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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 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 

ecological resources 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 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 their cost-effectiveness for prevention and control of 

pollution to air, land, water, and 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 public and 

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 improve the environment; 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 national, state, and community levels. 

 

This publication has been produced as part of the Laboratory's strategic long-term 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 
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Notices 

 

This information is distributed solely for the purpose of pre-dissemination peer review under 

applicable information quality guidelines.  It has not been formally disseminated 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 approval, endorsement, or recommendation. 
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EXECUTIVE SUMMARY 

 

 

The Asbestos NESHAP (National Emission Standard for Hazardous Air Pollutants) requires the 

removal of most Regulated Asbestos-Containing Material (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 Asbestos Control Method (AACM) allows 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 requires pre-wetting of 

the interior of the 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 material as regulated 

asbestos-containing waste, and the use of respirators and protective garments throughout the 

entire demolition process. 

 

This research effort compared the use of the NESHAP process with the AACM process on two 

architecturally identical asbestos-containing buildings in a remote location at the Fort Chaffee 

Redevelopment Authority near Fort Smith, AR. The buildings contained significant quantities of 

asbestos-containing wall systems and vinyl asbestos floor tile.  

 

Conclusions 

 

The following conclusions are relevant to the demolitions of the identical structures at Fort 

Chaffee Redevelopment Authority: 

 

Primary Objectives 

 

 The airborne asbestos concentrations measured by transmission electron microscopy 

(TEM) during both the NESHAP and the AACM demolition processes were de 

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/cm
3
), the maximum asbestos air concentration was 0.0005 s/cm

3 
(one structure 

observed on the filter) for the NESHAP process and 0.0019 s/cm
3
 (four structures 

observed on the filter) for the AACM process.  

 

 While de minimus, the statistical analyses showed that the airborne asbestos (TEM) 

concentrations from the AACM were not equal to the airborne asbestos (TEM) 

concentrations from the NESHAP Method (p=0.0006, where p represents a strength of 

evidence that the null hypothesis is true. The smaller the p-value, the stronger the 

evidence is that the null hypothesis should be rejected. In this study, the null hypothesis 

was rejected for p values less than 0.05.).  The empirical evidence (the proportion of non-

detects and the maximum values) from the investigation suggests airborne asbestos 

(TEM) concentrations from the AACM were 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 

Day 2 AACM activities (soil excavation and removal). This was likely due to an 
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operational error where no amended water was added during the soil removal stage of the 

process. 

 

 The statistical analyses showed that the post-excavation asbestos TEM concentrations in 

the soil from the AACM were not equal to the post-demolition asbestos concentrations in 

the soil from the NESHAP Method (p=0.033).  Based on descriptive statistics, it was 

concluded that the post-excavation asbestos concentrations in the soil from the AACM 

were less than the post-demolition asbestos concentrations in the soil from the NESHAP 

Method. Polarized Light Microscopy (PLM) analyses for all soil samples from both 

processes indicated very low concentrations of asbestos; the NESHAP post-demolition 

soil had only one of ten samples with detectable asbestos (0.3 percent) whereas the 

AACM post-excavation soil had no samples with detectable asbestos at an analytical 

sensitivity of 0.1 percent. 

 

 The cost of the NESHAP demolition process ($108,331) was approximately twice the 

cost of the AACM demolition process ($57,364) for this site. Costs specific to conducting 

the research were not included. 

 

Secondary Objectives 

 

 Based upon descriptive statistics, the fiber concentrations in air from the AACM as 

measured by phase contrast microscopy (PCM) were equal to the fiber concentrations 

from the NESHAP Method.  

 

 A brief visible emission was observed during the removal of a concrete foundation 

structure during the NESHAP demolition, but it was not an asbestos-containing material. 

No visible emissions were observed during the AACM demolition. 

 

 Settled dust asbestos concentrations during the AACM demolition were equal to the 

settled dust concentrations during the NESHAP demolition. 

 

 The statistical analyses showed that the total particulate concentrations, as collected and 

measured by National Institute of Occupational Safety and Healthôs (NIOSH) Method 

0500, from the AACM were not equal to the total particulate concentrations from the 

NESHAP Method.  Based on the observed proportion of detects, the total particulate 

concentrations from the AACM were higher than the total particulate concentrations from 

the NESHAP Method.  This is attributed the extended sampling period for the AACM 

process, which included soil removal and disposal.  Since wetting was inadvertently not 

performed during the soil removal, it is possible that this increased the particulate 

loading. 

