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Foreword

The U.S. Environmental Protection Aggn&PA) is charged by Congress with protecting the
Nation's land, air, and water resources. Under a mandate of national environmental laws, the
Agency strives to formulate and implement actions leading to a compatible balance between
human activities anche ability of natural systems to support and nurture life. To meet this
mandate, EPA's research program is providing data and technical support for solving
environmental problems today and building a science knowledge base necessary to manage our
ecologicaresources wisely, understand how pollutants affect our health, and prevent or reduce
environmental risks in the future.

The National Risk Management Research Laboratory (NRMRL) is the Agency's center for
investigation of technological and managementaaghes for preventing and reducing risks

from pollution that threaten human health and the environment. The focus of the Laboratory's
research program is on methods and their-etisttiveness for prevention and control of

pollution to air, land, wategnd subsurface resources; protection of water quality in public water
systems; remediation of contaminated sites, sediments and ground water; prevention and control
of indoor air pollution; and restoration of ecosystems. NRMRL collaborates with both andlic
private sector partners to foster technologies that reduce the cost of compliance and to anticipate
emerging problems. NRMRL's research provides solutions to environmental problems by:
developing and promoting technologies that protect and improventhenment; advancing

scientific and engineering information to support regulatory and policy decisions; and providing
the technical support and information transfer to ensure implementation of environmental
regulations and strategies at the nationatestand community levels.

This publication has been produced as part of the Laboratory's strategiedongesearch plan.
It is published and made available by EPA's Office of Research and Development to assist the
user community and to link researchevrith their clients.

Sally Gutierrez, Director
National Risk Management Research Laboratory
Office of Research and Development
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EXECUTIVE SUMMARY

The Asbestos NBSAP (National Emission Standard for Hazardous Air Pollutargqyires the
removal of most Regulated Asbest@entaining Maerial (RACM) prior to the demolition of the
buildings that fall under the auspices of the NESHAP. This removal process is a costly and time
consuming endeavor and contributes to the growing crises of abandoned buildings in this
country. The Alternative sbestos Control Method (AACM)llows most of the RACM to

remain in the building during demolition. In addition to leaving most of the RACM in the
building, the AACM process differs from the NESHAP process in that it requieasetting of

the interior ofthe building with amended water (water with a wetting agent added), continuous
wetting with amended water during demolition of the building, containment of all runoff,
removal of two or more inches of soil after demolition, disposal of all mateniabalsted
asbestogontaining waste, and the usere$pirators and protective garmetitsoughout the

entire demolition process.

This research effort compared the use of the NESHAP process with the AACM process on two
architecturally identical asbestoentaning buildings in a remote location at the Fort Chaffee
Redevelopment Authority near Fort Smith, AR. The buildings contained significant quantities of
asbestogontaining wall systems and vinyl asbestos floor tile.

Conclusions

The following conclusionare relevant to the demolitions of the identical structures at Fort
Chaffee Redevelopmenthority:

Primary Objectives

e The airborne asbestos concentrations measured by transmission electron microscopy
(TEM) during loth the NESHAP and the AACMemolition processes weie
minimus;both being orders of magnitude below any EPA existing health or performance
criterion. At an analytical sensitivity of 0.0005 asbestos structures per cubic centimeter
of air (s/cn?), the maximum asbestos air concentration was5 s/cnt (one structure
observed on the filtefpr the NESHAP process and 0.0019 s/¢four structures
observed on the filtefpr the AACM process.

¢ While de minimusthe statistical analyses showed that the airborne asbestos (TEM)
concentrations &m the AACMwerenot equal to the airborne asbestos (TEM)
concentrations from the NESHAP Method (p=0.0006ere p represents a strength of
evidence that the null hypothesis is true. The smallertraye, the stronger the
evidence is that the null hygwsis should be rejected. In this study, the null hypothesis
was rejected for p values less than 0.03he empirical evidence (the proportion of non
detects and the maximum values) from the investigation suggests airborne asbestos
(TEM) concentrationsrdm the AACMwere greater than the airborne asbestos (TEM)
concentrations from the NESHAP Method. Based upon the observed proportion of
detects, it was concluded that the difference between the two methods is a function of the
Day2 AACM activities (soil &cavation and removal}.his was likely due to an

