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FOREWORD

The U.S. Environmental Protection Agency (EPA) 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 and the ability of natural systems to support and enlifeurTo 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
ecological resources wisely, understand how pollutantstaftedealth, 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 management approaches 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 theirefisttiveness for prevention and control of

pollution to air, land, water, and subsurface resources; protection of wateéy qupliblic 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 public and
private sector partners to foster technologies 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 improve the environment; advancing
scientific and engineeringformation to support regulatory and policy decisions; and providing
the technical support and information transfer to ensure implementation of environmental
regulations and strategies at the national, state, and community levels.

This publication has e produced as part of the Laboratory's strategiciernyg research plan.
It is published and made available by EPA's Office of Research and Development to assist the
user community and to link researchers with their clients.

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



NOTICES

This information is distributed solely for the purpose ofgissemination peer review under
applicable information quality guidelines. It has not been formallyedissated by EPA. It does not
represent and should not be construed to represent any Agency determination or policy.

Mention of trade names, products, or services does not convey, and should not be interpreted as
conveying, official EPA approvagndorsement, or recommendation.
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EXECUTIVE SUMMARY

The Asbestos NESHAP (National Emission StanslBodHazardous Air Pollutantg)enerally
requires the removal of all Regulated Asbegiositaining Material (RACMjrom a building

prior toits demolition. In many circumstanced)is removal process can be a costly and-ime
consuming endeavor amlbelieved tocontribute to the growing crises of abandoned buildings
in this country. Under this Alternative Asbestos Control Method (AACM) research project,
certain asbestesontaining materials (ACM) were allowed to remain in the building during
demolition. h addition to leaving most of the ACM in the building, the AACM process differed
from the NESHAP process in that the interior of the building wasveteed with amended

water (water with a wetting agent added), all demolition and dedating activitiesvere
continuously wetted with amended water, all runoff was contained, three or more inches of soil
were removed after demolition, all materials were dispo$@dRACM, and respirators and
protective garments were worn by workers throughout the el@mmlition process.

This research project (AACM3) is the third of the AACM research efforts, each targeting
specific asbestos and building/site configurations. AAGM3aluated the use of the AACM
demolition process on a building which contained signitieemounts of asbesta®ntaining
popcorn ceilingand troweleebn sufacing materials Separate reports have been issued for
AACM1 and AACM2.

At this time, he AACM is a research methodly and EPA does not perniis use as an
approvedwvork practiceunder theAsbestos NESHAP for demolishing buildings containing
RACM.

Conclusions

The following conclusions are relevant to the demolition of the popcorn bu{8&gM3) in
Fort Worth:

Primary Objective:

1 The airborne asbestos concentrations measutbe iperimeter ring by transmission
electron microscopy (TEM) during the AACM3 demolition process were orders of
magnitude below any EPA existing health or performance criterion. At an analytical
sensitivity of 0.0005 asbestos structures per cubic centimiesér (s/cni) and
corresponding detection limit of @D5 s/cni, the maximum asbestos air concentration
was 0.080 s/cn? (six structures observed) in the perimeter monitoring ring for the
AACM 3 process during demolition of a building with popcorn ceilings and trowaied
surfacing material that contained regulated amounts of asbestos.

1 Mostof the airborne asbestos (TEM) concentrations were near or below the limit of
detection which was 0.0015/cn. Due to this limitation, the PetBrentice test for
censored dattnon-detectswas conducted. Based on the results of this inferential test
(p-value = 0.29), one woulidil to rejectthe null hypotheses of no difference in the
perimeter airbornesbestos distributions for AACM3 versus backgraguhdrefore one
cannot conclude the AACBlandbackgroundiirborne asbestos concentrations observed
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during the entire process are differ@uherep represents a strength of evidence that the
null hypothesiss trug. The smaller thepalue, the stronger the evidence is that the null
hypothesis should be rejected. In this study, the null hypothesis was rejeqiedlioes
less than 0.05.

Secondary Objectives
1 No visible emissions were observed by ERaff during the AACM3 demolition process.

