wear respiratory protective
equipment shall be issued a respirator. Initially, before being issued one, an employee
will receive pertinent tests to evaluate medical and physical conditions, and annually
thereafter. Medical tests to be conducted by a physician often include: pulmonary
function tests, a chest x-ray (if a physician deems it necessary), electrocardiogram,
and any other tests needed for proper evaluation by a physician. A medical history in
the form of a questionnaire is collected as well for each individual. Other factors to
be considered by a physician may include: emphysema, asthma, chronic bronchitis,
heart disease, anemia, hemophilia, poor eyesight, poor hearing, hernia, lack of finger
or hand usage, epileptic seizures, and other factors which might inhibit the ability of
an employee to wear respiratory equipment.

-11-
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RESPIRATORY PROTECTION PROGRAM

Any employer who requires or permits employees to wear a respirator must have a
written respiratory protection program. This is required by OSHA in both of their
asbestos standards and their respiratory prote *‘on standard (29 CFR 1910.134). The
written respirator program establishes standard operating procedures concerning the
use and maintenance of respiratory equipment. In addition to having such a written
program, the employer must also be able to demonstrate that the program is enforced
and updated as necessary.

The OSHA regulations spell out just what must be included in a written program.
Below, these items are discussed with special emphasis on applications to work
performed by asbestos abatement personnel.

An effective respirator program as adapted from A Guide to Respiratory Protection
for the Asbestos Abatement Industry, (U.S.EPA/NIOSH publication, EPA-560-OPTS-
86-001 September 1986) should include:

1. A written statement of company poliey, including assignment of individual
responsibility, accountability, and authority for required activities of the
respiratory protection program.

2 Written standard operating procedures governing the selection and use of
respirators.

3. Respirator selection (from NIOSH/MSHA approved and certified models) on
the basis of hazards to which the worker is exposed.

4. Medical examinations of workers to determine whether or not they may be
assigned an activity where negative pressure respiratory protection is
required. —

S. Employee training in the proper use and limitations of respirators (as well
as a way to evaluate the skill and knowledge obtained by the worker
through training).

8. Respirator fit testing.
7. Regular cleaning and disinfecting of respirators.

8. Routine inspection of respirators during cleaning, and at least once a
month and after each use for those respirators designated for emergency
use.

9. Storage of respirators in convenient, clean, and sanitary locations.

10. Surveillance of work area conditions and degree of employee exposure
(e.g., through air monitoring).

11. Regular inspection and evaluation of the continued effectiveness of the
program.

All of the above items are required by OSHA if employees wear respirators during
work.

-10-
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RECOMMENDED RESPIRATOR SELECTION
FOR PROTECTION AGAINST ASBESTOS

OSHA NIOSH MAXIMUM USE

RESPIRATOR SELECTION PF PF? CONCENTRATION?

Half Mask Air-Purifying 10 10 0.1 f/cc

With HEPA Filters

Full Facepiece Air-Purifying 50 50 0.5 ficc w

With HEPA Filters —
o

Powered Air-Purifying (PAPR), 100 25 0.25 ficc 3

Loose-Fitting Helmet or Hood, o

HEPA Filter n

Powered Air-Purifying (PAPR), 100 50 0.5 ficc 8

Full Facepiece, HEPA Fiiter

Supplied Air, Continuous 100 25 0.25 ficc

Flow, Loose-Fitting Helmet or Hood

Supplied Air, Continuous 100 50 0.5 f/cc

Flow, Fuil Facepiece

+ HEPA Escape —

Full Facepiece Supplied Aiff 1,000 2,000 10 flcc

Pressure Demand + HEPA Escape

Full Facepiece Supplied Air, >1,000 10,000 > 10 flcc

Pressure Demand, with Aux.