Xvil



operational error where no amended water was added during the soil removal stage of the
process.

e The statistical analyses showed that the-pastivation asbest@¥M concentrations in
the soil from the AALM were not equal to the pedemolition asbestos concentrations in
the soil from the NESHAP Methog=0.033) Based on descriptive statistidsyas
concludel thatthe postexcavation asbestos concentrations in the soil from the AACM
were less than thpostdemolition asbestos concentrations in the soil from the NESHAP
Method.Polarized Light Microscop{PLM) analysedor all soil samples from both
processesdicatedvery low concentrationsf asbestoshie NESHAP postiemolition
soil had only one of tesamples with detectable asbestos (0.3 percent) whereas the
AACM post-excavation soil had no samples witktecable asbestoat an analytical
sensitivity of 0.1 percent.

e The cost of the NESHAP demolition process ($108,331) was approximately twice the
cost of the AACM demolition process%%,364 for this site. Costs specific to conducting
the research were not included.

Secondary Objectives

e Based upon descriptive statistitse fiber concentrations in air from the AACM as
measured by phase contrastrascopy (PCM) were equal to the fiber concentrations
from theNESHAP Method.

e A brief visible emission was observed during the removal of a concrete foundation
structure during the NESHAP demolition, but it was not an asbestugaining material.
No visble emissions were observed during the AACM demolition.

e Settled dust asbestos concentrations during the AACM demolition were equal to the
settled dust concentrations during the NESHAP demolition.

¢ The statistical analyses showed thatttitel particulaé concentrationss collected and
measured b]lat i onal l nstitute of QNOSH) Method o n a | Sa
0500,from the AACMwerenot equal to the total particulate concentrations from the
NESHAP Method. Based on the observed proportion &otigtthe total particulate
concentrations from the AACMere higher than the totglarticulateconcentrations from
the NESHAP MethodThis is attributed the extended sampling period for the AACM
process, which included soil removal and disposal. Simténg was inadvertently not
performed during the soil removal, it is possible that this increased the particulate
loading.

e Based on the observed proportiomofitdetects, the workdsreathing zone asbestos
concentrations (TEM) from the AACMere less thn the workebreathing zone asbestos
concentrations (TEM) from the NESHAP methadithis was due to the concentrations
encountered by workers during the abatement required by the NESHAP. The maximum
breathing zonasbestos concentration was 0.093 ftmthe NESHAP process
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(abatement phase) whereas no asbestos was detected on any of then&A@M
breathing zonsamples (<0.005 s/cin

e One NESHAP worker hach&ight-Hour Time-Weighted Average (TWA) fibefPCM)
concentration which equaled t@eEcupationhSafety and Health Administratio®@SHA)
PEL (Personal Exposure Limit) of 0.1 f/2nThe maximum TWA fiber concentration for
the AACM was 0.03 ficth

e Based on descriptive statistitee NESHAP postlemolition soilasbestos (TEM)
concentrationsire greagr than the NESHAPRre-demolitionsoil concentrationghe
AACM pre-demolition soilasbestos (TEMgoncentrations are greater than the post
excavation soil concentratiorsnd the AACM postlemolition soilasbestos (TEM)
concentrations are greater than #&&CM postexcavation soil concentratien

e The time required to perform the AACM process (1¥2 days) was abodiiftbrigne time
required to perform the NESHAP process (ten days) for this site. The abatement phase of
the NESHAP process was very labor irdiee (nine days) and took nine times longer
than the demolition itself (one day) for this site.

e Both the NESHAP and the AACM processes left minimal amounts of small fragments of
asbestogontaining material (ACM) debris, primarily vinyl asbestos flotr, tin the soil
at the completion of the processes; howetrex AACM process (postxcavation) left
less ACM debris than the NESHAP process (fatesholition)

A simplified comparison of results is presented able ESO-1.
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Table ESO-1. Simplified Comparison of Results for the NESHAP
and AACM Demolitions at Fort Chaffee

