THE RISKS AND REGULATION OF VINYL ASBESTOS FLOOR TILE

A CASE STUDY OF OVER-REGULATION

by

Kimberly Dalton Ferris

Director of Environmental Health and Safety

State University of New York at Geneseo

Introduction

Asbestos is a naturally occurring silicate mineral that is listed as a positive human carcinogen by the International Agency for Research on Cancer (IARC). Asbestos-containing building materials (ACBM) manufactured in the period between World War II and the 1970’s comprise the greatest number of asbestos-containing products. These include vinyl asbestos floor tile (VAT). The fire, chemical, and heat resistance of asbestos, its flexibility, sound-absorbing properties, and good tensile strength made it an attractive material for inclusion in building materials.

Exposure to asbestos in an airborne state is associated with an increased risk of lung cancer, mesothelioma (a rare cancer of the pleural or peritoneal cavity linings), and asbestosis . Asbestosis is the forming of scar tissue in the lungs around asbestos particles, resulting in shortness of breath, reduced ability to exercise, and chest pain. Other cancers that have been associated with exposure to asbestos include cancer of the larynx and gastrointestinal system.

It is estimated that over 50% of the buildings in New York State are constructed with asbestos-containing building materials (Barer and Lundy, 1989). As these buildings age, these ACBMs often deteriorate or are subject to disturbance during renovation or reconstruction. If these materials are friable (capable of releasing asbestos fibers when crushed or pulverized), these disturbances may result in the release of asbestos fibers. VAT is estimated to be present in 42% of all buildings in the United States (OSHA, 1994e) VAT is not considered a friable material unless damaged (OSHA, 1994d).

Numerous regulations have been promulgated and continue to be promulgated governing work practices and procedures that must be adhered to while disturbing ACBM. This paper investigates these regulations, their resulting costs, and their relationship to asbestos exposure and asbestos-related disease as created by the removal of VAT.

Regulatory Summary

Although health hazards associated with asbestos were known since the time of Ancient Greece, asbestos did not become a regulated material in the United States until 1971, when the Occupational Health and Safety Administration (OSHA) established initial exposure standards of 12 fibers/cubic centimeter (f/cc) as an 8-hour time-weighted average (TWA). Since that time, the number of regulations and regulatory agencies governing asbestos and asbestos controls has expanded logarithmically. 

OSHA has continued to promulgate and revise regulations governing occupational exposures to asbestos. In August of 1994, new asbestos regulations lowered the Permissible Exposure Limit (PEL) to 0.1 f/cc as an 8-hour TWA.

Asbestos is also regulated on the federal level by the Environmental Protection Agency (EPA) through various regulations promulgated in response to several environmental acts, including:

Toxic Substances Control Act (TSCA)

Regulations “phasing out” the manufacture or importation of asbestos-containing materials for which economically competitive alternatives have been identified. (Previously promulgated regulations with similar requirements for all asbestos-containing products, regardless of the availability of alternatives, were overturned by the US Supreme Court (OSHA, 1993).)

Asbestos Hazard Emergency Response Act (AHERA) and Asbestos School Hazard Abatement Reauthorization Act (ASHARA)

These sections of TSCA regulate the identification and management of asbestos-containing materials in public and private primary and secondary schools (K - 12). AHERA requires that all schools be inspected to determine the presence, quantity and condition of asbestos-containing materials. AHERA and ASHARA require that all asbestos workers in schools, including maintenance workers, be trained, licensed, and certified per stated requirements.

Clean Air Act/National Emission Standards for Hazardous Air Pollutants (NESHAP)


Regulates activities that may release friable asbestos into the ambient air, specifically asbestos waste disposal and demolition of asbestos-containing building materials (includes a di minimus level).

Clean Water Act

Sets standards for asbestos levels in effluents to navigable waters.

In 1983, a Federal Asbestos Task Force was established to coordinate federal regulatory actions with regard to asbestos.