 

 Based on the observed proportion of non-detects, the worker breathing zone asbestos 

concentrations (TEM) from the AACM were less than the worker breathing zone asbestos 

concentrations (TEM) from the NESHAP method.  This was due to the concentrations 

encountered by workers during the abatement required by the NESHAP. The maximum 

breathing zone asbestos concentration was 0.093 s/cm
3
 for the NESHAP process 
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(abatement phase) whereas no asbestos was detected on any of the AACM worker 

breathing zone samples (<0.005 s/cm
3
). 

 

 One NESHAP worker had an Eight-Hour Time-Weighted Average (TWA) fiber (PCM) 

concentration which equaled the Occupational Safety and Health Administration (OSHA) 

PEL (Personal Exposure Limit) of 0.1 f/cm
3
. The maximum TWA fiber concentration for 

the AACM was 0.03 f/cm
3
. 

 

 Based on descriptive statistics, the NESHAP post-demolition soil asbestos (TEM) 

concentrations are greater than the NESHAP pre-demolition soil concentrations; the 

AACM pre-demolition soil asbestos (TEM) concentrations are greater than the post-

excavation soil concentrations; and the AACM post-demolition soil asbestos (TEM) 

concentrations are greater than the AACM post-excavation soil concentrations. 

 

 The time required to perform the AACM process (1½ days) was about one-fifth the time 

required to perform the NESHAP process (ten days) for this site. The abatement phase of 

the NESHAP process was very labor intensive (nine days) and took nine times longer 

than the demolition itself (one day) for this site.  

 

 Both the NESHAP and the AACM processes left minimal amounts of small fragments of 

asbestos-containing material (ACM) debris, primarily vinyl asbestos floor tile, in the soil 

at the completion of the processes; however, the AACM process (post-excavation) left 

less ACM debris than the NESHAP process (post-demolition). 

 

A simplified comparison of results is presented in Table ES-0-1. 
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Table ES-0-1.  Simplified Comparison of Results for the NESHAP  

and AACM Demolitions at Fort Chaffee 

 

PARAMETER  

REPORT 

SECTION 

REFERENCE 

MORE 

EFFECTIVE  
 

EQUAL  
NESHAP AACM  

Asbestos (TEM)  in 

Air  

(Demolition Only) 

6.1.2.1   V 

Asbestos (TEM)  in 

Air - (Demolition 

and Soil Removal) 

6.1.2.1 V
1
   

Asbestos (TEM)  in 

Soil 
6.1.4  V  

Asbestos (PLM)  in 

Soil 
6.1.4   V 

Cost 8  V  

Visible Emissions 
4.4.1 

4.4.2 
  V 

Fibers (PCM) in 

Air  
6.1.2.3   V 

Asbestos in Settled 

Dust (TEM)  
6.1.2.2   V 

Asbestos (TEM)  in 

Worker Breathing 

Zone 

6.1.5  V  

Fibers (PCM) in 

Worker Breathing 

Zone 

6.1.5  V  

Particulate in Air  6.1.2.4 V   

Time 
4.2 

4.4.1-4.4.2 
 V  

Asbestos (PLM)  

Debris in Soil 
6.1.4.2.3  V  

1
 Concentrations were de minimus; 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 the EPA with the authority to promulgate a ñwork practice 

standardò if it is not feasible to establish an emission standard.  Under Section 112 of the Clean 

Air Act, asbestos is determined to be a hazardous air pollutant and is regulated under EPAôs 

asbestos National Emission Standard for Hazardous Air Pollutants (NESHAP), 40 CFR Part 61, 

Subpart M. 

 

The Asbestos NESHAP (a work practice standard) requires the removal of all regulated 

asbestos-containing material (RACM)
1
 prior to demolition of the facility.  The Asbestos 

NESHAP specifies emission control procedures [§61.145(c)] and waste disposal requirements 

[§61.150 and §61.154] that must be followed during demolition of a facility that contains 

asbestos above the threshold amount.
2
  Section §61.150 of the Asbestos NESHAP requires 

owners to ñdischarge no visible emissions to the outside airò during demolition and renovation 

activities.  

 

If a facility is being demolished because it is structurally unsound and is in danger of imminent 

collapse, RACM [§61.145(a)(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 adequately wet 

until disposal and must be disposed of as regulated asbestos-containing material (ACM) 

[§61.150(a)(3)] . 