1 The fiber concentrations in air from the AACM3 demolition process as measured by
phase contrast microscopy (PCM) ware judged to belifferent fromthe background
fiber concentrationsThe statistical analysi$-testfor mean differencgsndicated that
one wouldail to rejectthe null hypothesis of no difference in the mean concentration of
tot al fibers observed for AACM3 and backgr

1 There was natatistically significant difference the sétled dust asbestos concentrations
comparing the background with the perimeter when the entire procesgd(irey
through cleanup) was evaluated because of a high wétln@o assignable cause that
wasobserved in one of the background samples. Thistgtat analysis indicatesince
€ the results from the inferential ftests a
no inferences can be made regarding the asbestos concentrations in the settled dust of the
AACM and background data;.howeverpased upon the descriptive statistitere does
appear to be an increasesettled dust asbestos concentratiasma result of the
demolition activity

1 In seventeen worker samples taken over the course of the AACM3 demolition process of
the popcorn blidling, only one sample had detectable asbestogemtheronly a
singleasbestostructurewas observed. The extremely low worker breathing zone
asbestos concentrations seen in AACA\ppear twffer a significant advantage for the
AACM. The TimeWeightal Averages (TWA) were very low (0.002 f/émax), which
is far below the OSHA Permissible Exposure Limit (PEL) of 0.1 bt is based upon
PCM analysis.
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1 The asbestos concentration in the soil after the AACM3 demolition prappssed
equal to the background soil asbestos concentrdiidrthere were too mamgnsored
data fondetect$to conduct a meaningful statistical analy&3-percent nordetects for
the background vs. 8fercent nordetects for the posixcavation soil asbestos
concentrations)Statistically, he asbestos concentrations in theggemolition soil were
notjudgeddifferentthan the asbestos concentrationthe ge-demolition soilsusing the
PetePrentice test for censored dgpavblue=0.67) however, based upon descriptive
statistics, theyppear soBased on this test one woukll to rejectthe null hypothesis of
no difference in the asbestos concatidn in predemolition and postlemolition soils.

1 The asbestos concentrations in the pavement surface samples after the AACM3 process
werejudgedequal to the asbestos concentrations in the background pavement surface
samples. All background, paemoliion, and postiemolition pavement samples were
non-detect for asbestos aka000s/cnf analytical sensitivitySince all asbestos
concentrations in the pavement surface samples after the AACM3 process were below the
analytical sensitivity, no inferentiéést could be conducted. Based on the empirical data,
there is no evidence to suggest the asbestos concentrations ondbephiéon versus
postdemolition pavement and on the ftemolition versus background pavement are
different.

9 The concrete slalbyhich was later removed, had asbestos detected in four of six surface
samples.

1 No water was released from the AACM3 site. Of the 9500 gallons of amended water
added, none required filtration or disposal to the sewer as virtually all either left gith th
demolition debris or percolated into the soil and was removed with the excavation waste.
Water samples taken from pooled sites during the demolition contained asbestos, with a
maximum concentration near 100 million structures per liter, thereby justifyenneed
for soil removal if the water reaches the soil.

1 The time required to perform the AACM3 demolition process (3% days) was about half
the time that was estimated to perform the NESHAP (abatement plus demolition) process
(six days) for this site.fie AACM3 demolition process tod&r longer than expected
because of many administrative delayisruptions caused by other partiasd a
learning curve on the AACM3 technology on the part of the contrédwbihad to be
acquired at the last minute

1 The total cost of the AACM3 demolition process was about $35,400 or abaBOSE6
of building footprintor $4.48/ft? of surfacing materialThis cost is estimated to be about
20-percent higher than would have been required, due to many organizdetayal that
were encounteregbart ofwhich were due tthe researchature of theeffort. The total
cost for a NESHAP demolition (abatement plus demolitarihe popcorn buildingvas
estimated to babout$31,6000r $14.70 /ft? of building footprintor $4.00ft* of surfacing
material.
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SECTION 1 INTRODUCTION

1.1 Background

The Clean Air Act provides the EPAwithh e aut hor i t yorkpractpee omul gat e

standard i f it i s not f easi bltecontrolthemigsianof i sh an en
hazardousir pollutants Under Section 1XB) of the Clean Air Act, asbestosidentified asa
hazardous air pollutant and i s regWshastoed unde

(AsbestodNESHAP), 40 CFR Part 61, Subpart M.

