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Notice 

 

This is not an official guidance document and should not be relied upon to determine 

applicable regulatory requirements.  This document was prepared to provide economic 

information for the rulemaking process, and to meet various administrative and legislative 

requirements.  Due to the nature of the information available to EPA, the document 

contains various assumptions that may not reflect the regulatory determinations that an 

individual firm would make were it to apply the rule's requirements to its specific 

circumstances.  Persons seeking information on regulatory requirements as they apply to 

specific facilities should consult 40 CFR part 751, the preamble for the regulatory action, 

and EPA guidance documents. 
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Executive Summary 

Introduction 

This report estimates and evaluates the costs, benefits, and impacts expected to result from the proposed 

rule to prohibit manufacture (including import), processing, distribution in commerce and commercial use 

of chrysotile asbestos, for certain types of products or articles containing chrysotile asbestos.1 The U.S. 

Environmental Protection Agency (EPA) is proposing the regulation under the authority granted by 

Section 6 of the Toxic Substances Control Act (TSCA). The proposed rule, “Asbestos Part 1: Chrysotile 

Asbestos; Regulation of Certain Conditions of Use under TSCA Section 6(a),” addresses conditions of 

use for which EPA determined that chrysotile asbestos presents an unreasonable risk of injury to health or 

the environment. These conditions of use are: processing and industrial use of chrysotile asbestos 

diaphragms in the chlor-alkali industry; processing and industrial use of chrysotile asbestos-containing 

sheet gaskets in chemical production; industrial use and disposal of chrysotile asbestos-containing brake 

blocks in the oil industry; commercial use and disposal of aftermarket automotive chrysotile asbestos-

containing brakes/linings; commercial use and disposal of other chrysotile asbestos-containing vehicle 

friction products; commercial use and disposal of other asbestos-containing gaskets; consumer use and 

disposal of aftermarket automotive chrysotile asbestos-containing brakes/linings; and consumer use and 

disposal of other asbestos-containing gaskets.  

Background 

Asbestos usage in the U.S. has been in decline for decades. Asbestos was previously reported to have 

been a constituent in at least 3,000 manufactured products, but asbestos or products containing asbestos 

are only known to be sold in the U.S. for a handful of applications. Consumption of bulk asbestos, also 

referred to as raw asbestos, has declined drastically. According to the U.S. Geological Survey, annual 

domestic consumption of bulk asbestos over the last decade was less than 0.1% of peak consumption in 

the early 1970s (see Figure ES-1). Although bulk asbestos imports have declined dramatically, bulk 

asbestos is still used by the chlor-alkali industry, and imported amounts tend to range between 100 and 

800 metric tons during a given year. 

 
1 EPA determined that chrysotile asbestos is the only type of asbestos where import, processing, and distribution in commerce for 

use is known, intended, or reasonably foreseen in the U.S. For the sake of simplicity, this document uses the term “asbestos” to 

refer to known, intended, or reasonably foreseen uses of chrysotile asbestos. 
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Figure ES-1: U.S. Asbestos Consumption from 1900 to 2018 

 
Source: USGS (2021a) 

 

In addition to the bulk chrysotile asbestos imported by the chlor-alkali industry, EPA is also aware of 

imported asbestos-containing products; however, the import volumes of those products are not fully 

known. The ongoing uses of imported asbestos-containing products that EPA has identified as being 

intended, known or reasonably foreseen are sheet gaskets used in chemical production, brake blocks in 

the oil industry, aftermarket automotive brakes/linings, other vehicle friction products, and other gaskets. 

Regulatory Options Analyzed 

Table ES-1 summarizes the regulatory options considered for each use category as part of the proposed 

rule. 
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Table ES-1: Regulatory Options Analyzed 

Regulatory Option Regulatory Requirements 

Chrysotile Asbestos Diaphragms in the Chlor-alkali Industry; Chrysotile Asbestos-Containing Sheet 
Gaskets used in Chemical Production 

Proposed Option: Prohibition 

within 2 Years 

Prohibit the manufacture (including import), processing, commercial use, and 

distribution of chrysotile asbestos for this use within 2 years 

Reference existing commercial disposal requirements and have associated 

recordkeeping requirements 

Alternative Option: ECEL and 

Prohibition within 5 Years 

Prohibit the manufacture (including import), processing, commercial use, and 

distribution of chrysotile asbestos for this use within 5 years 

Prior to prohibition taking effect, require compliance with the Existing 

Chemical Exposure Limit (ECEL) of 0.005 fibers per cubic centimeter (f/cc) 