 

The EPA performed a controlled demonstration to compare the relative environmental impacts of 

the Alternative Asbestos Control Method (AACM) to the NESHAP method. This study was 

intended as a stand-alone evaluation of the environmental and cost-effectiveness of two 

demolition processes on buildings that are architecturally identical in composition and structure 

and which contain asbestos, meeting the qualifications of containing greater than 160 ft
2
 of 

RACM. These data may be used to help EPA determine whether it is appropriate to include an 

alternative method in the current asbestos regulations contained in 40 CFR Part 61 Subpart 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 

                                                
1  Under Asbestos NESHAP[§61.141], RACM means friable asbestos material, Category I non-friable ACM 

that has become friable, or Category II non-friable ACM that has a high probability of becoming or has become 

crumbled, pulverized, or reduced to powder by forces expected to act on the material in the course of 

demolition. 

 
2  Asbestos 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, or (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 facility components in a facility being 

demolished. 
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the NESHAP process and ones conducted under imminent danger of collapse situations 

(Wilmoth et al 1993, Wilmoth et al 1994, City of Saint Louis 2004). 

 

Exhibit 1 contains the Alternative Asbestos Control Method that was developed by EPA Region 

6 and EPA Office of Research and Development (ORD) with input from the EPA Quality 

Assurance Project Plan (QAPP) Technical Development Team. The applicability criteria listed in 

Exhibit 1 were developed to conceptually show the types of buildings where it is believed this 

method can be effective.   Depending on the types of building tested, the types of asbestos 

materials present in the tested buildings, and the test results, additional restrictions on the 

applicability may be added/removed. 
 

The AACM requires that certain RACM (such as thermal system insulation and fireproofing) be 

removed before demolition in accordance with the Asbestos 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 amended-water 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 the potential release to the air.   

 

The RACM is less likely to become friable when the wetting process and demolition techniques 

specified in the AACM are used.  Wastewater generated during the demolition is collected and 

filtered, and all debris is disposed of as regulated asbestos-containing waste. Soil in the affected 

area is excavated and disposed as regulated asbestos-containing waste.   

 

The purpose of this research project was to compare the environmental and cost-effectiveness of 

the AACM vs. the current Asbestos NESHAP method through a side-by-side 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 cost-effective yet equally protective demolition 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 emission 

standards for hazardous air pollutants, EPA promulgated the National Emission Standards for 

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 asbestos-containing materials 

(RACM) above a specified amount be removed from structures prior to demolition.  

Asbestos-containing materials (ACM) are defined as those materials containing more than 

one percent asbestos as determined using the method specified in Appendix E, Subpart E, 40 

CFR Part 763, Section 1, Polarized Light Microscopy (PLM).  

 

RACM includes friable ACM; Category I non-friable ACM that has become friable, Category 

I non-friable ACM that will be or has been subjected to sanding, grinding, cutting, or 

abrading; and Category II non-friable ACM that has a high probability of becoming or has 

become crumbled, pulverized, or reduced to powder by the forces expected during demolition 

operations. 

 

Asbestos removal can 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 lower property 

values.  

 

For structures that are structurally unsound and in imminent danger of collapse, the Asbestos 

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 transport to a 

disposal site.  No other engineering controls are required. 

 

This Alternative Asbestos Control Method (AACM) was developed by EPA as an alternative 

work practice to the Asbestos NESHAP, where certain RACM are removed prior to 

demolition and other RACM are left in place.   

 

The goal is to provide significant cost savings while achieving an equal or better standard of 

protection of human health and the environment.  This method is much more restrictive than 

the Asbestos NESHAP requirements for buildings in imminent danger 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 as noted below. 

 

The size of structures which can be demolished using this method is limited to three stories or 

less (maximum height of 35 feet).  This allows adequate wetting of both the interior and exterior 

of the structures and is within the working reach of 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 shall be 

conducted in accordance with EPAôs Asbestos Hazard Emergency Response Act (AHERA, 40 

CFR Part 763). Specific criteria for inspection, sampling, and assessment are in Subpart E 

(763.85, 763.86, and 763.88, respectively). The inspection shall be performed by an accredited 

asbestos building inspector.    

 

 

4.0 Asbestos Removal 

 

Table 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 insulation (TSI) and spray-applied 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 contractor. 

 

 

5.0 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 process, and visible emissions. 

 

Demolition contractors shall provide an Asbestos NESHAP-trained 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 water (water 

to which a surfactant has been added) prior to demolition, during demolition, and during debris 

handling and loading.  Surfactants reduce the surface tension of the water, increasing its ability to 

penetrate the ACM.  