The AACM research protocdliffers from the NESHAP in that requires that certain RACM

(such as thermal systamsulation and fireproofing) be removed before demolition in accordance
with the Asbestos NESHAP; other RACM (suchpagcorn ceilings, troweledn surfacing,

transite, wallboard joint compound, resilient flooring/mastic, glazing compound) may remain in
place. Further, he AACM varies from the existing Asbestos NESHAP in the use of an
amendeedvater wetting process, type of demolition equipmesdd and demolition techniques.
Once the required RACM is removed, the demolition proceeds using amendednyyptession
before, during, and after demolition to trap asbestos fibers and minimize the potentialaelease
such fiberdo the air. Wastewater generated during the demolition is collected and filtered, and
all debris is disposed of &ACM. Solil in theaffected area is excavated and disposdlAGM.

TheAsbestos NESHAPa(work practice standajdyenerallyrequires the removal of all

regulated asbesta®ntaining material (RACM)prior to demolition ofa coveredacility. The

Asbestos NESHAP specifies emission control procedures [861.145(c)] and waste disposal
requirements [8§61.150] that must be followed during demolition of a facility that contains

RACM above the threshold amountn addition,Section §61.150 of thasbestodNESHAP

requires ownersroperators o fAdi scharge no visibl etemissi ons
collection, processin{including incineration)packaging, or transportiraf any asbestes

containing waste material generated during the demolitiowitgcti If a facility is being

demolished because it is structurally unsound and is in danger of imminent collapse, RACM is

not removed prior to demolition, but the RACM must be kept adequately wet during demolition

Underthe Asbestos NESHAP, RACM means (a) friable asbestos material, (b) Category | nonfriable ACM that
has become friable, (c) Category | nonfriable ACM thaitill be or has been subjected to sanding, grinding,
cutting, or abrading, or (d) Category honfriable ACM that has a high probability of becoming or has become
crumbled, pulverized, or reduced to powder by the forces expected to act on the nmatingatourse of
demolition or renovation operations regulated by this sub@&iCFR 61.141)

2 The Asbesos NESHAP [§61.145(a)] requires that if the following amounts of RACM are present in a facility,
these materials must be removed prior to demolition: (1) At least 260 linear feet on pipes; or (2) at least 160
square feet on other facility components;(8y 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 facility components in a facility
being demolishedAlso, under 40 CFR 61.145 (ACM has to be removed if: (1) is Category | nonfriable
ACM that is in poor condition and is friable or (2) it is Category Il nonfrig{lM and the probability is low
that the materials will become crumbled, pulverized, or reduced to powder during demolition. (These
regulations may bsupplanted by more stringent local governmental [state, city, etc.] regslahat govern
such activities



and & of the contaminated debrigcluding the RACMmust be kept adequately wet until
disposal and must be disposed oRACM.

The purpose of this research project is to gather additional data to document the environmental
and costeffectiveness of thAACM. In evaluating the AACM . Ite EPAfirst performed a side
by-side comparison of the AACM and the NESHAP on identical buildings at Fort Chaffee
Redevelopment Authority (Wilmoth et al, 2007)his isknown as AACML1. The buildings in

the first study (AACM1) had positive asbesta®ntaning wall systemshat were RACMand

vinyl asbestos floor tileThe EPA then performedfallow-up study (AACM2) whichevaluated

the environmental impactdf using the AACMto demolisha building that contained asbestos
(RACM) in the form of transite ding. This third study (AACM3) evaluated the environmental
impactsof using the AACMto demolisha building that contained asbes{BACM) in the form

of popcorn ceilings and trowelexh wall coatingsThe datdrom AACM3 will be used in
conjunction with @ta obtained during AACM1 and AACM2 to help EPA determine whether it is
appropriate to propose including an alternate metthmal the lines of the AACNh the current
AsbestoNESHAPregulations

1.2 Objective

The goal of this research studss to collet data on the environmental effectiveness and cost of
the AACM for demolition of buildings that contain popcorn ceilings and trowefesgurface
coatings. The AACM will be considered for modification to Asbestos NESHAP as an
additional tool to safelgemolish asbestesontaining structures. [Rof the data collected during
this follow-up study will be evaluated and considered, as appropriate