New York State has established additional requirements for controlling asbestos exposure under authority granted by Chapter 520 of the Laws of 1989, Article 30 of the Labor Law, and Section 436 of the Education Law. The most extensive of these regulations, Industrial Code Rule 56 (12 NYCRR Part 56), sets forth training and work practice requirements for all asbestos abatement activities in New York State. It does not provide a de minimis exemption for project size, nor does it differentiate between friable and non-friable ACBMs. Although these requirements are designed to protect the public during asbestos abatement activities, the regulations are implemented and enforced by the New York State Department of Labor (NYSDOL) (Colavita, 1995). These regulations require more stringent controls for abatements conducted in public sector buildings than for those conducted on the premises of private industry. The NYSDOL has two sections involved in the regulation of asbestos. These include:

The Asbestos Control Bureau—enforces Code Rule 56.

Public Employees Safety and Health Bureau (PESH)—enforces federal OSHA regulations for public employees (preempted by federal OSHA for private industry employees)

Other state agencies involved in asbestos regulation or regulatory enforcement include:

New York State Department of Health (NYSDOH)—certifies asbestos analytical laboratories and approves curriculum for asbestos abatement worker training courses.

New York State Education Department (NYSED)—administers AHERA in New York State

New York State Department of Environmental Conservation (NYSDEC)—regulates asbestos waste transportation and enforces federal EPA asbestos waste disposal regulations.

The New York State Asbestos Advisory Board (AAB) summarizes the activities of these agencies in an annual report to the Governor. The AAB has also provided past Governors with recommendations for direction of future asbestos regulations. 

Risk Assessment

Exposure to airborne asbestos fibers positively correlates to an increased risk of some cancers. Although asbestos may be the most studied carcinogen, much disagreement exists on the level of increased risk associated with exposures. This may be attributed to a number of factors concerning the relationship of asbestos exposure to asbestos-related diseases.

1.
Asbestos-related illnesses have long latency periods. The latency period for asbestosis is 15 - 30 years, lung cancer 20 - 30 years, and mesothelioma 30 - 40 years (Keyes, 1991).

2.
Cigarette smoking acts synergistically with friable asbestos fiber exposure to multiply the risk of developing lung cancer by approximately 50 times (OSHA, 1986a; Hammond, Selikoff and Seidman, 1979). While noting that they are unable to “dichotomize causation [for lung cancer] because of the synergistic effect between cigarette smoke and asbestos”, OSHA calculates 79.4% of lung cancer deaths among asbestos-exposed workers who smoked and 77.2% among nonsmoking asbestos workers are attributable to asbestos exposure alone (OSHA, 1986b; OSHA, 1983).

3.
Evidence exists for a differential risk by fiber size and aspect ratio. The human respiratory system employs numerous defense mechanisms. The shorter length fibers (< 5 m) appear to be more easily removed from the lung tissue. Longer fibers are associated with higher levels of lung cancer and fibrosis (Davis, 1986).

The risk assessments upon which OSHA based estimates of cancer mortalities were completed by OSHA in 1986. In the preamble to the 1994 revisions to the OSHA asbestos regulations, OSHA refers to these assessments as sufficient and states that completing a more current risk analysis is unnecessary (OSHA, 1994c). Each of the risk assessments is based on data from studies involving directly observed human population illnesses from past exposures. Because permissible (or unregulated) exposure levels to asbestos at the time these studied populations were exposed were higher than permitted currently, linear extrapolations were modeled to estimate dose-response relationships at low exposure levels (OSHA, 1986c). Ms. Carol Jones, a risk assessor at the OSHA Washington, D. C. office, noted that none of these studies included populations exposed to extremely low levels of asbestos fibers, such as would typically be released during VAT abatement activities (Jones, 1995).

