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The health effects of breathing asbestos fibers are so well known that they need not be documented in this paper. Historically, the affected individuals have mostly included workers in the mines, mills and factories where the fiber and numerous products were produced, as well as those who installed the products in buildings and facilities. More recently, attention has been focused on those who work around asbestos-containing materials as part of construction or maintenance activities.

This paper addresses only asbestos-containing materials that have already been manufactured and installed in buildings and facilities. It neither addresses nor encourages the continued manufacture of asbestos products or the installation of new or existing asbestos products in any building or facility.


The management of asbestos-containing materials  in buildings and facilities is accomplished through government regulations, contracts and tenders for work, health and safety policies and voluntary consensus standards. ASTM International
 is the world’s largest publisher of such standards for products, systems and services, including those on which this presentation is based.


These standards describe how asbestos-containing materials are found in buildings and facilities, how the risk of exposure they present is assessed, how priorities for removal are set and how removal and management in place are accomplished. These procedures are the subject of the ASTM Manual on Asbestos Control: Surveys, Removal and Management – Second Edition, which describes ASTM E2356 Standard Practice for Comprehensive Building Asbestos Surveys and ASTM E1368 Standard Practice for Visual Inspection of Asbestos Abatement Projects. 
  These standards are cited in asbestos guidance documents published by the World Bank
 and the  SEQ CHAPTER \h \r 1International Finance Corporation.

ASBESTOS SURVEYS

Baseline Survey


E2356 describes a Baseline Survey to provide information on the type, location and quantity of asbestos-containing materials for long-term management. The standard requires bulk sampling and analysis by Polarized Light Microscopy (PLM) and contains an appendix with detailed procedures for collecting samples of friable and non-friable suspect asbestos-containing materials (ACM). It requires, for example, that samples of friable materials be placed in rigid, non-breakable sealable containers and that respiratory protection be worn while sampling these materials. For non-friable organically bound ACM with short fibers and interfering matrices, the standard requires confirmation of negative PLM results by Transmission Electron Microscopy (TEM).


In addition to taking bulk samples of materials that may contain asbestos for analysis in a laboratory, the inspector assesses the Current Condition and Potential for Disturbance of different types of ACM in various locations. Based on his visual observation, the Current Condition (CC) of each material is categorized as shown below: A rating of "1" represents the low end of "Poor" and "10" represents the high end of "Good," i.e. completely intact material.
	Qualitative Ranking
	Numerical Ratings
	Description of ACM

	Poor
	1, 2 or 3
	Extensive damage and/or visible debris

	Fair
	4, 5, 6 or 7
	Moderate amounts of damage and/or visible debris

	Good
	8, 9 or 10
	Little or no damage or visible debris



Anticipating what might happen to suspect ACM in the future – its Potential for Disturbance (PFD) -- is more complex.  A regulatory definition of "Disturbance" is "...activities that disrupt the matrix of ACM or PACM, crumble or pulverize ACM or PACM, or generate visible debris from ACM or PACM." The inspector assesses each material based on one or more of the factors shown below:

	Qualitative Ranking
	Numerical Ratings
	Assessment factors

	
	
	Physical disturbance
	Environmental disturbance

	Low
	1, 2 or 3
	accessibility
	activities
	vibration
	air / dust
	water damage
	corrosive

	Medium
	4, 5, 6 or 7
	
	
	
	
	
	

	High
	8, 9 or 10
	
	
	
	
	
	



Physical disturbance considers the accessibility of the material by workers during normal facility operations, including maintenance and repair, and the activities performed near the material - what people do and how often they do it. Environmental disturbance considers sources of vibration, such as operating machinery, HVAC equipment, whether air currents are strong enough to dislodge loose ACM or if airborne dust can erode the material.  Water from a leaking roof or pipe may have damaged the material. The material may be subjected to a corrosive atmosphere or liquids that can erode the matrix and expose asbestos fibers.
Assessment tables and charts 


Table 1 contains survey and assessment data for a small boiler plant. The table has been sorted to place the materials in the worst condition (lowest CC rating) at the top, and if there are two or more materials with the same CC rating, a second sort was performed to rank these materials according to the highest PFD rating (most accessible). A glance at the table shows that the materials at the top of the list are the most in need of attention while those toward the bottom, even though they may be present in greater quantities, can be left in place. This is the first step in deciding which ones to remove and which to keep managing in place. 


NOTE: This is not an algorithm! The ratings are not added, multiplied or arithmetically combined in any manner. They are tabulated and plotted as shown below.