SCBA, Pressure Demand or

Continuous Flow

Notes

1. These protection factors represent the most current state-of-the-art practice.

2. This value represents the maximum fiber concentration outside the respirator to maintain

exposure inside the respirator below 0.01 fibers/cc. (It was calcuated using the more
conservative PF value between OSHA & NIOSH, assuming concentration inside the mask =
0.01f/cc.)
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PROTECTION FACTORS

Respirators offer varying degrees of protection against asbestos fibers. The key to
understanding the difference between types of respirators (air-purifying, powered air-
purifying, air-supplied) is the amount of protection afforded the wearer. To compare
these, one must understand the concept of a protection factor (PF).

A protection factor is defined as the concentration of a contaminant measured outside
the mask divided by the concentration you would expect to find inside the mask. This

simple formula is illustrated below.

Protection Factor (PF) = Cone. Outside mask
Cone. Inside mask

The protection factor depends greatly on the fit of the mask to the wearer's face.
Accordingly, the protection offered by any one respirator will be different for each

individual person. Further, the protection constantly changes depending upon the

worker's activities and even shaving habits. When 2z worker laughs or coughs inside a

respirator, the protection factor will decrease since the mask will not "fit" as well
during iaughing or coughing. Similarly, the worker who forgot to shave one morning
will not receive as much protection that day since the mask will not fit as well to the
face. The importance of properly fitting the mask should now be obvious.

It is virtually impossible to measure the concentration inside the mask (where the
worker is breathing) for each worker, all the time, during the various activities he or
she may be conducting. Accordingly, protection factors, based on extensive research,
have been developed for different categories of respirators. Using these protection
factors, it is easy to determine what type of respirator is appropriate to maintain the
concentration of asbestos inside the mask below a certain level. (A level of 0.01 fibers
per cubic centimeter (f/ce) is sometimes cited as the maximum desired level inside the
mask.) Using established protection factors, the employer may select from the
following table the appropriate respirator to maintain the &ncentration inside the
respirator below 0.01 f/ce. It should be noted that the protection factors for powered-
air purifying respirators are estimated on the most recent data available.

¢¢SS8001S
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Air purifying respirators remove limited concentrations of air contaminants from the
breathing air, but do nothing to improve (or change) the oxygen content and where air
contaminants do not exceed the specified range of the respirator and cartridge.
Often, however, this is adequate protection when prepping the asbestos abatement
work area, performing final clean-up (wipe-downs), or during glovebag removal
projects. But during gross removal and gross clean-up, a different category of
respirator is used to provide greater protection for the worker: the supplied-air

respirator.

Supplied-Air Respirators

These respirators supply uncontaminated, breathing air from a source independent of
the surrounding atmosphere. Air is delivered to the facepiece through an airline (a
hose). You will often hear these respirators referred to as "airline or Type C
respirators". Because of the importance and complexity of supplied-air respirators,
the entire next section of this notebook is devoted to the topic of "Type C" supplied-

air systems.

The supplied-air respirator,

such as the one pictured here,

is usually used for gross

removal and clean-up on asbestos
abatement projects.

Another type of respiratory protection sometimes used on asbestos abatement projects
by inspectors is the self-contained breathing apparatus or "SCBA". The SCBA is a
system that permits the user to carry a source of breathable air, usually in a
compressed air cylinder worn on the back. Although SCBA respirators provide the
highest level of protection, a significant drawback is they usually only provide 30
minutes to one hour of breathing air. Considering the time necessary to
decontaminate, this only permits the individual to be in the work area for a brief

period.

The SCBA provides the highest
degree of protection, but is
not very practical for asbestos
abatement projects.
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The full-face air-purifying respirator
provides greater protection then the
haif-face mask.