SECTION 2 DRAFT ALTERNATIVE ASBESTOS CONTROL
METHOD (AACM)

Developed by EPA Region 6 and EPA OfficeR#search and Development
November 1, 2007 version

2.1 Background

In response to Section 112 of the Clean Air Act which requires EPA to develop emission
standards for hazardous air pollutants, ER&promulgatedseveralNational Emissioa
Standards for Hazardous Air Pollutants (NESHAP). 40 CFR Part 61 Subparitdns the
Asbestos NESHARvhich specifically addresseamong other thingslemolition activities

Asbestos NESHAP regulatiogenerallyrequire that all regulated asbestmstaining materials
(RACM) be removed fronsovered facilitiegprior to demolitionf the RACM exceeds a

specified amount. Asbestasntaining materials (ACM) are defined as those materials
containing more than one percent asbestos as determined usindtbd specified in

Appendix E, Subpart E, 40 CFR Part 763, Section 1, Polarized Light Microscopy (PLM). RACM
includes friable ACM; Category | nefniable ACM that has become friable, Category Ihon

friable ACM that will be or has been subjected to sandjngding, cutting, or abrading; and
Category Il noAriable ACM that has a high probability of becoming or has become crumbled,
pulverized, or reduced to powder by the forces expected during demolition operations.

In some circumstancesstaestos removabn account for a significant portion of the total
demolition costs. In many cities, the cost of asbestos removal prohibits timely demolitions and
results in substandard structures which become fire and safety hazards, attract criminal activity,
and lowermroperty values.

For structures that are structurally unsound and in dangemahentcollapse, the Asbestos
NESHAP requires that the portion of the structure which contains RACM must be kept
adequately wet during demolition and during handlinglaading of debris for transport to a
disposal site. No other engineering controls are required.

This Alternative Asbestos Control Method (AACM) research protocol was developed by EPA as
a potential alternative work practice to the Asbestos NESHAP, wket@an RACM are
removed prior to demolition and other RACM are left in place.

The goal is to provide significant cost savings while achieving equal protection of human health
and the environment. This method is much more restrictive than the ASNESeE\P
requirements for buildings in dangeriofminentcollapse.

2.2 Applicability

As defined, this Alternative Asbestos Control Method research protocol could be applicable to
anyfacility subject to the Asbestos NESHAP regulation (i.e., structures #ettthre definition

of facility under the Asbestos NESHAP), except as noted beldawever, e size of structures

which can be demolished using this method is limited to three stories or less (maximum height of
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35 feet). This allows adequate wetting oftbthe interior and exterior of the structures and is
within the working reach of both the wetting and the demolition equipment.

2.3 Building Inspection/ Asbestos Assessment

A comprehensive inspection of the interior and exterior of the structure to béstedshall be
conducted in accordance with EPAOGs Asbestos
CFR Part 763). Specific criteria for inspection, sampling, and assessment are in Subpart E
(763.85, 763.86, and 763.88, respectively). An acceptableatitermprotocol is the American

Society of Testing and Materials (ASTM) E2368e1 Standard Practice for Comprehensive

Building Asbestos Surveys. The inspection shall be performed by an accredited asbestos building
inspector.

2.4 Asbestos Removal

Table2-1 summarizes the ACM that may be present in buildings and whether or not the ACM
must be removed prior to demolition.

All thermal system insulatiofT SI) and sprayapplied fireproofing shall be removed due to the
inability to adequately wet these materials during demolition. Fire curtains may be removed if it
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, regardless
of the measured asbestos concentration.

All asbestos removal operations shall be performed in accordance with state and federal law by a
licensed asbestos abatement contract

2.5 Demolition Practices

Several demolition work practice standards shall be employed to ensure that the method is
protective of human health and the environment. These standards involve the equipment used,
the wetting process, the demolition processl @sible emissions.

Demolition contractors shall provide an Asbestos NESHARed individual to oversee the
demolition process.