 

For this method, the Asbestos NESHAP definition for ñadequately wetò will be used.  That is, 

ñsufficiently mix or penetrate with liquid to prevent the release of particulates.  If visible 

emissions are observed coming from the asbestos-containing material (ACM), then that material 

has not been adequately wetted.  However, the absence of visible emission is not sufficient 

evidence of being adequately wet.ò  The demolition contractorôs Asbestos NESHAP-trained 

individual will verify that ACM is adequately wetted. 

 

Amended water shall be applied with a minimum of two hoses.  The water shall be delivered as a 

mist.  Direct high-pressure water impact of RACM is prohibited.    

 

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 during each of the wetting stages. 
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Table 1.   Asbestos Removal Requirements of AACM  

Asbestos-Containing Material  

Removed Prior to 

Demolition? 

 

 

Thermal System Insulation (TSI) 

Á Tank insulation 

Á Pipe insulation 

Á Elbow/fitting/valve insulation 

Á Boiler insulation 

Á Duct insulation 

Á Cement and patching compound 

 

 

 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

 

Surfacing Material 
Á Mastic for flooring 

Á Asbestos-impregnated plaster, stucco 

Á Spray-applied fireproofing 

Á Spray-applied surface coatings (popcorn 

ceiling, vermiculite treatments) 

Á Spray applied acoustical or decorative 

surfacing 

Á Troweled-on crows foot texture, splatter 

texture, and joint compound. 

Á Spray-applied surface coatings crows foot 

texture, splatter texture, etc. 

Á Window caulking 

 

 

No 

No 

Yes 

No 

 

No 

 

No 

 

No 

 

No 

 

Miscellaneous Material 
Á Fire curtains in auditoriums 

Á Fire doors 

Á Vibration-dampening cloths 

Á Asbestos-cement tiles, sheets, roofing, 

shingles, and transite 

Á Asbestos-impregnated roofing cement and 

asphalt roofing 

Á Shingles 

Á Linoleum or other floor tile 

Á Roll flooring 

Á Ceiling tile 

Á Asbestos-impregnated pipe 

Á Vermiculite insulation 

 

 

 

 

Optional 

Optional 

No 

No 

 

No 

 

No 

No 

No 

No 

No 

Yes 
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On the day before the demolition, access openings shall be made into the attic spaces from the 

exterior. The structure shall be first pre-wet (until adequately wet) from the interior and then from 

the constructed exterior attic access openings to enhance water retention and maximize wetting 

effectiveness.  

 

This pre-wetting shall prohibit further access into the structure, because of safety concerns. The 

structure shall be re-wet (until adequately wet) from the exterior through the 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.  

 

5.3 Demolition Process 

 

The demolition contractor shall minimize breakage of asbestos-containing 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. 

 

5.4 Visible Emissions 

 

The Asbestos NESHAP standard of ñno visible emissionsò shall be employed.  Visible emissions 

mean any emissions, which are visually detectable without the aid of instruments, coming from 

RACM or asbestos-containing material.  This does not include condensed, uncombined water 

vapor.  The demolition contractorôs NESHAP-trained individual shall verify the absence of 

visible emissions and has the authority to stop work if visible emissions are observed. 

 

During a demolition, it is often not possible to distinguish visible emissions from ACM and those 

from construction debris; therefore, should a visible emission be observed, the demolition effort 

shall pause until the deficiencies in the application of the wetting controls eliminate the visible 

emission.  

 

 

6.0 Weather Restrictions  

 

Demolition activities shall be delayed/halted in the case of any inclement weather that will 

impede the demolition contractorôs ability to adequately wet the structure (e.g., freezing 

temperatures).   

 

In addition, if visible dusting is observed in the vicinity of the demolition site, the demolition 

shall be delayed/halted. 

 

 

7.0 Monitoring Requirements 

 

Demolition contractors are required to comply with all applicable OSHA (29 CFR 1926) 

regulations for worker protection during asbestos removal and demolition activities.  This  
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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 NESHAP, this 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.  

 

 

8.0 Waste Handling 

 

Several wastes are generated during demolition activities, including demolition debris, 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 shall be in accordance with all federal, state, and local 

requirements. All waste haulers shall be leak-proof.  Double-lining 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 contractor 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.   

 

8.1 Demolition Debris 

 

Segregation of portions of a structure that may contain RACM from 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) contains 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.   