Prior to prohibition taking effect, require downstream notification via safety 

data sheet 

Prior to prohibition taking effect, require signage and labeling requirements 

Reference existing commercial disposal requirements and have associated 

recordkeeping requirements 

Chrysotile Asbestos-Containing Brake Blocks; Aftermarket Automotive Chrysotile Asbestos-
Containing Brakes/Linings; Other Chrysotile Asbestos-Containing Vehicle Friction Products; Other 

Chrysotile Asbestos-Containing Gaskets 

Proposed Option: Prohibition 

within 180 Days 

Prohibit manufacturing (including import), processing, commercial use, and 

distribution within 180 days 

Restrict commercial disposal and have associated recordkeeping requirements 

Alternative Option: Prohibition 

within 2 Years 

Prohibit manufacturing (including import), processing, commercial use, and 

distribution within 2 years  

Restrict commercial disposal and have associated recordkeeping requirements 

Estimated Number of Affected Entities and Individuals 

This analysis estimates costs and benefits for the six use categories presented in Table ES-1. The number 

of affected entities and individuals for each category is described further in the sections below and 

summarized in Table ES-2. 
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Table ES-2: Summary of Estimated Affected Firms and Individuals  

Use Categories 
Affected 

Firms 

Average 
Revenues 
Per Firm 

Affected 
Facilities 

Affected 
Workers 

Affected ONUs 1 
Affected 

Consumers 

Chlor-alkali 3 $9.7 billion 100 100 - 

Sheet gasket (for 

chemical production) 

manufacturers 

2 

$25 

million 4 4 8 - 

Sheet gasket (for 

chemical production) end 

users 

4 

$4.2 

billion 5 22 150 - 

Oilfield brake blocks – 

importers 
1 

$1.3 

million 
1 

1 

1 

Oilfield brake blocks - 

end users2 
Not estimated   

Aftermarket automotive 

brakes 
12 

$6.1 

million 
12 15 15 400 

Other gaskets2 Not estimated 1 1 - 

Other vehicle friction 

products2 
Not estimated 1 1 - 

1 EPA evaluated exposures separately for workers and occupational non-users (ONUs). A primary difference between workers and ONUs is that 

workers may handle chemical substances and have direct contact with chemicals, while ONUs are working in the general vicinity but do not handle 

the chemical substance. Examples of ONUs include supervisors/managers, and maintenance and janitorial workers who might access the work area, 
and other individuals who are in the work areas but do not perform tasks directly with chrysotile asbestos or chrysotile asbestos containing products. 
2 Because it is unclear if this use is still ongoing, for illustrative purposes it is assumed that one worker and one ONU are potentially exposed. 
However, this analysis does not include estimates for oilfield brake blocks, other gaskets, and other vehicle friction products in overall costs and 

benefits of the regulatory options or the small entity impact analysis. 

 

Chlor-alkali 

Chrysotile asbestos is used in the chlor-alkali industry for the fabrication of semi-permeable diaphragms, 

which are used in the production of chlorine and sodium hydroxide (caustic soda). EPA identified three 

companies owning a total of 9 chlor-alkali facilities in the United States that use asbestos-containing 

diaphragms. EPA further estimates that a total of 100 workers and 100 occupational non-users (ONUs) 

are exposed to asbestos in the chlor-alkali industry. 

 

Alternatives to asbestos-diaphragm cells include membrane cells and non-asbestos diaphragm cells. 

Figure ES-2 shows the prevalence of different technology types in the U.S. over time. (Asbestos 

diaphragm cells account for about 33% of total capacity, so non-asbestos diaphragm cells account for the 

remainder of the diaphragm cell capacity.) As shown in the figure, the chlor-alkali industry has trended 

away from diaphragm and mercury cells to membrane cells over the last several decades. This is likely 

due to several advantages of membrane cells, including production of a purer caustic soda grade, 

increased energy efficiency, and avoiding the use of mercury and asbestos.  