2.5.1 Equipment Used

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



Table2-1. ASBESTOS REMOVAL REQIREMENTS OF AACM

AsbestosContaining Material Removed. _Prlor @
Demolition?
Thermal System InsulatiofTSI)
A Tank insulation Yes
A Pipe insulation Yes
A Elbowrfitting/valve insulation Yes
A Boiler insulation Yes
A Duct insulation Yes
A Cement and patching compound Yes
Surfacing Material
A Asbestosmpregnated plaster, stucco No
A Sprayapplied fireproofing Yes
A Sprayapplied surface coatings (popcorn
ceiling, vermiculite treatments) No
A Spray applied acoustical or decorative
surfacing No
A Troweledon crows foot texture, splatter
texture, and joint compound. No
A Sprayappl i ed surface
texture, splatter teure, etc. No
Miscellaneous Material
A Mastic for flooring No
A Window Caulking No
A Fire curtains in auditoriums Optional
A Fire doors Optionall
A Vibration-dampening cloths No
A Asbestoscement tiles, sheets, roofing,
shingles, and transite No
A Asbestosmpregnatedoofing cement and
asphalt roofing No
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

2.6 Wetting Processes



Structures to be demolished will be thoroughly and adequately wetted with amended water
(water to which a surfactant has been added) prior to demolition, during demolition, and during
debris handling and loading. Surfactants reduce the surface tenghenvedter, increasing its
ability to penetrate the ACM.

For this method, the Asbestos NESHAP defini
Asufficiently mix or penetrate with |iquid
emissionsare observed coming from the ACM, then that material has not been adequately
wetted. However, the absence of visible emission is not sufficient evidence of being adequately
wet . o The demol i ti on -ranedimdigidual wilf vergythah AQMdss t o s
adequately wetted.

Amended water shall be applied with a minimum of two fire hoses. The amended water shall be
delivered as a mist. Direct higitessure water impact of RACM is prohibited. There must be
visible foam forming at the impact tfe spray and the structure.

The wetting process consists of three stages. In each stage, both interior and exterior wetting of
the structure shall be performed. To the extent feasible, cavity areas and interstitial wall spaces
shall be wetted duringaeh of the wetting stages.

On the day before the demolition, access openings shall be made into the attic spaces from the
exterior. The structure shall be first peet (until adequately wet) from the interior and then

from the constructed exterior ataccess openings to enhance water retention and maximize
wetting effectiveness.

This prewetting shall prohibit further access into the structure, because of safety concerns. The
structure shall be revet (until adequately wet) from the exterior throulge windows, doors,

and attic access openings on the day of demolition prior to demolition. Finally, wetting (until
adequately wet) shall be done during the demolition and during loading of debris into lined
disposal containers.

2.7 Demolition Process

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

2.8 Visible Emissions

The Asbestos NESHAP standard of fino visible
mean any emissions, which are visually detectable without the aid of instruments, coming from
RACM or asbestesontaining material. This does not inde condensed, uncombined water
vapor . The demol i t-traioed indivaual shall \erifyothe @lssende BfS H A P
visible emissions and has the authority to stop work if visible emissions are observed.

During a demolition, it is often not possilitedistinguish visible emissions from ACM and those
from construction debris; therefore, should a visible emission be observed, the demolition effort
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shall pause until the deficiencies in the application of the wetting controls eliminate the visible
emisson.

2.9 Weather Restrictions

Demolition activities shall be delayed/halted in the case of any inclement weather that will
i mpede the demolition contractordés ability to
temperatures).

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

2.10 Monitoring Requirements

Demolition contractors are required to comply with all applicable OSHA (29 CFR 1926)
regulations for worker protection durimgbestos removal and demolition activities. This
includes the use of personal protective equipment (PPE) such as Tyvek suits or equivalent,
respirators (as necessary), and gloves (as necessary); and personal monitoring.

Because, like the Asbestos NESHAlMs method is designed to be a work practice standard,
monitoring of air (other than that mandated by OSHA statute), soil, and other media is not
required.

2.11 Waste Handling

Several wastes are generated during demolition activities, including demdétiois,

disposable PPE, and potentially contaminated water and soil, and must be properly disposed. All
wastes generated must be removed from the site at the end of the day and transported to an
appropriate disposal facility. Transport and disposal bleah accordance with all federal,

state, and local requirements. All waste haulers shall bepleat. Doublelining of the haulers

with 4-mil or thicker polyethylene film and then sealing the top seams of the film is a suggested
mechanism, but the otractor must do what is required to prevent leaks from the transport
vehicles. Vehicles shall be decontaminated within the bermed area before leaving the demolition
area.