 

8.2 PPE 

 

All disposable PPE shall be disposed as RACM. Reusable PPE shall be decontaminated in 

accordance with OSHA standard practices. 

 

8.3 Potentially Contaminated Water and Impervious Surfaces 

 

No potentially contaminated water runoff is permitted from the site during the demolition period. 

All impervious surfaces will be thoroughly washed with amended water before site closure.  

 

Construction site best management practices shall be used to prevent water runoff.  Drains and 

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/or loading area. If not possible, 

adjacent areas and structures need to be covered with plastic.  
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The berm/trench must be sufficiently spaced from the building to permit the movement of the 

demolition equipment and to allow the 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 is not feasible, 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 publically-owned treatment works or 

discharging to a sanitary sewer. The 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 excavated 

to a minimum depth of three inches or until no debris is found.  Berms created shall also be 

removed and disposed as potentially asbestos-contaminated.  All removed soil shall be disposed 

as RACM. 

 

 

9.0 Site Closure 

 

 Following demolition and waste disposal, all waste and debris must be gone from the site 

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 study was to compare the effectiveness of the AACM to the current 

Asbestos NESHAP demolition practice on buildings that were architecturally identical.  

Primarily, this means that the environmental releases of asbestos to the air and to the soil as 

measured by their respective concentrations should not be greater in the case of the AACM than 

those of the NESHAP Method. In addition, the cost of the AACM must be less than the 

NESHAP Method for the alternative to be attractive. All of the data collected were evaluated and 

considered, as appropriate, to make this comparison.   

 

The quality assurance project plan (QAPP), Evaluation of an Alternative Asbestos Control 

Method for Building Demolition, March 2006 was developed by ORD in combination with the 

select EPA QAPP Technical Develpoment Team to serve as the guide for collecting and 

analyzing the data from this research effort. The QAPP was also formally peer-reviewed and 

offered for public comment. The QAPP as revised specified the following project objectives: 

 

2.1 Primary Objectives 
 

1. To determine if the airborne asbestos (TEM) concentrations from the AACM are 

statistically equal to or less than the NESHAP Method. 

 

2. To determine if the post-excavation asbestos concentrations in the soil from the AACM 

are statistically equal to or less than the post-demolition NESHAP Method.  The AACM requires 

soil excavation following demolition and the NESHAP Method does not. 

 

3. To determine if the AACM  is more cost-effective than the NESHAP Method 

considering all costs, including disposal of all asbestos-contaminated materials and soils, and 

projected costs for enforcement. 

 

2.2 Secondary Objectives 
 

The following secondary objectives provided 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 were also considered in a holistic sense in 

assessing the comparability of the two demolition methods: 

 

2.2.1 Air 

 

1. To determine background asbestos concentrations (TEM) prior to the NESHAP and 

AACM demolitions. 

 

2. To determine if the airborne fiber (analyzed by phase contrast microscopy ïPCM) 

concentrations from the AACM are statistically equal to or less than the concentrations from the 

NESHAP Method. 
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3. To document visible emissions during both demolitions. 

 

4. If wind conditions allow, to determine if the airborne asbestos concentrations 

downwind are statistically greater than the upwind concentrations for the NESHAP Method. 

 

5. If wind conditions allow, to determine if the airborne asbestos concentrations 

downwind are statistically greater than the upwind concentrations for the AACM. 

 

2.2.2 Dust 

 

6. To determine if the asbestos concentrations in the settled dust (TEM)  from the AACM 

are statistically equal to or less than the concentrations from the NESHAP Method. 

 

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

NIOSH Method 0500) from the AACM are statistically equal to or less than the concentrations 

from the NESHAP Method. 

 

2.2.3 Worker 

 

8. To determine if worker breathing zone fiber concentrations (PCM) from the AACM 

are statistically equal to or less than the concentrations from the NESHAP Method. 

 

9. To determine if worker breathing zone asbestos concentrations (TEM) from the 

AACM are statistically equal to or less than the concentrations from the NESHAP Method. 

 

2.2.4 Activity 

 

10. To document worker breathing zone asbestos concentrations (TEM) for individuals 

that are maintaining the perimeter air monitoring network. 

 

2.2.5 Soil 

 

11. To determine if the asbestos concentration in the post-excavation soil from the AACM 

is statistically equal to or less than the pre-demolition asbestos concentration. 

 

12. To determine if the asbestos concentration in the post-demolition soil from the 

NESHAP Method is statistically equal to or less than the pre-demolition asbestos concentration. 