 

 



 

Executive Summary ▌pg. ES-5 

Figure ES-2: U.S. Chlorine Production Methods by Percent of Total Installed Capacity 

 
Source: The Chlorine Institute 2020 

 

Asbestos diaphragms contain a minimum of 75% asbestos. Asbestos diaphragms also contain fibrous 

polytetrafluoroethylene (PTFE), a member of a group of chemical compounds referred to as per- and 

polyfluoroalkyl substances (PFAS). Non-asbestos diaphragms are fabricated primarily from PTFE fibers. 

Membranes are also composed of PFAS compounds; they are typically constructed from two layers of 

perfluoro-sulfonic acid and perfluorocarboxylic acid films, reinforced PTFE fibers. It is unclear how 

converting from asbestos diaphragms to one of the alternative technologies affects total production or 

releases of PFAS compounds. Although they contain a higher concentration of PFAS compounds, non-

asbestos diaphragms and membranes have a lifespan of 3 to 5 or more years, compared to 200 to 500 days 

for asbestos diaphragms.  

 

In the baseline, half of chlor-alkali workers are assumed to use personal protective equipment (PPE) 

respirators with an assigned protection factor (APF of 10) and the other half are assumed to use PPE 

respirators with an APF of 25. Chlor-alkali ONUs are assumed to wear no PPE. 

 

Sheet gaskets manufacturing for chemical production  

Gaskets are commonly used in industry to form leakproof seals between fixed components. While many 

asbestos-free gaskets are commercially available and widely used, chrysotile asbestos-containing gaskets 

are used primarily in industrial applications with extreme operating conditions, such as high temperatures, 

high pressures, and the presence of chlorine or other corrosive substances. Such extreme production 

conditions are found in many chemical manufacturing and processing operations, including: the 

manufacture of titanium dioxide and chlorinated hydrocarbons; polymerization reactions involving 

chlorinated monomers; and steam cracking at petrochemical facilities. 

 

One company in the United States is known to fabricate gaskets from asbestos-containing rubberized 

sheeting at two facilities. Given the possibility that there is another domestic sheet gasket stamper, this 

analysis assumes that there are two companies fabricating asbestos-containing gaskets at two facilities 
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each. EPA estimates that one worker and two ONUs are exposed per establishment. Over four 

establishments, this results in an estimated four workers and eight ONUs. 

Sheet gaskets use for chemical production  

At least five establishments are known to use chrysotile asbestos-containing gaskets for chemical 

production. Across five establishments, this results in an estimated 22 workers and 150 ONUs exposed to 

asbestos-containing sheet gaskets.  

Oilfield brake blocks 

Brake blocks are used in oilfield operations in drawworks hoisting machines as a component of the 

braking system. Chrysotile asbestos-containing brake blocks are most often used on large drilling 

drawworks.  

EPA identified one U.S. company that imports and distributes non-metallic, asbestos-woven brake blocks 

used in the drawworks of drilling rigs. It is unclear if any other companies fabricate or import asbestos-

containing brake blocks, or how widespread the continued use of asbestos brake blocks is in oilfield 

equipment. However, industry sources have indicated that the use of asbestos-containing brake blocks has 

declined over time because the type of drilling rigs that use them have been replaced by equipment that 

does not require the use of brake blocks containing asbestos, or that do not use brake blocks at all. 

Because it is unclear how widespread the continued use of asbestos brake blocks is in oilfield equipment, 

it is assumed that one worker and one ONU are potentially exposed. 

Aftermarket automotive brakes  

The two primary types of automobile brakes are drum brakes and disc brakes, and chrysotile asbestos has 

been found both in linings for drum brake assemblies and pads for disc brake assemblies. The use of 

chrysotile asbestos in automotive parts has decreased dramatically in the last 30-40 years. EPA is not 

aware of any automobile manufacturers that currently use asbestos products in brake assemblies for U.S. 

vehicles. However, the potential remains for some older vehicles to have chrysotile asbestos-containing 

parts and for foreign-made aftermarket parts that contain asbestos to be imported and installed in cars 

when replacing brakes. 