A special subcategory of an air-purifying respirator is the Powered Air Purifying
Respirator (PAPR) type. [t uses the same types of cartridges and filters as regular air
purifying respirators to clean the air. PAPR's, however, are positive-pressure devices
which employ a portable, rechargeable battery pack and blower to force contaminated
air through a filter or cartridge, where it is cleaned and supplied to the wearer's
breathing zone. 'PAPR's are available in both tight-fitting and loose-fitting styles.
Because the air is being drawn from the immediate work area, they too offer no
protection against oxvgen deficiency. An advantage of using a powered air-purifying
respirator is that it supplies air at a positive pressure within the facepiece, helmet, or

hood so that any leak is usually outward.

This person is wearing one of several
powered air-purifying respirators to
provide protection against asbestos

fibers.

026580015



36

CATEGORIES OF RESPIRATORS

There are two broad categories of respirators. These are air-purifying and supplied-air
respirators. In each category there are many different types of respirators (i.e.,
powered air-purifying, gas masks, pressure demand supplied-air respirators, ete.).
Many of the respirators available for use, however, are not appropriate for protection
against asbestos. For the most part, these will not be discussed.

Air-Purifying Respirators

These respirators remove the hazardous contaminant from the breathing air before it
is inhaled. They consist of a soft, rubber or synthetic facepiece and replaceable filters
or cartridges. Two major subcategories of air-purifying respirators are the mechanical
filter type and the chemical cartridge type. The mechanical filter variety is designed
to protect against particulate contaminants such as asbestos. The chemical cartridge
type protects against gaseous contaminants such as solvent vapors. Each respirator
assembly is approved for a particular contaminant. Care must be taken in choosing
the appropriate unit. High efficiency particulate air (HEPA) filters designed for
asbestos are typically purple or magenta in color. These filters will remove 99.97
percent of particles 0.3 micrometers or greater in diameter.

Air-purifying respirators are further categorized based on their degree of face
coverage. The half-mask respirator covers half the face -- from the bridge of the nose
to under the chin. A full-face respirator covers the face from the forehead to under
the chin. The most extensive coverage provides a better fit and a higher degreee of
protection. Air-purifying respirators depend upon breathing action to draw
atmospheric air through the respirator filter or cartridge where it is decontaminated.

Hence, they are referred to as "negative pressure” respirators.

NOT THIS
ARy,
) A o2

Single use respirators such as this should
not be used to protect against asbestos
fibers.

BUT THIS

The half-face air-purifying
respirator usually has two
filter cartridges.
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RESP!IRATORY HAZARDS

Respiratory hazards are generally divided into two categories; toxic contaminants and
oxygen deficiency. Generally, asbestos abatement projects do not pose oxygen
deficiency hazards. However, sir-~ there may be rare projects and circumstances
where it can be a problem, oxygen deficiency must always be considered. For
example, there could be an oxygen deficiency problem while performing abatement in
steam tunnels, mechanical chases or boilers. Failing to consider oxygen deficiency
could result in a fatality on any project.

Toxic contaminants are a more common category of respiratory hazards encountered
on abatement projects. These toxic contaminants are generally divided into three
categories: particulates, gaseous materials, or vapors (or a combination of two or all
of the above). Asbestos fibers are an example of the particulate category, carbon
monoxide is an example of the gaseous category, and an epoxy encapsulant is an
example of a harmful (organic) vapor. It is possible to have all of these hazardous
substances, as well as others in a work area at the same time.

The control of respiratory hazards often invoives three steps:

- Assessing the hazards
- Reducing or eliminating the hazards
- Providing respiratory protective equipement

The asbestos detection and control industry is actually based on these first two steps.
Buildings and other structures are inspected or surveyed to assess potential asbestos
hazards. When a potential asbestos hazard exists, a contractor is called upon to
reduce or eliminate the hazard through removal, encapsulation, or enclosure of the
material. Thus, the third step, respirators, can be avoided to protect the building
occupants, custodial, and maintenance personnel.

THE SELECTION OF APPROPRIATE RESPIRATORY EQUIPMENT

Respirators are commonly used to help protect against inhalation hazards. However, a
respiratory protection program is not simply donning a respirator and expecting to be
adequately protected.