2.12 Demolition Debris

Segregation of portions of a structure that may contain RAGM portions of a structure that

clearly do not contain RACM shall be done when practical in an effort to minimize RACM

debris. For example, segregation may be used if a large warehouse is being demolished and only
a small portion (e.g., office space)ntains RACM.

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



2.13 Personal Protective Equipment (PPE)

All disposable PPE shall be disposed as RACM. Reusable PPE shall be decontaminated in
accordance with OSHA standard practices.

2.14 Potentially Contaminated Water and Impervious Surfaces

No potentially contaminated wetrunoff is permitted from the site during the demolition period.
All impervious surfaces will be thoroughly washed with water (not amended) before site closure.

Construction site best management practices shall be used to prevent water runoffaridrains
sewer connections must be capped or plugged prior to wetting. Berms and/or trenches must be
created as necessary to prevent runoff of water from the demolition site. If possible, the
bermed/trenched area should extend 25 ft from the building and@ing area. If not possible,
adjacent areas and structures need to be covered with plastic, or protective barriers constructed.

The berm/trench must be sufficiently spaced from the building to permit the movement of the
demolition equipment and to allate truck loading to occur within the enclosed space. All
plastic shall be disposed as RACM.

If large water volume use or impermeable conditions surrounding the building create excessive
water volume and simple containment and percolation ifeastble, the water must be pumped
and either disposed as ACM or filtered through a series of filters ultimately removing all fibers
equal to or larger than five microns before transporting to a pulaliehed treatment works or
discharging to a sanitargwer. The filters must be disposed as RACM.

2.15 Potentially Contaminated Soil

Following the removal of demolition debris, bare soil within the bermed area shall be excavated
to a minimum depth of three inches or until no debris is found. Berms createalshake

removed and disposed as potentially asbestasaminated. All removed soil shall be disposed

as RACM.

2.16 Site Closure

Following demolition and waste disposal, all waste and debris must be gone from the site
and the site must be secured soaisto create a safety hazard.



SECTION 3 PROJECT OBJECTIVES

The goal of this research study was to determine and document the effectiveness of the AACM
on a building containing RACM popcorn ceilingdl of the data colleed were evaluated and
considered, as appropriate,undertaking this analysis

The quality assurance project plan (QAFRR)ilding Demolition Evaluation Phase Il Study
Alternative Asbestos Control Meth@@ecember 200Avas developed by to serve as guide

for collecting and analyzing the data from this research effort. The QAPP for AACML1 (the first
AACM test comparing two buildings at Fort Chaffee) was formally peeiewed and offered

for public comment and revised accordingly. The QAPP for AAGNAR revised from the first
QAPP and was tailored to the AACM2 site and was reviewed by the QAPP Technical
Development Team members. The QAPP for this site was revised from the QAPPs for AACM1
and AACM2. The following project objectives are specified f&GM3:

3.1 Primary Objective

1. To determine the airborne asbestos concentrations during the demolition of the subject
building by the AACM process and compare to background concentrations.

3.2 Secondary Objectives

The following secondary objectives will provide additional information to further characterize

the interrelationships among several multimedia parameters to enhance the understanding of the
process and to further the science. These data will also be @@usid a holistic sense in

assessing the effectiveness of &%&CM demolition method:

AIR

1. To document visible emissions during the AAGKEmolition.

2. To determine total fibers in air (phase contrast microscopy (PCM)) during the RACM
demolition and comgre to background concentrations.

DUST

3. To determine the settled dust asbestos loadings during the building demolition by the
AACM 3 process and compare those to background loadings.

WORKER
4. To determine worker breathing zone fiber concentrations (RLCKihg the AACMNB.

5. To determine worker breathing zone asbestos concentrations-{fBBMnission electron
microscopy) during the AACI8



SURROUNDING SOILS/PAVEMENT/BUILDING SLAB

6. To determine the asbestos concentration in-glestnup soils, pavementd/or concrete
floor slab (TEM) from the AACN3 demolition and compare those to fatemolition soils,
pavements, and to background soils/pavement asbestos concentrations.