EPA estimates that 1,800 automobiles per year receive replacement brakes containing asbestos. Of these, 

EPA estimates that 78 percent of replacements are performed at commercial establishments and 22 

percent are DIY brake replacements. Therefore, 400 DIY brake replacements are estimated to be 

completed each year. Assuming each brake replacement is performed by one individual, this results in an 

estimated 400 consumers exposed to asbestos brakes annually. EPA estimates that the commercial 

replacement are performed by approximately 12 establishments and that 15 workers and 15 ONUs are 

exposed to asbestos during these brake repair jobs.2  

Other vehicle friction products  

This category represents vehicle friction products containing chrysotile asbestos other than aftermarket 

automotive brakes. While the use of other vehicle friction products containing asbestos cannot be ruled 

out, EPA does not have the information to estimate the specific categories of products or the number of 

units that might be imported, or how many firms may potentially be affected. EPA is not aware if any 

firms that would be affected for this use category, since the one firm that previously indicated to EPA that 

it used products in this use category subsequently stated that it does not do so. Because it is unclear if this 

 
2 The derivation of these estimates is explained in Section 3.4.4(A) and Section 6.2.2(A). The calculations involve the size of the 

aftermarket auto brake market, the estimated market share of asbestos brakes, the average price for brakes, the number of 

workers per firm at repair shops, and the number of brake replacements per worker. 
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use is still ongoing, for illustrative purposes it is assumed that one worker and one ONU are potentially 

exposed. However, because of the uncertainty, this analysis does not include estimates for other vehicle 

friction products in overall costs and benefits of the regulatory options or the small entity impact analysis.  

Other gaskets  

This category represents gaskets other than those used in chemical production. EPA’s conclusion in the 

risk evaluation that this use category was intended, known, or reasonably foreseen was informed by the 

initial statement to EPA by a firm that indicated it imported chrysotile asbestos-containing gaskets for use 

in the exhaust system of a specific type of utility terrain vehicle (UTV) manufactured and available for 

purchase in the United States. However, this company has subsequently stated to EPA that it does not use 

asbestos-containing gaskets. EPA has not identified any other firms involved with the use of other gaskets 

containing asbestos, so it is possible that this use is not ongoing. While the use of other gaskets containing 

asbestos cannot be ruled out, EPA does not have the information to estimate the specific categories of 

products or number of units that might be imported, or how many firms may potentially be affected. 

Because it is unclear if this use is still ongoing, for illustrative purposes it is assumed that one worker and 

one ONU are potentially exposed. However, because of the uncertainty, this analysis does not include 

estimates for other gaskets in overall costs and benefits of the regulatory options or the small entity 

impact analysis. 

Estimated Incremental Costs 

The following regulatory requirements are considered in the cost analysis: 

• Prohibition 

• Existing Chemical Exposure Limit (ECEL) 

• Downstream notification 

• Disposal  

• Recordkeeping 

 Note that not all regulatory requirements are required for all use categories and for all regulatory options 

(see Table ES-1). In addition, costs of the regulatory requirements could not be quantified for all use 

categories. 

Prohibition costs for the chlor-alkali industry are the main driver of overall quantified costs of the 

regulatory options. A prohibition of asbestos diaphragms in the chlor-alkali industry would require 

facilities to transition to alternative technology, such as membrane cells or non-asbestos diaphragm cells.3 

EPA expects the industry to make this transition over the coming decades in the baseline, but the 

prohibition would greatly accelerate the transition. Due to the advantages of membrane cells and 

industry’s current trend towards membrane cell technology, this analysis makes the simplifying 

assumption that all asbestos diaphragm plants will convert to membrane cells.4 The analysis estimates the 

incremental plant conversion costs, annual gains in caustic soda value, and energy savings for the industry 

 
3 Transition to alternative technology has implications for operation and maintenance costs. For example, disposal of asbestos 

diaphragms also incurs costs, since asbestos disposal is regulated. Because the existing diaphragms are a mixture of asbestos and 

PFAS, chlor-alkali manufacturers may face PFAS disposal and liability costs but at a lower level than PFAS diaphragms. But the 

magnitude of each effect remains unknown. 