The selection of appropriate respiratory equipment generally involves three steps:

1. Identifying the hazards;

2. Evaluating the hazards;

3. Providing proper resiratory protective equipment to suit the conditions and
the individual.

The respirator selected and the respiratory program established must conform to
Occupational Safety and Health Administration (OSHA) standards and guidelines
published by respiratory manufacturers. The OSHA respirator standard (29 CFR
1910.134) requires that only approved respirators be used. They must be approved for
protection specifically against asbestos fibers.

The National Institute for Occupational Safety and Health (NIOSH) is the official
testing and approval agency for respirators. If the entire respirator assembly including
cartridges, filters, and hoses, pass the NIOSH test, then they issue a NIOSH approval
number. The specific number is preceded by the letters "TC", which indicates the
respirator assembly was "Tested and Certified".

-3-
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PROFIBCTING THE WOR KL
RESPIRATORS ANI! FEUTRLTIVE CLUTENG

INTRODUCTION

When asbestos-containing materials are Jisivrhed, 20 s the case of asbestos
encapsulation, enclosure, or removal ptujects. mshestus Pivwers will become airborne.
Once in the air, the asbestos fibers may be inhaled by wurkers performing these
projects, posing a significant health risk. For these reassons, engineering controls and
work practices such as wet methods are used to miwimize the generation of airborne
fibers. Since no method has been devised to remove asbestce without generating some
airborne fibers, respirators must be used at all times. Further, protective clothing
must be worn by all personnel. Lastly, other protective measures such as safety
glasses, hard hats, or ear plugs may be required to protect the employee from other

hazards.

There are three ways that hazardous materials can enter the body: (1) through the
gastrointestinal traect, usually via the mouth (2) through the skin, and (3) through the
respiratory systems. Asbestos does not appear to pose a serious threat to the body
through the first or second routes of entry. It can, however, cause serious diseases
when it enters the body through the respiratory system.

RESPIRATORY SYSTEM

The respiratory system is a gaseous (air) pump containing a series of airways leading
from the noise and mouth down into the air sacs (alveoli) where there is an exchange
of oxygen and carbon dioxide. The main components of the respiratory system, from
top to bottom are as follows:

- Nose and mouth

- Throut

- Larynx (voice box)

- Trachea (wind pipe)

- Bronchi (branches from trachea)
- Alveoli (air sacs in the lung)

- Diaphragm and chest muscles

The human body has certain natural defenses to protect itself against inhaling dust,
the most important being the muco-ciliary escalator. Airways of the upper respiratory
tract (trachea through bronchi) are lined with cilia (hair-like protrusions) covered with
a layer of mucous. These cilia are constantly sweeping upward quickly, then down
slowly, and thus moving the mucous and trapped materials up at a rate of
approximately one-inch per minute. This is an important clearance mechanism which
prevents most large particles from reaching the alveoli in the lungs. Particles trapped
in the mucous are carried back up to the throat where they are swallowed or
expectorated. Unfortunately, this natural defense mechanism does not prevent all
asbestos fibers from reaching. the lung where damage can occur. Accordingly,
respirators must be worn to provide further protection when asbestos exposure is
likely.

J1658001LS

)

J—



9. D Coordinate with the client the turning off of all air and exhaust systems to prevent building
contamination.

10. D Have the client designate a secure storage area for your equipment.
1. D Prepare a damage list of the work area with clienit for any damages already incurred.

12. D Inform the Foreman and Industrial Hygienist/Safety of the electrical panel box location,
parking facilities, lunch room area, and lavatory facilities.

13 D Plan the location of the MICRO-TRAP Units with the Industrial Hygienist to ensure max-
imum protection of area and personnel.