WATER

7. To measure the asbestos concentrations in the source water, the amendddringte
demolition, and the surface water from the AAGNEmolition.

TIME

8. To document the time required for all activities related to the demolition by the SACM
COST

9. To document the cost required for all activities related to the demolition byAG®A& and

to compare those with estimated costs for demolition of the building by the NESHAP
process.
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SECTION 4 SITE INFORMATION

4.1 Site Selection

The site selected for conduct of this study is the former office building for the Oak Hollow
Apartment complejocated at 5901 Boca Rat&oulevard Fort Worth, Texas. The subject

building was a twestory structure that was skaim grade construction, as showrFigure4-1,

with a building footprint of about 2150°fit appeaedthat the building was constructed with

wood frame, and had exterior brick veneer applied to the lower portion of the structure. The
upper portion of the structure used wood panel sidihg building had an asphalt shingled roof.

The interior of the building contained a wallboard system that has a surface texture coating and a
wallboard system ceiling with ashestoo nt ai ni ng fApopcorno ceiling
painted, likelynumerous times, using latex paint. Various flooring materials were present in the
structurejncluding flexible tile with mastic and carpefhe only asbestos type found was
chrysotile.The net area of RACM for cost estimation purposes&@ f* (5,700+2,200 ft).

The City of Fort Worth conducted an asbestos survey of the building since it was one of many
buildings in that complex scheduled for demolitidable4-1 presents the RACM identified

during this inspection, combined with the subsequemtggection and ranalysis.

TABLE 4-1. RACM IDENTIFIED IN THE OAK HOLLOW APARTMENTS OFFICE

L Chrysotile,
RACM Type Description percent Category Amount, sq ft
Sheetrock | Fopcorn Ceiling 2-3 Non-Friable II 2,200
Texture
Sheetrock | Sheetrock , Joint 2-3 Non-Friable Il 5,700
Compound, and
Wall Texture
Flashing Chimney 5 Non-Friable Il 61
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Figue4—1. OakHollow partment complex office building.

The comprehensive paemolition inspection was conducted in accordance with the Asbestos
Hazard Emergency Response Act (AHERA) (40 CFR 763) and the requirements of the ASTM
E235604el Standard Practice for Comprehensive Building Asbestos Surveys tfyittenti

type, quantity, location, and condition of Asbes@mntaining Materials (instead of only RACM)

in the building in accordance with thesbestos NESHAP and the Texas Department of State
Health Services (DSHS) asbestos program requirements. As ndteshisbestos NESHAP [40
CFR 61.145(a)], in addition to RACM, Category | and Category |I-Miale Asbestos

Containing Materials must also be identified prior to demolition or renovation.
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Figure4-3. RACM areas identified on the second floor.

A resampling and subsequent reanalysis by different analytical laboratories yielded conflicting
results.To be environmentally conservative, areas testing positive for asbestos by any of the
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laboratories used (greater than one percent) were judged to be asbastosing and listed as
RACM. There was no disagreement on whether the popcorn ceiling was RAGNested
positive in all the tests.

The building was surveyed for the presence of inorganic E2gdd€ad paint) in accordance with
Housing and Urban Developmentds (1997)-fAGuide
Based Paint HazardsinHous g0 t o characterize the potenti al
demolition. Representative composite bulk samples of the suspecoletihing building

materials were collected in accordance with the HUD sampling protocols and analyzed to
determinghe lead content by EPA SBA6 Methods 3050B/7420. No lead was present in the

paint chips, and as a result, lead was not a concern for either worker exposure or waste disposal.

Additionally, the electrical switches in the building were inspected and fioumot contain

mercury. The ballasts in the fluorescent lights were visually inspected and found to be labeled as
AndrCB containing. o6 The fluorescent | ight tube
demolition and properly disposed or recycled.