 

4 The historical trend has been for the chlor-alkali industry to add new diaphragm cell capacity to replace units using other 

production processes that have been retired. For example, mercury cell and diaphragm cell capacity has decreased significantly 

over the past two decades but the industry has added enough new membrane cell capacity such that total capacity has stayed 

relatively constant. Given this historical trend, EPA believes it is reasonable to assume that chlor-alkali producers will add new 

membrane cell capacity in response to this rule. 
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to convert from asbestos diaphragms to membrane cells at accelerated rate compared to the baseline. The 

estimated revenue gain from membrane-grade caustic soda output is highly uncertain. Therefore, EPA 

estimates two cost scenarios, one in which estimated caustic soda revenue gains are included and one in 

which they are not. Under the alternative regulatory option, costs to comply with an ECEL and 

downstream notification requirements are also considered. ECEL costs include costs for initial and 

periodic exposure monitoring, personal protective equipment (PPE), notification and recordkeeping costs, 

and signage costs. EPA does not expect any downstream users of chrysotile asbestos in the chlor-alkali 

industry and therefore does not estimate downstream notification costs for chlor-alkali firms. EPA also 

assumes that chlor-alkali firms perform compliant disposal and recordkeeping activities in the baseline 

and therefore does not estimate incremental costs for these activities. 

Prohibition costs for the aftermarket automotive brake repair industry consists of the incremental cost of a 

non-asbestos brake pad. While compliant disposal activities are expected to be performed by the industry 

in the baseline, the analysis assumes that the industry does not keep records related to disposal activities 

in the baseline and therefore includes incremental disposal recordkeeping costs. 

For the sheet gasket for chemical production, oilfield brake blocks, other vehicle friction products, and 

other gasket use categories, this analysis could not fully quantify the costs of the regulatory options. Thus, 

total cost estimates presented in this analysis are likely a lower bound estimate, and cost savings are likely 

an upper bound estimate.  

Table ES-3 presents the estimated total annualized costs and savings of the proposed and alternative 

regulatory options. As shown in the table, total annualized cost savings of the proposed option assuming 

there are gains from chlor-alkali caustic soda revenues are estimated to be at most approximately $35 

million and $0.03 million using a 3 and 7 percent discount rate, respectively. However, this assumes that 

the existing price differential will remain for the duration of the analysis which may not occur. EPA 

acknowledges that the price differential may decrease in the future. Therefore, the Agency presents a 

bounding analysis for this portion of the analysis by presenting both full price and zero price differential 

analyses. Under the proposed option assuming no revenue gains from caustic soda, total annualized costs 

are estimated to be at least $49 million and $87 million using a 3 and 7 percent discount rate, respectively.  

Total annualized cost savings of the alternative option assuming there are gains from caustic soda revenue 

are estimated to be at most approximately $26 million using a 3 percent discount rate with annualized 

costs of at least $4 million using a 7 percent discount rate. Under the alternative option assuming no 

revenue gains from caustic soda, total annualized costs are estimated to be at least $48 million and $78 

million using a 3 and 7 percent discount rate, respectively.  
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Table ES-3: Total Annualized Costs of Regulatory Options (2020$, $million)  

Use Categories 

Total Annualized Cost 

Proposed Option Alternative Option 

3 Percent 
Discount Rate 

7 Percent 
Discount Rate 

3 Percent 
Discount Rate 

7 Percent 
Discount Rate 

Caustic Soda Revenue Gain Scenario 

Chlor-Alkali -$35 -$0.04 -$26 $4 

Sheet Gaskets for Chemical 

Production1 >$0.0001 >$0.0001 >$0.2 >$0.3 

Oilfield Brake Blocks Not estimated 

Aftermarket Automotive 

Brakes $0.03  $0.02  $0.02  $0.02  

Other Vehicle Friction 

Products Not estimated 

Other Gaskets Not estimated 

Total2 <-$35 <-$0.03 <-$26 >$4 

Caustic Soda Revenue Neutral Scenario 

Chlor-Alkali $49 $87 $48 $78 

Sheet Gaskets for Chemical 

Production1 >$0.0001 >$0.0001 >$0.2 >$0.3 

Oilfield Brake Blocks Not estimated 

Aftermarket Automotive 

Brakes $0.03 $0.02 $0.02 $0.02 

Other Vehicle Friction 

Products Not estimated 

Other Gaskets Not estimated 

Total2 >$49 >$87 >$48 >$78 
1 Because costs of prohibition are not estimated for the sheet gasket industry (see Section 3.4.2 (A)), total annualized costs of the proposed 
and alternative regulatory options presented in this table are a lower bound estimate. 
2 Because costs of prohibition for use in sheet gaskets, and the prohibition and other requirements for oilfield brake blocks, other vehicle 

friction products, and other gaskets could not be quantified, the totals presented in this table are an upper bound estimate of cost savings 
and a lower bound on costs. 
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Estimated Incremental Benefits 