Cancer Mortalities

Table 1 (OSHA, 1986d) summarizes OSHA estimates of cancer mortalities based on their risk assessment models. Figures 1 - 3 present this information graphically. OSHA chose to present this data at asbestos exposure levels at the 1994 PEL and higher. No cancer mortality data was presented for exposure levels below the 1994 PEL of 0.1 f/cc (such as those encountered during removal of VAT). OSHA received many comments in response to these estimates. However, the intent of this paper is not to criticize the OSHA models or the data used in their risk assessments. In a regulatory sense, their risk assessment must be accepted as valid. It was conducted, reviewed and revised as required by Administrative Procedures Act (5 USC §551, et seq.). While a number of court challenges have been brought in response to the 1994 OSHA revisions, the courts have not heard arguments on the validity of the risk assessments conducted in 1986. Based on the numerous comments and testimony received on the assessment, it must be assumed that it is a valid, albeit “worst case” assessment, an assessment that estimates the risks due to asbestos exposure at low levels to some unknown degree.

OSHA has historically considered “a significant risk” to be defined as a working lifetime (45 years) risk of death in excess of 1 per 1000 workers (OSHA, 1994a). Reducing the asbestos PEL to 0.1 f/cc reduces this lifetime excess cancer risk to 3.4 per 1000 workers and a 20-year-exposure risk to 2.3 per 1,000 workers. OSHA explains that their basis for not lowering the PEL to a level such that risks are below 1 death per 1000 workers was due to the technical limits for measuring airborne levels of asbestos below the 0.1 f/cc threshold (OSHA, 1994b). Based on the OSHA risk assessment model, an airborne asbestos concentration of 0.03 f/cc would result in a lifetime risk of death of approximately 1 per 1000.

Risks Associated with VAT Removal

Air monitoring studies conducted during actual VAT removals at 40 locations across ten states were compiled by the Resilient Floor Covering Institute (RFCI). The results of these studies are presented in Table 2. Graphic presentations comparing these results to the 1994 PEL are included in Figure 4 (Fowler-Chatfield, 1989; ENVIRON Corporation, 1990a, 1990b, 1991). The results of these studies indicate that none of the removal activities created levels of airborne asbestos fibers in excess of the 1994 PEL (0.1 f/cc) or above the 0.03 f/cc level (approximately equal to a lifetime risk of death of 1 per 1000). Based on the OSHA model, these exposures would not exceed the 1 in 1000 deaths and therefore cannot be considered a “significant threat” according to the OSHA definition (although OSHA’s ability to regulate beyond that threshold must be acknowledged).

Regulations As They Apply to VAT Removal

Vinyl asbestos floor tile is considered a non-friable material, that is, the material cannot be pulverized, crumbled or reduced to powder by hand pressure when dry. It is therefore exempt from regulation under AHERA, ASHARA and NESHAP unless it has been or will be subject to sanding, drilling, sawing, abrading, or intentional burning (activities which may liberate asbestos fibers from the VAT matrix). While recognizing the lower health risk posed by what EPA considers “Category I, non-friable” VAT, the 1994 OSHA asbestos regulation revisions and the New York State regulations do not reduce the regulations governing VAT removal.

OSHA reviewed the RFCI information prior to issuing the 1994 standard. They commented specifically on the low levels of measured asbestos fibers produced when the RFCI work practices were followed. David Kirby, from Oak Ridge National Laboratory, further testified that airborne concentrations following the RFCI work practices produced measured airborne asbestos levels of 0.0075 f/cc (average; range 0.001 to 0.029) (OSHA, 1994f). However, in the final 1994 revisions, OSHA requires employers to erect critical barriers and employ negative air ventilation “unless [a] pre-evaluation show that similar floor removals (in the same building or of the same materials and mastics) were successfully completed by work crews with adequate training and experience in working under those conditions.” (OSHA, 1994c)


New York State Requirements for VAT Removal

Work practices required by New York State Code Rule 56 resemble those included in the 1994 OSHA regulations, but in most respects are more stringent. Code Rule 56 does not differentiate between friable and non-friable asbestos-containing materials. Work practice requirements include isolating the entire room or work area in 2 - 4 layers of flame-retardant plastic, using negative air pumps equipped with HEPA filters to ventilate the area, and collecting numerous air samples to measure airborne asbestos concentrations prior to, during, and after removals. Following completion of VAT removal and prior to eliminating the plastic “containment,” post-removal air monitoring results must demonstrate airborne fiber levels of less than 0.01 f/cc (1/10th the 1994 PEL). All work must be completed by trained, certified asbestos abatement workers and contractors and all projects must be registered with the agency. The “pre-evaluation elimination” process included in the 1994 OSHA revisions is not included in Code Rule 56. A majority of other states (35) do not subject VAT removals to requirements such as those found in Code Rule 56. These states recognize the non-friable nature of VAT and do not regulate its removal or have developed a separate set of less stringent requirements for its removal  (Committee on Business and Professional Regulation, Florida, 1995).