14. D Hold a brief meeting each morning with the Foreman and Industrial Hygienist to discuss the
day'’s activity.

15. D Maintain the project blue print in the Command Area noting work progress to ensure
scheduling.

16 D Keep a log of important events on the job.

17 D Make arrangements with the Industrial Hygienist 1o deliver each day's air samples to the
laboratory.

18. D Schedule and document the removal of waste material (such as, State and Federal
manifests).

19. D Assign a qualified person to take pictures if required.

20. D Before an area is turned over to the client, be sure the area has been accepted and
»  approved by the client in writing.

21. D Before turnover, notify the client to reset thermostats, fans, electrical equipment, etc.

516580015
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E. . a Asbestonr Contral Technology. Inc..P O. Box 183, Mapie Shade, NJ 08052

SUPERVISOR
RESPONSIBILITY CHECKLIST

Thoroughly familiarize yourself with job “Specifications”.

1. D Determire equipment needec on job, such as:

a. Vacuum cleaners
b. Micro-Traps

¢. Wetling machines
d. Spec:al riggings
e. Tools

f. Airsample pumps

2. D Determine material needed cn job
a. if required. order sufficient material such as:

. Coveralls
. Hoods
Scct covers
Gicves
Resprators
. Peplacement cartridges
Folyetheiene (4 and 6 mi)
Duct tzpe
. Polyetheiene bags (6 mil)
10. Surfactant
11. Spere filters and pre-fiters
5 Keep accurate recorcs on the use of material and reorder when supplies are low. Aliov
€ncugh time to prevent a delay on the job.

M16588001S
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3 D Al eguipment must be checked and documented prior to delivery o the job site.
4 S Creck f the ctient has comp..ed with the Client Checklist.

5. D Coordinate with the client about electrical requirements for the job, and check the location
of the panel box.

6 D Check with the client to designate parking facilities for trucks, trailers, and cars.

7 D Creck with the client to designate an area for “break”™ and "lunch”, with ample room for
the number of men assignec to the job.

8 D Have the client cesignate lavatory facilities

{continued on next page)
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TECHNIQUES FOR PROPER SUPERVISION

Supervisory practices to enforce and reinforce the required
work practices and discourage unsafe work practices will include
the following key element: -

Communication

Ensure adequate materials and equipment
Lead work

Recognize/correct hazards

Ensure crew follcws proper work procedures
Documentation

Be on-site

E1658001S

Communication plays a major role in prcper supervision of an
abatement project. A gecod supervisor will demonstrate adequate
communication skills not only with his crew but also with the
building representative and other ccntractors on-site.

To ensure the akatement job runs smcothly it is the job cf
the supervisor to provide adeguate materials and eguipment are
always maintained on the job site. The supervisor ensures the
project starting off cn the right foot by ordering sufficient
amecunts of materials and equipment to ke delivered to the project
site on or kefore the start up date. The continual success of a
trouble free job relies on the appropriate amount of back up
supplies be ordered in a timely manner by the supervisor.

A supervisor also needs to lead his/her workers Ly showing
them the apprcpriate werk practices required for that particular
project. During the extant cf the project the superviscr will
alsc need to recognize and correct any hazards that cculd arise.

Documentaticn will alsc play a big rocle in the supervisor’s
resgonsibilities. Do to the fact of the liability asscciated with
asktestos abatement projects a key job of the supervisor is prcger
documentation. A checklist is recommended to make sure all the
vital information is recorded.
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The term synergistic effect describes the relationship between
cigarette smoking and asbestos exposure. In simple terms, it
means that smoking 1is unhealthy enough for a person, but when
combined with asbestos exposure, the risk becomes multiplicative,
and may in fact, significantly increase the chances of developing

1ae smoking acts as a trigger in the

an asbestos-related disease.
development of health related problems.

[y
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commercial buildings contain friable ACM than do schoo! buildings (20% vs 35%).
However, limitations in the data prevent firm conclusions regarding the number of

persons exposed, exposure leveis, or the exposure levels of service/maintenance
workers in comparison with the publie.