REPORT MORE
SECTION EFFECTIVE

PARAMETER REFERENCE | NESHAP | AACM EQUAL

AsbestogTEM) in

Air 6.1.2.1 V
(Demoalition Only)
AsbestogTEM) in

Air - (Demolition 6.1.2.1 V!
and Soil Removal)
AsbestogTEM) in
Sci 6.1.4 V
AsbestogPLM) in
Soil 6.1.4 V
Cost 8 V
. . 4.4.1
Visible Emissions 440 V
Fibers (PCM) in
At 6.1.2.3 V
Asbestos in Settled
Dust (TEM) 6.1.2.2 V
Asbestog TEM) in
Worker Breathing 6.1.5 V
Zone
Fibers (PCM) in
Worker Breathing 6.1.5 V
Zone
Particulate in Air 6.1.2.4 V
. 4.2
Time 4.4.14.4.2 Vv
AsbestogPLM)
Debris in Soill 6.14.23 V

Concentrations werge minmus however, amended water was inadvertently not added as
prescribed during AACM soil removal phase.
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SECTION 1 INTRODUCTION

The Clean Air Act provides t hewvorEdPalticeni t h t he a
standard i f it i's not feasible to establish an en
Ai r Act , asbestos is determined to be a hazarc
asbestos National Emission Standard for Hazardous Air Pollutants (NESHAP), 40 CFR Part 61,
Subpart M.

The Asbestos NESHAPa(work practice standajdrequires theeamoval of all regulated
asbestogontaining material (RACM)prior to demolition of the facility. ThAsbestos

NESHAP specifies emission control procedures [861.145(c)] and waste disposal requirements
[861.150and861.154 that must be followed during dexition of a facility that contains

asbestos above the threshold amduSection §61.150 of thasbestos NESHAP requires

owners to fidi scharge no visible emissions to
activities.

If a facility is being @molished because it is structurally unsound and is in danger of imminent
collapse, RACM861.1456)(3)] is not removed prior to demolition, but the RACM must be kept
adequately wet during demolition. All of the contaminated debris must be kept adegqutely
until disposal and must be disposed ofexgulatedasbestosontaining material{CM)
[861.150(a)(3)] .

The EPA perforrada controlled demonstration to compare the relative environmental impacts of
the Alternative Asbestos Control Method (AACM) teetNESHAP method. This studyas

intended as a staralone evaluation of the environmental and egf&tctiveness of two

demolition processes on buildintgt are architecturally identical in composition and structure
and whichcontain asbestosneeting he qualifications of containing greater than 18®ft

RACM. These datanaybe used to help EPA determine whether it is appropriate to include an
alternaive method in the current asbestos regulations contained in 4P&FRLSubpart M.

The AACM, if determined to be environmentally acceptable but less costly than the current
regulations, may have the benefit of allowing municipalities to demolish abandoned buildings
that otherwise would remain standing until they were in danger of imminent collapse

Previous studies indicated that there were situations where undesirable releases of asbestos were
documented from demolition activities. These studies included both demolitions conducted by

! UnderAsbestos NESHAB61.141], RACM means friable asbestos matei@dtegory | norfriable ACM
that has become friahler Category Il norfriable ACM that has a high probability of becoming or has become
crumbled, pulverizedyr reduced to powder by forces expected to act on the material in the course of
demolition.

Asbestos NESHAP [8§61.145(a)] requires that if the following amounts of RACM are present in a facility, these
materials must be removed prior to demolition) Al least 260 linear feet on pipes (2) at least 160 square

feet on other facility componeniar (3) where the amount of RACM on pipes or other components could not be
measured before stripping, a total of at least 35 cubic feet from all facilitycr@nts in a facility being

demolished.
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the NESHAP process and ones conducted under imminent dangdap$esituations
(Wilmoth et al 1993, Wilmoth et al 1994, City of Saint Louis 2004).