Code Rule 56 does, however, contain an “in-plant” exemption. This exemption permits abatement of VAT and other non-friable asbestos-containing materials on the premises of private industry without the construction of the containment or installation of negative air ventilation. This exemption is specifically reserved for private enterprise. It applies only to “any work within the premises of an employer other than the state, any political subdivision of the state, a public authority or other government agency or instrumentality thereof...” (Code Rule 56, subpart 56-3)

According to Vince Herman, at that time Assistant Program Manager NYSDOL Asbestos Control Bureau, lobbyists from industry were successful in securing the in-plant exemption as a revision to Chapter 520 of the Laws of 1989. However, heavy opposition was received from the public employee unions. As an “11th hour compromise,” the in-plant exemption was included, but only for private employers. Mr. Herman indicated limiting the in-plant exemption to private employers has no basis in health-based studies or risk assessments or evaluations (Herman, 1995). 

Maria Colavito, then Director of NYSDOL Division of Safety and Health, agrees with Mr. Herman. She indicates that past administrations have tried to extend the in-plant exemption to public buildings, but were unsuccessful due to public employee union pressures. She and Ms. Maureen Cox, then Director of PESH, agree extending this exemption would not pose a health hazard as measured levels of asbestos fibers during VAT removal do not exceed applicable health-based threshold levels. They further agree that the exemption being extended only to private employers is not health based, but was made in response to union pressures (Colavita and Cox, 1995).

The Asbestos Advisory Board (AAB), in its recommendations to the Governor, do not agree. They feel the in-plant exemption should be eliminated. Other more stringent requirements are also recommended by the Board:

Eliminating, or at least restricting closely, the so-called “in-plant” exemption is an important aspect of good enforcement. The Board cautions strongly against extension of the in-plant exemption to cover floor tiles, ceiling tiles, or other asbestos-containing building materials. All of these materials will immediately liberate asbestos fibers to the air when they are disturbed. (AAB, 1994)

The AAB cites no health-based studies or other sources of information when making this recommendation.

The NYSDOH actually has more stringent requirements for analytical testing for VAT than for other ACBMs. The Non-Organically Bound (NOB) procedure requires baking at 480° C for up to 12 hours and acidifying the remaining residue with Hydrochloric Acid (NYSDOH, 1993). All remaining material must be considered asbestos. While these procedures may be required to determine a “worst-case” possibility for the determination of the asbestos content of the VAT, the results of this procedure do not realistically represent the ability of the VAT to release asbestos fibers into the air.

Economic Impact

Requiring full containment, negative air pressure installations, and constant air monitoring for VAT removal is a very expensive proposition. Broward County Florida Schools reviewed costs for removal following work practices similar to those of Code Rule 56 versus those of other available options. Total removal costs exceeded $118,000 ($5.10 per square foot) (Committee on Business and Professional Regulation, Florida, 1995). In New York State an estimated per square foot cost of $6.00 - $10.00 is provided for VAT removal. This would be compared with $0.50 - $1.00 /sq. ft. for following work practices identified by RCFI (LeDeau, 1995).

The costs to taxpayers for maintenance of the regulatory bodies governing asbestos removal are not estimated here. This paper is intended to review the excess costs associated with removal of VAT in public buildings compared to the cost for work practices allowed under the in-plant exemption reserved for private entities. Separating the costs of VAT governance from that of pipe insulation or other ACBM cannot be estimated. However, it is possible to investigate the cost of VAT removal in one state agency, where the costs must also be borne by the state taxpayers. 