A mathematical model was developed by EPA to assess risi. 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. [t should be noted,
however, that though 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, reduces 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.
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times more likely to c=ntract lung cancer than the normal non-smoking population.
Like aspestos, there exists a long lag time between initial exposure and the occurrence
of lung cancer, typically 30 years. There appears to be a dose-response relationship
between asbestos exposure and lung cancer, although no "safe level" has yet been
determined. [t should be noted, however, that several research papers published in the
mid-1980s suggest there may exist an exposure level for certain forms of asbestos,
below which, the occurrence of lung cancer related to asbestos exposure will not
exceed that of the general population.

MESOTHELIOMA

The asbestos-associated disease of greatest concern regarding asbestos in buildings is
probably mesothelioma. Fortunately, it is also the rarest. Mesothelioma is a cancer
of the chest cavity lining (mesothelium). Mesothelioma can also occur in the lining of
the abdominal cavity. If it occurs in the chest cavity, it is called pleural
mesothelioma; in the abdominal eavity, it is known as peritoneal mesothelioma. This
type of cancer spreads very rapidly and is alway. fatal. The exact mechanism of this
disease remains unknown. There does not appear to be any increased risk of getting
mesothelioma for smokers and there does not appear to be a dose-response relationship
between asbestos expcsure and mesothelioma. Cases have been recorded where the
person's asbestos exposure has been limited, such as Steve McQueen, the actor. Like
the other diseases of asbestos, mesothelioma often takes 30-40 years after initial
exgosure, if it occurs.

OTHER DISEASES

Several other diseases are found more often among persons exposed to asbestos than
the normal population. These inciude cancer of the esophagus, stomach, colon, and
pancreas, pleural plaques, pleural thickening, and pleural effusion. Again, the
importance of using the proper work practices and respiratory protection cannot be
overemphasized to minimize the occurrence of these diseases due to unnecessary
asbestos exposure.

RISKS ASSOCIATED WITH LOW LEVEL EXPOSURE

Asbestos is known to be hazardous 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
Gguestionable.

Based on a thorough review of the health effects literature, EPA conecludes -- there is
no level of exposure below which the risks of contracting an asbestos related disease
are not zero. That is, there is no threshold level of exposure.

A 1988 survey sponsored by EPA attempted to assess exposure to ACM in publie and
commercial buildings. According to the data, a lower percentage of public and

-5-
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POTENTIAL HEALTH EFFECTS
ASSOCIATED WITH ASBESTOS EXPOSURE

The adverse health effects assocciated with asbestos exposure have been extensively
studied for many years. Results of these studies and epidemiologic investigations have
demonsirated that inhalation of asbestos fibers may lead to increased risk of
developing cne or more diseases. Ex~ '*ly why some people develop these diseases and
others do no: remains a mystery. I[n this discussion, each of the major diseases
associated with asbestos will be examined, along with the risk and how that risk can be

minimized.

[t is important to recognize that the majority of people who have died as a result of
asbestos exposure were asbestos workers, These workers were frequently exposed to
high concentrations of asbestos fibers each working day with little or nc protection.
The asbestos abatement worker of today follows specific work practices and wears
appropriate protection, including respirators, to minimize the risk of exposure.

THE RESPIRATORY SYSTEM

Since the primary health eifects due to asbestos exposure act on the lung, it is
necessary to gain a brief understanding of the respiratory system. Air which is
breathed into the body passes through the mouth and nose into the windpipe or
trachea. The trachea splits into two smaller airways called the bronehi. Each
bronchus divides into smailer and smaller tubes which terminate into air saes called
alveoli. It is in these air sacs that oxygen is absorbed into small blood vessels and
waste gases, such as carbon dioxide. pass out of the blood. (See Figure lII-1)

The iung itself is divided into two halves and sits in the pleural eavity. This ecavity and
the outside of the lung itself have a membrane lining (called pieura) which looks
somewhat like Saran-wrap. These linings are in contact with each other and are very
moist. Just like two panes of glass with a drop of water between them, these linings
slide 2asily across each other, but are difficult to pull apart. Accordingly, as the chest
cavitw expands, the lungs expand and air rushes in. If these linings were to become

damaged, inhalation could not occur properly.