E2356 describes the  SEQ CHAPTER \h \r 1Abatement vs O&M Decision Chart on which these ratings are plotted. Figure 1 shows such a chart for the boiler plant example in Table 1. The closer to the upper left corner the rating for a particular ACM is plotted, the greater the risk of exposure to asbestos fibers and 
	Location
	Area
	Asbestos-Containing Materials
	Quantity
	Assessment ratings

	
	
	
	
	Current Condition
	Potential for Disturbance

	G
	Boilers #1, #2 & #3
	Insulation covering top of boilers #1, #2 & #3
	50 m²
	1
	7

	D
	Southwest corner
	Tank & fittings insulation
	12 m²
	2
	9

	C
	Southwest corner
	Pipe insulation
	15 m
	3
	8

	E
	Boilers #1, #2 & #3
	Steam drum insulation
	25 m²
	3
	7

	F
	Boiler #4
	Steam drum insulation
	10 m²
	7
	5

	B
	East aisle and southeast corner
	Pipe insulation
	40 m
	9
	5

	A
	East aisle and northeast corner
	Breeching insulation
	140 m²
	9
	4


Table 1. Assessment ratings and quantities of asbestos-containing materials in boiler plant
consequently the higher the priority is for removing the ACM. The area above the curved line is called the Abatement region. Below the line is the O&M region, and the closer to the bottom right corner the rating for a particular ACM is plotted, the lower the risk of exposure and managing it in place is more feasible.
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Figure 1.  Abatement vs O&M Decision Chart for boiler plant


The position and shape of the line in Figure 1 biases decisions toward abatement, which occupies more area of the chart than O&M. One reason is that O&M tasks for remaining ACM in this boiler plant would be of more-than-average complexity and frequency. In this example, the insulation
covering the top of boilers #1, #2 & #3 and the steam drum insulation on these boilers are clear candidates for removal, as is the pipe insulation in the southwest corner. The remaining ACM is close to the line and whether to remove it or leave it in place is a matter deserving consideration of other factors. These might include the proficiency of the O&M crew (in-house or contractor) and whether including these items in an abatement project for other ACM is cost-effective.


Making decisions about removing ACM or managing it in place is not a simple matter of drawing a line on a chart. The benefit of doing so is to encourage an honest evaluation of the overall asbestos management program as part of the decision-making process.



For ACM with assessment ratings toward the bottom of the table and near the lower right corner of the chart, an Operations and Maintenance program can minimize the chances for disturbance and exposure of workers and occupants. An important part of this program is training that begins at the Awareness level with a discussion of the health hazards of asbestos, how to recognize ACM and how to avoid damaging or disturbing it. For those whose work requires repairs and removal of small amounts of ACM using glove bags, mini-enclosures, special drilling techniques and other “small-scale, short-duration” operations, additional training is needed. This limited training does not qualify individuals to perform asbestos removal as described in the following sections, which requires even further instruction.

Project Design Survey


E2356 further describes an approach for collecting information to prepare plans and specifications for an asbestos removal project, known as the Project Design Survey. The standard covers eighteen design issues that may arise during an abatement project that do not depend on the results of bulk sampling, including


• Estimation of ACM quantities to be removed


• Utilities for contractor use including water and power


• Emergency exits to be maintained in occupied buildings


• Inaccessible ACM and how it will be protected against disturbance


• Hazardous locations where work may have to be performed


During a Project Design Survey additional inspections are performed in the areas where abatement will be conducted and may require that walls, ceilings and other solid surfaces be breached to find concealed ACM. 

ASBESTOS REMOVAL


E1368 Standard Practice for Visual Inspection of Asbestos Abatement Projects describes an approach for managing an asbestos removal project performed under a contract or tender overseen by the building owner or his representative. The standard requires, first of all, a thorough project design prepared on the basis of a Project Design Survey as described above. Asbestos abatement (removal) is viewed as a process that requires cooperation between the contractor performing the work, the owner and his representative who oversees and approves the work to be successful.  The emphasis is placed on continuing surveillance throughout the project so that problems can be resolved as early as possible. Visual inspections are performed by the project monitor, who is the owner’s representative, at three critical stages of the project and must be passed before work can proceed to the next phase:


• Completeness of preparation – For work inside a building and where feasible on outside structures, a negative pressure enclosure must be in place and operational, providing the required air exchange rate and pressure differential. All surfaces must be protected against contamination, utilities must either be available or disconnected as required, decontamination facilities for personnel must be in operation and facilities for load-out of waste and equipment must be established.


• Completeness of removal – After the ACM has been removed from the pipes, tanks, beams, ceilings, floors or other components or surfaces where it was installed, the project monitor inspects these components and surfaces at close range for unremoved material and residue. All surfaces must be visibly clean to pass this inspection, which is conducted with the assistance of the contractor’s supervisor and workers. Minor clean-up may be performed but excessive residue or overlooked ACM is cause to fail and terminate the inspection. After passing this inspection, the contractor applies sealer to lock down invisible fibers, then cleans and removes plastic sheeting covering protected surfaces inside the enclosure.