The majority of the State University of New York (SUNY) was constructed during the 1960’s and 1970’s. It was during this time period that the use of VAT and other ACBMs reached its peak. On the conservative side, it is estimated 50% of the floor coverings installed in SUNY buildings is VAT. Based on a gross square footage of 72.2 million square feet (total all SUNY buildings), an estimate of 36.1 million square feet of VAT is approaching the end of its 30-year life expectancy and will require removal in the foreseeable future. At an average cost of $6.50 per square foot this would total $234.7 million dollars in removal cost. Using RCFI removal methods this cost (approximately $1/square foot) would be approximately $36.1 million. The difference is a substantial $198.6 million dollars. Based on a state population of 18 million, this approaches an additional tax expenditure of $11.03 for every New York State resident, for just one agency. A complete cost estimate must also include the added cost of removals from the buildings occupied by the numerous other state agencies.

Although somewhat morbid and distasteful, by using the OSHA model it is possible to calculate the cost per excess cancer risk for employees. SUNY employs 5,575 persons in Operational Services (skilled craft) (SUNY Orientation Program, 1994). Should the in-plant exemption of Code Rule 56 be extended to public entities, members of this group would most be the most likely chosen to conduct removals (although large flooring projects are typically fully contracted to the private sector). Based on the additional costs of $198.6 million dollars, the cost of implementing the asbestos abatement requirements for VAT removal per Code Rule 56 requirements for public buildings totals $35,623 for each of these 5,575 employees. Based on an absolute worst-case estimate of one additional death per thousand employees (5.5 deaths), this calculates to an expenditure of New York State tax dollars of $35.6 million dollars per life saved. This estimate assumes that the employee at risk would be exposed to 0.03 f/cc of asbestos fibers 8 hours per day, 40 hours per week, for 45 years. While this scenario can be used as a worst case model, it must be viewed as a gross overestimation. Airborne levels of asbestos fibers during VAT removal, according to the RCFI study, average an order of magnitude below the 0.03 f/cc used in this calculation. In addition, Operational Services employees perform a variety of skilled tasks, and would not be involved with strictly VAT removal over the time frames used in this calculation.

Management of Loose VAT

Loose vinyl asbestos floor tiles pose a problem in various buildings in New York State, including those at SUNY Geneseo. Age and the winter salt have deteriorated the mastic until the tile no longer adheres to the underlying subflooring. While a private college could utilize the “in-plant exemption” and remove the tiles for disposal, removal of the loose, but fully intact, VAT in accordance with Code Rule 56 at a public college requires the construction of isolation barriers, filtered air, and collection of air samples. To further complicate the problem, NYS Uniform Fire Prevention and Building Code (Fire Code) does not allow building exits to be blocked (9NYCRR Part 1162.2). Salt-related deterioration of VAT mastic is typically associated with building entries (exits). Construction of an isolation barrier to facilitate VAT removal in accordance with Code Rule 56 in these areas, unless constructed during unoccupied periods, would then violate the Fire Code. For many campus buildings, unoccupied periods might not occur until summer, leaving loose VAT in building entryways for up to 6 months. Walking on the tiles may cause them to break and further deteriorate.

Variances

New York State Labor Law allows for the granting of “variances” (NY State Labor Law, Article 30). These are granted by the Department of Labor to allow “variations” from the work practices specified by Code Rule 56, if the proposed variation does not “violate the spirit of [the] rule and would secure the public safety” (NY State Department of Labor, 1992). Variances apply to only one building, cost $350 to file, require up to six months to finalize and typically expire on an annual basis.  For SUNY, annual renewals of variances to pick up loose floor tile from 50% of its 2,556 buildings (source:  State University Construction Fund webpage: www.sucf.sucy.edu) would cost taxpayers approximately $450,000 per year."

On May 19, 1997, SUNY Geneseo was granted a variance to allow procedures similar to those required under the in-plant exemption to be employed for the removal of loose VAT from its buildings (DOL File No. 970662, 1997). Air monitoring conducted in accordance with the conditions of the variance indicates the levels of airborne asbestos fibers remained at background levels during removal operations (SUNY Geneseo Asbestos Project Files).