Exhibit 1 contains theAlternative Asbestos Control Methdldat was developed by EPA Region

6 andEPA Office of Research and Development (OR/Zdh input from the EPA Qality
Assurance Project Plan (QAPPgchnical Development Teaffihe applicability criteria listeth
Exhibit 1were developed to conceptually show the types of buildings where it is believed this
method can be effective. Depending on the types of bgikdisted, the types of asbestos
materials present in the tested buildings, and the test results, additional restrictions on the
applicability may be addéedmoved

The AACM requires that certain RACM (such as thermal system insulation and fireproofing) be
removed before demolition in accordance withAlsestos NESHAP; other RACM (such as
wallboard joint compound, resilient flooring/mastic, glazing compound) may remain in place.

The AACM differs from the existing Asbestos NESHAP in the use of an antbn@ger wetting
process, type of demolition equipment, and demolition techniques. Once the required RACM is
removed, the demolition proceeds using amended water suppression before, during, and after
demolition to trap asbestos fibers and minimize themi@tierelease to the air.

The RACM is less likely to become friable when the wetting process and demolition techniques
specified in theAACM are used. Wastewater generated during the demolition is collected and
filtered, and all debris is disposed afragulatedasbestogontaining waste. Solil in the affected
area is excavated and disposedeggilatedasbestogontaining waste.

The purpose of this research projeet to compare the environmental and esftctiveness of
the AACM vs. the current 8bestos NESHAP method through a digeside comparison of the
demolition of buildings that are architecturally identical in composition and structure.

This research project will assist EPA in comparing existing demolition practices of the Asbestos
NESHAP with potentially more costffectiveyet equally protectiveemolition practices.
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ALTERNATIVE ASBESTOS CONTROL METHOD
Developed by EPA Region 6 and EPA Office of Research and Development
March 31, 2006

1.0 Background

In response to Section 112 of the Clean Air Act which requires EPA to develop emissio
standards for hazardous air pollutants, EPAmrigated the National Emission Standards 1
Hazardous Air Pollutants (NESHAP). 40 CFR Part 61 Subpart M (Asbestos NESHAP)
specifically addresses asbestos, including demolition activities.

Asbestos NESHAP regulations require that all regulated asbasttaning materials
(RACM) above a specified amount be removed from structures prior to demolition.
Asbestoscontaining materials (ACM) are defined as those materials containing more ths
one percent asbestos as determined using the method specifigueimdiE, Subpart E, 40
CFR Part 763, Section 1, Polarized Light Microscopy (PLM).

RACM includes friable ACM; Category | nefniable ACM that has become friable, Categqg
| nonfriable ACM that will be or has been subjected to sanding, grinding, cutting,

abrading; and Category Il ndriable ACM that has a high probability of becoming or has
become crumbled, pulverized, or reduced to powder by the forces expected during den
operations.

Asbestos removal can account for a significant portioh@tdotal demolition costs. In many
cities, the cost of asbestos removal prohibits timely demolitions and results in substand
structures which become fire and safety hazards, attract criminal activity, and lower pro
values.

For structures that arstructurally unsound and in imminent danger of collapse, the Asbe
NESHAP requires that the portion of the structure which contains RACM must be kept
adequately wet during demolition and during handling and loading of debris for transpo
disposésite. No other engineering controls are required.

This Alternative Asbestos Control Method (AACM) was developed by EPA as an altern
work practice to the Asbestos NESHAP, where certain RACM are removed prior to
demolition and other RACM are left place.

The goal is to provide significant cost savings while achieving an equal or better standa
protection of human health and the environment. This method is much more restrictive
the Asbestos NESHAP requirements for buildings in immidanger of collapse.
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2.0  Applicability

This Alternative Asbestos Control Method applies to any structure subject to the Asbestos
NESHAP regulation (i.e., structures that meet the definition of facility under the Asbestos
NESHAP), except asoted below.

The size of structures which can be demolished using this method is limited to three storie
less (maximum height of 35 feet). This allows adequate wetting of both the interior and ex
of the structures and is within the working read both the wetting and the demolition
equipment.

3.0  Building Inspection/Asbestos Assessment

A comprehensive inspection of the interior and exterior of the structure to be demolished s
conducted in accordance wi tyResgorBAACS(AHERAD4D s
CFR Part 763). Specific criteria for inspection, sampling, and assessment are in Subpart B
(763.85, 763.86, and 763.88, respectively). The inspection shall be performed by an accre
asbestos building inspector.