• Completeness of clean-up – After the contractor has cleaned the area inside the negative pressure enclosure (still operating) as thoroughly as possible, but with critical barriers and decontamination facilities still in place and being used, the project monitor inspects the area for evidence of visible debris. All visible debris must be cleaned up before final air samples are taken for clearance.


The number of clearance air samples taken depends on the size of the negative pressure enclosure and analysis is usually by Phase Contrast Microscopy but Transmission Electron Microscopy is also used. Based on the visual inspections, clearance air sample results and waste disposal records, the owner’s representative releases the area for further construction or for re-occupancy. Variations on the above approach are addressed in E1368 for abatement with glove bags and in crawl spaces under buildings, and for Operations and Maintenance work.

ASBESTOS CEMENT


ASTM E2394 Standard Practice for Maintenance, Renovation and Repair of Installed Asbestos Cement Products 
 addresses the most widely-used asbestos product worldwide. It covers small-scale operations that can be performed with hand tools and readily-available materials, but the concepts of wet methods and careful handling are equally applicable to large-scale removal. 


Despite claims that asbestos-cement products cannot release fibers because they are firmly bound in the matrix, there is ample proof of environmental and physical deterioration with roofing being the most vivid example. Asbestos-cement pipes have been made with amosite and crocidolite as well as with chrysotile, and when these pipes are dug up and crushed these fibers are released. The primary exposure hazard, however, comes from working on installed asbestos-cement products in the course of maintaining, renovating and demolishing the buildings and facilities in which they are currently installed.


The standard describes the operations that can release asbestos fibers, including drilling, cutting, breaking, sanding, etc. Dust and fiber release from these operations can be controlled by keeping the material wet, and a thickened substance such as shaving cream traps debris when low-speed power tools are used. Tests have shown that airborne fibers levels can be kept below levels above which regulations respiratory protection, although such precautions may still be advisable. 


High-speed power saws are expressly prohibited, and the standard also discourages the recycling and re-use of removed asbestos-cement materials. The standard is intended to be used by government agencies, labor unions, NGOs and others in developing programs for controlling exposure to asbestos fibers when working with asbestos-cement products.

OTHER ASTM ASBESTOS STANDARDS


ASTM D5755 
 describes a method of collecting dust from a surface in a sampling cassette for analysis by Transmission Electron Microscopy (TEM) to determine the presence of asbestos fibers. ASTM D6480 
 describes a wipe sampling method for the same purpose that also uses TEM analysis. Both of these methods express the result as the number of asbestos structures per area of surface sampled (str/cm²). These methods are useful for evaluating the source of an asbestos fiber release or the cleanliness of a surface following a fiber release episode. They are not intended for clearance of a removal project. ASTM D7390 
 provides a method of statistically comparing the results of dust samples taken in a "study area" that is suspected of being contaminated to a "background area" not exposed to contamination.


An ASTM standard is under development for sampling and analysis of asbestos in soils due to contamination from building materials, mine and manufacturing wastes, and what has become known as “naturally-occurring asbestos.” In this method, the sample is divided into coarse ( >2 mm), medium ( >100 μm to <2 mm), and fine (<100 μm) fractions. These are weighed and the medium and coarse fractions are analyzed by Polarized Light Microscopy (PLM) with visual estimation of weight percent. The fine fraction is analyzed by both PLM with point counting and by TEM,  with results also expressed as weight percent. This method will be used to evaluate the need for remediation of contaminated sites and the effectiveness of clean-up activities.
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� Mr. Oberta is Chairman of the Task Group on Asbestos Management for ASTM International. He may be contacted through his website or andyobe@aol.com. 


� ASTM International, 100 Barr Harbor Drive, West Conshohocken, PA 19428. www.astm.org. 


� The Manual on Asbestos Control (Manual 23) and the ASTM standards may be previewed and ordered on www.astm.org by entering their numbers in the search box.


� � SEQ CHAPTER \h \r 1�Good Practice Note: Asbestos: Occupational and Community Health Issues, World Bank Group, May 2009.


�  Environmental, Health, and Safety Guidelines -- GENERAL EHS GUIDELINES: INTRODUCTION: General Approach to the Management of EHS Issues at the Facility or Project Level.  International Finance Corporation, April 30, 2007


� ASTM E2394 is also cited in the World Bank and International Finance Corporation publications referenced previously.


� D5755 Standard Test Method for Microvacuum Sampling and Indirect Analysis of Dust by Transmission Electron Microscopy for Asbestos Structure Number Surface Loading.


� D6480 Standard Test Method for Wipe Sampling of Surfaces, Indirect Preparation, and Analysis for Asbestos Structure Number Concentration by Transmission Electron Microscopy.


� D7390 Standard Guide for Evaluating Asbestos in Dust on Surfaces by Comparison Between Two Environments.
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