Conclusion
The process of picking up a piece of VAT which has become completely unadhered to its substrate in a public building remains one of the most heavily regulated activities in New York State. This action is considered an asbestos abatement activity and is subject to the same regulatory requirements as scraping friable asbestos fire-proofing off structural steel or removing friable asbestos insulation from a hot water tank. The scraping of structural steel fire-proofing and/or the disturbance of tank insulation are activities which will release asbestos fibers. These and similar activities pose a well-recognized hazard to public health and are deserving of their level of regulatory oversight.  However, the “picking up” of an unadhered, intact piece of VAT and the “prying up” of a loosely adhered piece of floor tile are not activities that release asbestos fibers and do not warrant this same level of regulatory guidance. Release of asbestos fibers from the action of “picking up” unadhered tiles would not be expected because there is effectively no damage or disturbance to the asbestos-containing tile. Analytical evidence presented to OSHA and cited in the body of this paper indicates that manual removal methods that might be used under the in-plant exemption by private entities in New York State do not create a health hazard. 

In New York State taxpayers bear the sizeable costs for subjecting removal of nonfriable floor tile in public buildings to the same regulatory requirements as removal of other very friable asbestos containing materials. These costs can be up to $10.00 per square foot. A cost of less than $1.00 per square foot is all that is necessary to provide the same level of safety to the building workers and occupants.

The regulatory encumbrances to the timely removal of loose VAT may create more of a hazard than allowing the tile to be simply “picked up.” Once the tile is loose, small stones, pebbles or other items may become lodged under the tile. If the tile is removed immediately no hazard is created. However, if the tile must remain until a fully compliant asbestos response can be mounted, the small pebble can cause the tile to break should someone walk on it. Over a few weeks or months, this can deteriorate the tile. Deteriorated VAT is considered friable.

The current level of regulation for removal of VAT in public buildings is not proportionate to the level of hazard created by the activity.  These requirements should be equivalent to those imposed on the same activity in privately owned buildings. To do so would be sensible with respect to both health and safety and fiscal concerns. Implementing this suggestion would best be accomplished through a state-wide Applicable Variance or through an extension of the in-plant exemption.
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Table 1*

Estimated Asbestos-Related Cancer Mortality per 100,000

by Number of Years Exposed and Exposure Level**





Asbestos, f/cc
Lung
Mesothelioma
Other***
Total

1 Year Exposure





0.1
7.2
6.9
0.7
14.8

0.2
14.4
13.8
1.4
29.6

0.5
36.1
34.6
3.6
74.3

2
144
138
14.4
296.4

4
288
275
28.8
591.8

5
360
344
36
740

10
715
684
71.5
1470.5

20 Year Exposure





0.1
139
73
13.9
225.9

0.2
278
146
27.8
451.8

0.5
692
362
69.2
1123.2

2
2713
1408
271.3
4392.3

4
5278
2706
527.8
8511.8

5
6509
3317
650.9
10476.9

10
12177
6024
1217.7
13996.7

40 Year Exposure





0.1
231
82
23.1
336.1

0.2
460
164
46
670

0.5
1143
407
114.3
1664.3

2
4416
1554
441.6
6411.6

4
8441
2924
844.1
12209.1

5
10318
3547
1031.8
14896.8

10
18515
6141
1851.5
26507.5

*    OSHA 1986d

**  Assumes exposure begins at age 25. Risks are calculated using US male lung cancer rates for 1977.

***Estimated as 10% of lung cancer risk rather than calculated using dose-responsive information.







Table 2

Air Monitoring Results for VAT Removals with Industry Recommended Work Practices



Study, Media Removed
# of Samples Collected
Average 8-hour TWA (f/cc)

Fowler-Chatfield 1989, Resilient Floor Tile
37
0.022

ENVIRON 1990a, Asphaltic Cutback Adhesive
7
0.004

ENVIRON 1990b Resilient Sheet Vinyl Floor Covering
51
0.027

ENVIRON 1991, Resilient Floor Tile & Adhesive
27
0.016

Note: The mean TWA for the 122 samples is 0.022 f/cc.



From: ENVIRON, 1992