40 Asbesbs Removal

Table 1 summarizes the ACM that may be present in buildings and whether or not the ACNH
be removed prior to demolition.

All thermal system insulation (TSI) and spragplied fireproofing shall be removed due to the
inability to adequatglwet these materials during demolition. Fire curtains may be removed
is easier to do so than to adequately wet and handle this heavy material.

Vermiculite insulation, if present, shall be removed prior to demolition as an RACM, regard
of themeasured asbestos concentration.

All asbestos removal operations shall be performed in accordance with state and federal Ig
licensed asbestos abatement contractor.

5.0 Demolition Practices

Several demolition work practice standards shall bel@yed to ensure that the method is
protective of human health and the environment. These standards involve the equipment

the wetting process, the demolition process, and visible emissions.

Demolition contractors shall provide an Asbestos NESHi&Ped individual to oversee the
demolition process.
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5.1 Equipment Used

Track hoes and end loaders or equivalent shall be used during demolition to minimize the
generation of dust. No bulldozers, explosives, or burning will be permitted.

5.2  Wetting Process

Structures to be demolished will be thoroughly and adequately wetted with amended wate
to which a surfactant has been added) prior to demolition, during demolition, and during de
handling and loading. Surfactants redtloe surface tension of the water, increasing its ability
penetrate the ACM.

For this method, the Asbestos NESHAP def
Asufficiently mix or penetrate wiftisible!l i qu
emissions are observed coming from the asbegiotining material (ACM), then that materia
has not been adequately wetted. However, the absence of visible emission is not sufficier
evidence of Dbeing adequactteolryd sweAs.boetsinddhse |
individual will verify that ACM is adequately wetted.

Amended water shall be applied with a minimum of two hoses. The water shall be deliveré
mist. Direct highpressure water impact of RACM is prohibited.

The weting process consists of three stages. In each stage, both interior and exterior wett
the structure shall be performed. To the extent feasible, cavity areas and interstitial wall sp
shall be wetted during each of the wetting stages.
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Table 1. Asbestos Removal Requirementsf AACM

Removed Prior to
AsbestosContaining Material Demolition?

Thermal System Insulation (TSI)

A Tank insulation Yes

A Pipe insulation Yes

A Elbow/fitting/valve insulation Yes

A Boiler insulation Yes

A Duct insulation Yes

A Cement and pahing compound Yes

Surfacing Material

A Mastic for flooring No

A Asbestosmpregnated plaster, stucco No

A Spray-applied fireproofing Yes

A Spray-applied surface coatings (popcorn No
ceiling, vermiculite treatments)

A Spray applied acoustical or decavat No
surfacing

A Troweledon crows foot texture, splatter No
texture, and joint compound.

A Spray-applied surface coatings crows foot No
texture, splatter texture, etc.

A Window caulking No

Miscellaneous Material

A Fire curtains in auditorimns Optional

A Fire doors Optionall

A Vibration-dampening cloths No

A Asbestoscement tiles, sheets, roofing, No
shingles, and transite

A Asbestosmpregnated roofing cement and No
asphalt roofing

A Shingles No

A Linoleum or other floor tile No

A Roll flooring No

A Ceiling tile No

A Asbestosmpregnated pipe No

A Vermiculite insulation Yes
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On the day before the demolition, access openings shall be made into the attic spaces
exterior. The structure shall be first pret (until adequately wet) fromme interior and then fron
the constructed exterior attic access openings to enhance water retention and maximize
effectiveness.

This prewetting shall prohibit further access into the structure, because of safety concerr
structure shall bee-wet (until adequately wet) from the exterior through the windows, doors
attic access openings on the day of demolition prior to demolition. Finally, wetting

adequately wet) shall be done during the demolition and during loading of debriinad

disposal containers.

5.3 Demolition Process

The demolition contractor shall minimize breakage of asbesingmining materials. All
demolition shall be completed in a timely manner that will allow the debris generated durir
day to be comiptely removed from the demolition site for disposal.