L0GS8001S
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Nasal Cavity
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/ Pharynx
Epiglottis " 1
[ \ E.ophagus

Trachea
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membeane enveloping the lungs and
lining the chest cavity)
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Figure IlI-1

Diaphragm

Peritaneal Cavity

Routes of inhalation and ingestion of asbestiform fibers are shown by

small arrows. Mesothelial cells line the outside of the lungs and the

pleurai and peritoneal cavities. I[nteraction of asbestos with these

cells can result in either pleural or peritoneal mesathelioma.

Adapted from Wagner, 1980.*

Nonoccupational Health Risks,

*Figure from Asbestiform Fibers,

National Research Council, National Academy Press, Washington, DC

(1984), p. 101.
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The Hody has several mechanisms by which it "filters” the air it breathes. First, very
large particies are removed in the nose and mouth. Many smaller particles impact on
the mucous-coated walls of the airways and are caught. These airways have a hair-
like lining (ciliated cells) which constantly beat upward. Accordingly, particies caught
in the mucous are swept up into the back of the mouth. From here it is swallowed or
expgeiled. Unfortunately, cigarette smoking temporarily paralyzes these ciliated cells
inhibiting one of the body's natural defenses against unwanted dust. During the night,
in atsence of smoke, the hairiike cells start working again and carry large amounts of
mucous into the back of the mouth. This causes the so-cailed "smoker’s hack" in the
morning. After the first cigarette or two, the cleansing mechanism is paralyzed again
and the coughing stops. [t should now be evident why cigarette smokers who are
exposed to asbestos appear to be at greater risk. Other reasons will also be discussed

later in this section.

Even with the above-mentioned natural defenses of the body, some dust particles
inevitably reach the tiny air sacs. When this occurs, large cells (called macrophages)
attempt to engulf the particle and "digest" it. For this reason, they are sometimes
called the lung's garbage collectors. However, because asbestos is a mineral fiber, the
macrophages are often not successful. When this occurs, these cells deposit a ¢oating
on ‘he ‘iber and may begin forming scar tissue around it. This is just another natural
defense mechanism the body uses against unwanted dust and debris in the lung. If
many asbestos fibers are inhaled and much scar tissue is formed, a condition develops

xnown as asbestosis.

ASBESTOSIS

Astestosis is a disease characterized by fibrotic scarring of the lung. This is a
restrictive lung disease which reduces the capacity of the lung. The commeon symptom
is shertness of breath. Asbestosis is prevalent among workers who have been exposed
to .arge doses of asbestos fibers over a long period of time. Accordingly, there is a
clear dcse-response relationship between asbestos exposure and developing this
disease. This means the greater the asbestos exposure, the more likely asbestosis will
develop. All forms of asbestos have demonstrated the ability to cause asbestosis.
Like all diseases associated with asbestos exposure, it may take many years for the
disease 10 show up. The typical latency period for asbestosis is 15-30 years.

Even alter exposure to asbestos has ceased, scar tissue will continue to form around
existing scar tissue and fibers in the lung. Limiting exposure will reduce the amount
of new scar tissue since additional fibers entering the lung will be reduced. The
current Occupational Safety and Health Administration (OSHA) Asbestos Stancards (29
CFR 1910.1001 and 29 CFR 1926.38) were promulgated to greatly recuce asbestosis
among asbestos workers by reducing their daily dose of asbestos.

LUNG CANCER

There are many causes of lung cancer, of which asbestos is only one. While employees
exgosed to industrial concentrations of asbestos in years past have an increased risk of
ge:ting lung cancer (5X), their risk is not as great as the cigarette smoker (10X).
However, together, a cigarette smoker who also works with asbestos is more than 50
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