Thearea surrounding the project was primarily residential, including apartment complexes,
townhouses and singfamily homes, as shown dngure4-4 andFigure4-5. The apartment
complex that the subject building was located within and the apartment complex to the south,
borderin yellow, were acquired by the City of Fort Worttere unoccupiedand hae since

been demolished by the traditional NESHAP process. The apartment complex located to the
southeast, across Boca Raton Boulevard, and the apartment complex to the north of the subject
building were occupied. In addition, a ledensity residential comunity is located

approximately 300 feet to the northwest of the subject building site. A police substation is
located approximately 500 feet southeast of the subject building site. For purposes of the
evaluation, Boca Raton Boulevard was closed duringl¢ineolition. Additionally, the bus stop
located along Boca Raton Boulevard was temporarily relocated. éAfsay wall was built

along Boca Raton Boulevahy. the City with the intention gfroviding additional protection
against accidental release of estos in the direction of the occupied structures,
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Figure4-4. Aerial photograph of AACM3 site and surrounding area.
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Figure4-5. Closer aerial view ahe popcorrceiling building site.

4.2 Building/Site Assessment and Description

Site assessment sampling and analyses for ashestegperformedh the air, soil, hydrant water
and on the pavement sur f ac &amplingdndiralyss&lanp| i ng
Phase IIl AACM Building Inspection, Site Assessment Sampling and Adalyg§isBar r et t 2
using the same sampling and analytical techniques descrils&0mION 5andSECTION 6

Four air samples plus one blank, four hydrant water samples plus one blank, seven soil samples,
and venpavement dust samples were collected at the site oarimerl, 2007, approximately

six weeks prior to the studyhree pavement samples were collected from the sidewdtik in

front and side®f the building,oneon the covered patio to the rear of the building, and three
samples within in the asphalt parking ard&e air samples wergpaced at four quadrants about

25 feet from the building. fAireeof the pavement samples were taken on the paved area in front

of the popcorrceiling building and the remainder on the walkways and patio around and in the
rear of the building. Soil samplesre taken at each identifiable segmented area around the
building (areas separated by walkways, etc). The water samples were taken at the hydrant near
the building, after allowing the water to run until it was relatively clear (about 20 min). All
asbestosounts include both long and short fibers. The results are preserfitebl&#-2.

w
00

TABLE 4-2. SITEASSESSMENT SAMPLE REBULTS

Parameter Mean Max Min
Hydrant Water| ND (<0.05 ms/L) ND (<0.05 ms/L) ND (<0.05 ms/L)
Air ND (<0.0005 s/crf) | ND (<0.0005 s/crf) | ND (<0.0005 s/cri)
Soil ND (<6.8 x10 s/g) ND (<6.8 x1ds/g) | ND (<6.8 x10 s/g)
Pa"gme”tlwa'h 15,000 s/cnt 54,000s/cn? ND (<730s/cn?)
urface

ms/L = million asbestos structures per liter
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4.3 Site/Building/Study Preparation/Neighborhood Protection

4.3.1 Legal Authority to Conduct the AACM Study

Since the building was a commerdactility containing regulated amounts of ACM (RACM)

the demolition was coverathder the Federal Asbestos NESHAP; therefore, a No Action
Assurance (NAA) was required from EPAG&6s Offic
(OECA) to allow the demolition to preed using the AACM technology. This NAA was issued
December 4, 2007 by OECA to EPA Region 6. Similarly, the City of Fort Worth required a No
Enforcement Action (NEAletterfrom the Texas Department SfateHealth Services. This

NEA letterwas issued Deember 10, 2007.

4.3.2 Barrier Wall

A closeproximity barrier wall, similar to that used in AACM2, was added to this study by the
City of Fort Worth to add additional security against sudden wind changes that might have the
potential to transport airborne magds toward the apartment complex across Boca Raton
Boulevard. The barrier wall was constructed on the inside of the fence separating the sidewalk
(which was closed during the demolition) and the paved access area to the building to be
demolished. The bbaer wall was covered with plastic sheeting. Pictures of the process are
shown inFigure4-6 throughFigure4-8. The use of the wall was not a part of the research;
however, samplers were placed on the top of the wall to assess any potential asbestos release
over the wall.

Figure4-6. Barrier wall looking towar@ocaRatonBoulevard.
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Figure4-7. Scaffolding and plastic covering for the barrier wall.
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