5.4  Visible Emissions

The Asbestos NESHAP standard of fAno vi si
mean any emissions, which are visually detectable without the aid of instrumenitsgy d¢amm
RACM or asbestosontaining material. This does not include condensed, uncombined
vapor . The demol it dtraned idieidual stalt terfyr thesabshEeS
visible emissions and has the authority to stop work if visible somis are observed.

During a demolition, it is often not possible to distinguish visible emissions from ACM and
from construction debris; therefore, should a visible emission be observed, the demolitiot
shall pause until the deficiencies imetapplication of the wetting controls eliminate the visi
emission.

6.0 Weather Restrictions

Demolition activities shall be delayed/halted in the case of any inclement weather th
i mpede t he demol ition c o nt rhe ctructured ®.9., arbezith
temperatures).

In addition, if visible dusting is observed in the vicinity of the demolition site, the demo
shall be delayed/halted.

7.0  Monitoring Requirements

Demolition contractors are required to comply withagdplicable OSHA (29 CFR 1926)
regulations for worker protection during asbestos removal and demolition activities. This

7
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includes the use of personal protective equipment (PPE) such as Sywskor equivalent
respirators (as necessary), and gloves (as necessary); and personal monitoring.

Because, like the Asbestos NESHAP, this method is designed to be a work practice sf
monitoring of air (other than that mandated by OSHA statuts), &d other media is ng
required.

8.0 Waste Handling

Several wastes are generated during demolition activities, including demolition debris, disy
PPE, and potentially contaminated water and soil, and must be properly disposed. All
gererated must be removed from the site at the end of the day and transported to an apj
disposal facility. Transport and disposal shall be in accordance with all federal, state, ar
requirements. All waste haulers shall be lgaiof. Doublelining of the haulers with-nil or

thicker polyethylene film and then sealing the top seams of the film is a suggested mec
but the contractor must do what is required to prevent leaks from the transport vehicles. \
shall be decontaminated Wwih the bermed area before leaving the demolition area.

8.1 Demolition Debris

Segregation of portions of a structure that may contain RACM from portions of a structu
clearly do not contain RACM shall be done when practical in an effort to nzi@iRACM
debris. For example, segregation may be used if a large warehouse is being demolished
a small portion (e.g., office space) contains RACM.

When segregation is not practical, all demolition debris shall be disposed as RACM in a li
adestos disposal facility. Debris shall be kept adequately wet during loading into cont
Containers shall be covered during transport.

8.2 PPE

All disposable PPE shall be disposed as RAGRusable PPE shall be decontaminateq
accordance witlOSHA standard practices.

8.3  Potentially Contaminated Water and Impervious Surfaces

No potentially contaminated water runoff is permitted from the site during the demolition p
All impervious surfaces will be thoroughly washed with amended waterébsite closure.

Construction site best management practices shall be used to prevent water runoff. Dr3
sewer connections must be capped or plugged prior to wetting. Badfar trenchesust be
created as necessary to prevent runoff of watem the demolition site. If possible, the
bermed/trenched area should extend 25 ft from the building and/or loading area. If not p
adjacent areas and structures need to be covered with plastic.

8
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The bernftrenchmust be sufficientlyspaced from the building to permit the movement of
demolition equipment antb allow the truck loading to occur within the enclosed spade.
plastic shall be disposed as RACM.

If large water volume use or impermeable conditions surrounding théifguitreate excessiv
water volume and simple containment and percolation is not feasible, the water must be

and either disposed as ACM or filtered through a series of filters ultimately removing all
equal to or larger thafive microns befoe transporting to a publicalgwned treatment works g
dischargng to a sanitary seweil he filters must be disposed as RACM.

8.4  Potentially Contaminated Soil

Following the removal of demolition debris, bare soil within the bermed area shall be exic
to a minimum depth othreeinches or until no debris is found. Berms created shall als
removed and disposed as potentially asbestosaminated. All removed soil shall be dispos
as RACM.