 

13. To determine if asbestos concentration in the post-excavation soil is statistically equal 

to or less than the concentration in the post-demolition soils from the AACM. 
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14. To determine if asbestos concentrations from elutriator tests on the post-excavation 

soils from the AACM  are statistically equal to or less than the concentrations from the 

post-demolition NESHAP Method. 

 

15. To determine if asbestos concentrations from elutriator tests on the post-excavation 

soils from the AACM  are statistically equal to or less than the pre-demolition 

concentrations. 

 

16. To determine if asbestos concentrations from elutria tor tests on the post-demolition 

soils from the NESHAP Method are statistically equal to or less than the pre-demolition 

concentrations. 

 

17. To determine if asbestos concentrations from elutriator tests on the post-excavation 

soil are significantly equal to or less than the concentrations from tests on the post- 

demolition soil from the AACM. 

 

2.2.6 Water 

 

18. To measure the asbestos concentrations in the water applied to control emissions from 

both the AACM and NESHAP Method and to measure the asbestos concentrations in collected 

water for both processes during demolition activities. 

 

2.2.7 Landfill 

 

19. To determine background airborne asbestos concentrations (TEM) prior to 

landfilling  of the NESHAP building debris and again prior to landfilling of the AACM building 

debris. 

 

20. To determine if the airborne asbestos concentrations at the landfill (TEM) during 

disposal of the AACM debris are statistically equal to or less than the concentrations during 

disposal of the NESHAP Method debris. 

 

21. To determine if landfill  worker breathing zone fiber concentrations (PCM) from the 

AACM are statistically equal to or less than the concentrations from the NESHAP Method. 

 

22. To determine if landfill worker breathing zone asbestos concentrations (TEM) from 

the AACM are statistically equal to or less than the concentrations from the NESHAP Method. 

 

2.2.8 Time 

 

23. To document the time 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 collect additional asbestos and fiber data necessary for potential future air 

dispersion modeling efforts. 

 

25. To compare the modeled emission factors from the AACM with those from the 

NESHAP Method.
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SECTION 3 SITE INFORMATION 

 

3.1 Site Selection 
 

EPA conducted a nationwide search for buildings that contained, as a minimum, asbestos-

containing wall systems and vinyl asbestos floor tile. Other ACM components such as popcorn 

ceilings, window glazing, transite, and vermiculite attic insulation were considered a plus in this 

search.  Another major criterion 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 about 1,000 feet from the nearest occupied residence.  The task of 

locating paired structures was a truly difficult endeavor, and many locations were investigated 

before the ones used in this research effort were located.  

 

The buildings were located at the Fort Chaffee Redevelopment Authority in Fort Smith, 

Arkansas (Figure 3-1).  The NESHAP (#3602) and AACM (#3607) buildings are shown in 

Figure 3-2.   

 

The demolition site was in a remote, secure location to ensure no public exposure.  There were 

no private residences within a radial distance of one mile from the study buildings.  The nearest 

residence was approximately two miles from the demolition site.  The buildings had a clearance 

of approximately 1,000 linear feet from the nearest occupied military building on the eastern 

side, and greater than 1,400 linear feet in all other directions. 

 

The demolition debris was transported to City of Fort Smithôs Subtitle ñDò landfill, which is 

approved to accept asbestos-containing waste materials.  The landfill is owned and operated by 

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

approximately seven miles southwest of the demolition site. 

 

3.2 Site Description 
 

These 1940-era buildings were architecturally identical both in composition and structure (Figure 

3-3 and Figure 3-4), which was ideal for the testing and comparative evaluation of the AACM 

versus the Asbestos NESHAP Method.  The building footprint is approximately 4,500 square 

feet (30 feet by 150 feet).  The buildings were wood-frame construction with wood clapboard 

exterior siding and non-ACM asphalt shingle roofs.  The interior finish was gypsum wallboard 

on both the ceiling and walls, and associated painted millwork.  Resilient floor tile (nine inch by 

nine inch) was present in all areas excluding the bathrooms, which was resilient sheet vinyl. The 

building had a concrete pier and wooden beam foundation system with one large concrete box 

structure whose function was not known.  The buildings utilized window-unit 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 asbestos-containing thermal system insulation on the steam pipes associated with these 

buildings had been previously abated in 1999. 
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Figure 3-1.  Project location at Fort Chaffee.  Buildings selected for demolition are #3602 

(NESHAP Method) and #3607 (AACM). 
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