9.0 Site Closure

Following demolition and waste digpal, all waste and debris must be gone from the 1
and the site must be secured so as not to create a safety hazard
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SECTION 2 PROJECT OBJECTIVES

The goal of this research studyasto compare the effectiveness of th&CM to the current
Asbestos NESHAP demolition practice on buildings tet architecturally identical.
Primarily, this means that the environmentakssdes of asbestos to the air and to the soil as
measured by their respective concentrat&reuldnot be greater in the case of tAéACM than
those of the NESHAP Method. In addition, the cost ofABEM must be lesthan the
NESHAP Method for theleernaive to be attractive. of the data collected greevaluated and
considered, as appropriate, to make this comparison

The quality assurance projggan (QAPP)Evaluation of an Alternative Asbestos Control
Method for Building Demolition, March 20@@as developetty ORD in combination with the
select EPA QAPP Technical Develpoment Tearserve as thguide for collecting and
analyzing the data from this research effdtie QAPP was also formally peesrviewed and
offered for public commeniThe QAPPas revisedpecified the following project objectives:

2.1 Primary Objectives

1. To determine if thairborne asbestos (TEM) concentrationgrom theAACM are
statistically equal to or less than the NESHAP Method.

2. To determine if thgpost-excavation asbstos concentrationsn the soil from theAACM
are statistically equal to or less than the tesnolition NESHAP Method. Th&ACM requires
soil excavation following demolition and the NESHAP Method does not.

3. To determine if thACM is more costeffedive than the NESHAP Method
considering all costs, including disposal of all asbestogaminated materials and soils, and
projected costs for enforcement.

2.2 Secondary Objectives

The following secondary objectives provitizdditional information to furttrecharacterize the
interrelationships among several multimedia parameters to enhance the understanding of the
process and to further the science. These dataalso considered in a holistic sense in
assessing the comparability of the two demolition mesh

2.2.1 Air

1. To determindbackground asbestos concentrations (TEMprior to the NESHARNd
AACM demolitiors.

2. To determine if thairborne fiber (analyzed by phase contrast microscopyPCM)
concentrationsfrom theAACM are statistically equal to or e$han the concentrations from the
NESHAP Method.

11



3. To documentisible emissionduring both demolitions.

4. If wind conditions allow, to determine if tl@rborne asbestos concentrations
downwind are statistically greater than the upwind concentratiors for theNESHAP Method

5. If wind conditions allow, to determine if tle@rborne asbestos concentrations
downwind are statistically greater than the upwind concentrationdor the AACM.

2.2.2 Dust

6. To determine if theasbestos concentrations in theettleddust (TEM) from theAACM
are statistically equal to or less than the concentrations from the NESHAP Method.

7. To determine if theotal particulate concentrations(as collected and measured by

NIOSH Method 0500) from thAACM are statisticallyequal toor less than the concentrations
from the NESHAP Method.

2.2.3 Worker

8. To determine ifvorker breathing zonefiber concentrations (PCM) from theAACM
are statisticallyequal to or less than the concentrations from the NESHAP Method.

9. To determine ifvorker breathing zoneasbestos concentrations (TEMjrom the
AACM are statisticallyequal to or less than the concentrations from the NESHAP Method.

2.2.4 Activity

10. To documentvorker breathing zoneasbestos concentrations (TEMJjor individuals
that are maintaimig the perimeter air monitoring network.

2.2.5 Soil

11. To determine if the@sbestos concentration in th@ost-excavation soilfrom theAACM
is statistically equal to or less than the-geamolition asbestos concentration.

12. To determine if the@asbestos cocentration in the post-demolition soil from the
NESHAP Method is statistically equal to or less than thederaolition asbestos concentration.

13. To determine iksbestos concentration in th@ost-excavation soil is statisticallyequal
to or less thanthe concentration in the postdemolition soilsfrom theAACM.

12



14. To determine iisbestos concentrations from elutriator tests on thpost-excavation
soils from the AACM are statistically equal to or less than the concentrations from the
post-demolition NESHAP Method.

15. To determine iisbestos concentrations fronelutriator tests on thepostexcavation
soils from the AACM are statistically equal to or less than the prelemolition
concentrations.

16. To determine iisbestos concentrations fronelutriator tests on the postdemolition
soils from the NESHAP Method are statistically equal to or less than the prdemolition
concentrations.

17. To determine iisbestos concentrations fronelutriator tests on the postexcavation

soil are significantly equalto or less thanthe concentrations from tests on the post
demolition soil from theAACM.

2.2.6 Water

18. To measure thasbestos concentrations in the water applietb control emissions from
both theAACM and NESHAP Method and to measure @akbestos concenations in collected
water for both processes during demolition activities.

2.2.7 Landfill

19. To determindackground airborne asbestos concentrations (TEM) prior to
landfilling of the NESHAPbuilding debris and again prior to landfilling of tA&CM building
debris.

20. To determine if thairborne asbestos concentrations at the landfill (TEM) during
disposalof the AACM debris are statistically equal to or less than the concentrations during
disposal of the NESHAP Method debris.

21. To determine ifandfill worker breathing zonefiber concentrations (PCM)from the
AACM are statisticallyequal to or less than the concentrations from the NESHAP Method.

22.  To determine ifandfill worker breathing zoneasbestos concentrations (TEMfrom
the AACM are statistially equal to or less than the concentrations from the NESHAP Method.

2.2.8 Time

23. Todocument théime required for all activities related to demolition by the NESHAP
Method, including abatement, and for the AACM.
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2.2.9 Modeling

24.  To collectadditional asbest® and fiber data necessary for potential future air
dispersion modeling efforts.

25. To compare thenodeled emission factordrom the AACMwith those from the
NESHAP Method.

14



SECTION 3 SITE INFORMATION

3.1 Site Selection

EPA conducted a nationwide search for builditigg contained, as a minimuasbestos
containingwall systems and vinyl asbestos floor tile. Other ACM components such as popcorn
ceilings, windowglazing transite andvermiculite attic insulation ereconsidered a plus in this
search. Another majoriterion was that the buildings needed to be identical in construction.
The most significant criterion, and the most limiting as well, was the EPA requirement that the
structures needed to be aboiiQD feet from the nearest occupied residence. Thetask

locating paired structures was a truly difficult endeasod many locations were investigated
before tle ones used in this research effoere located.

The buildingswerelocated at the Fort Chaffee Redevelopment Authority in Fort Smith,
ArkansagqFigure3-1). The NESHAP (#3602) arACM (#3607)buildings are shown in
Figure3-2.

The demolition sitevasin a remote, secure location to ensure no public exposure. Whese
no private residensewithin a radial distance ohemile from the study buildings. The nearest
residencavas approximatelywo miles from the demolition site. The buildingada clearance
of approximately 1,000 linear feet from the nearest occupied military buildinigeogeaistern
side, and greater than 1,400 linear feet in all other directions.

The demolition debrisast r ansported to City of ,whahis Smit ho.
approved to accept asbestmstaining waste materialsThe landfill is owned andprated by

the City of Fort Smith. It is located at 5900 Commerce Road in Fort Smith, which is
approximatelysevenmiles southwest of the demolition site.

3.2 Site Description

These 1944era buildingsverearchitectually identical both in composition antrgcture(Figure
3-3 andFigure3-4), whichwasideal for the testing and comparative evaluation o*A€M
versus the Asbestos NESHAP Method. The building footprint is approximately 4,500 square
feet B0 feet by 150 feet). The buildingerewoodframeconstruction with wood clapboard
exterior siding anchonACM asphalt shingle roofs. The interior finislasgypsum wallboard

on both the ceiling and walls, and associated painted millwork. Resibenttille (hineinch by
nineinch) waspresent in all areas excluding the bathrooms, wivasresilient sheet vinyl. The
building hal a concrete pier and wooden beam foundation systifmone large concrete box
structure whose function was not knawhhebuildings utilized windowunit air conditioners

with heating formerly supplied by radiant heaters. Forced hot water for the radiant heat was
supplied by a central steam plant located elsewhere in the complex.

All asbestoscontaining thermal system ination on the steam pipes associated with these
buildings ha been previously abated 1999
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3607

3602

Figure3-1. Project location at Fort Chaffee. Buildings selectedi@molition are #3602
(NESHAPMethod) and #3607 (AACM).
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