Benefits from reduced cancer risks  

The health benefits monetized in this analysis include the cancer endpoints considered in EPA’s (2020c) 

risk evaluation: (1) lung cancer, (2) mesothelioma, (3) ovarian cancer, and (4) laryngeal cancer. The 

approach to benefits consists of a five-step process: 

1. Estimate the number of workers and ONUs with potential exposure reductions due to the 

regulatory options; 

2. Estimate the characteristics of potential reductions in exposure, including the exposure levels, 

ages at first exposure, and exposure durations; 

3. Estimate the reductions in risk for cancer under the regulatory options; 

4. Estimate the monetizes values for reductions in fatal and non-fatal cancer risks; and  

5. Combine the estimates from Steps 1-4 to estimate total benefits.  

Table ES-4 presents the total quantified cancer benefits across all use categories for the proposed 

regulatory option and alternative regulatory option. This includes estimates for 3% and 7% discount rates, 

as well as low- and high-end estimates. The difference between the low and the high benefits estimates 

reflects different estimates for the willingness-to-pay to avoid risks for nonfatal laryngeal and ovarian 

cancer found in the literature. Since non-fatal laryngeal and ovarian cancer account for only a small 

percentage of the overall cancer risk, the low and the high estimates are very similar. 

Table ES-4: Total Annualized Benefits from Reduced Cancer Risks (2020$) 

Regulatory Option 

3% Discount Rate 7% Discount Rate 

Low Benefits 
Estimate 

High Benefits 
Estimate 

Low Benefits 
Estimate 

High Benefits 
Estimate 

Proposed Option $3,058 $3,062 $1,167 $1,169 

Alternative Option $2,862 $2,867 $1,090 $1,092 

 

In addition to the benefits of avoided adverse health effects associated with chrysotile asbestos exposure, 

the proposed rule is expected to generate significant benefits from reduced air pollution associated with 

electricity generation. Chlor-alkali production is one of the most energy-intensive industrial operations. 

Since membrane cells are more energy efficient than diaphragm cells, converting diaphragm cells to 

membrane cells reduces electricity consumption and thus the level of pollution associated with electric 

power generation, including emissions of carbon dioxide (CO2), particulate matter with a diameter of less 

than 2.5 micrometers (PM2.5), sulfur dioxide (SO2), and nitrogen oxides (NOx). Based on a sensitivity 

and screening-level analysis that EPA conducted due to model limitations, converting asbestos diaphragm 

cells to membrane cells could yield tens of millions of dollars per year in environmental and health 

benefits from reduced air pollution. These benefits, which are discussed below, are not included in Table 

ES-4 or in EPA’s net benefits estimates.  

Sensitivity Analysis: Benefits associated with potential emission changes from reduced 
energy use 

Converting all asbestos diaphragm cells to membrane cells could save 813 gigawatt hours of energy per 

year. EPA’s Avoided Emissions and geneRation Tool (AVERT) was used to conduct a screening-level 

analysis of how the reduced energy usage could potentially reduce emissions of CO2 and certain criteria 
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air pollutants. The result was an estimate that the conversion to membrane cells could reduce total 

emissions in a single year by 34 tons of PM2.5, 383 tons of NOx, 485 tons of SO2, and 648,670 tons of 

CO2. 

One important caveat is that AVERT distributes the energy reductions across power plants in a region. 

Depending on which power plants (or on-site co-generation technologies) actually supply energy to 

asbestos diaphragm chlor-alkali plants, the true changes in emissions and their geographic distribution 

may differ from those modeled in AVERT. Without knowing exactly which power plants are ultimately 

supplying electricity to each chlor-alkali facility, this provides a screening level analysis that provides 

information on the order of magnitude assessment of this effect. While a number of chlor-alkali facilities 

supply some of their own power on-site using co-generation ((Argonne National Laboratory 2017), the 

screening analysis assesses  emission reductions from the marginal electricity source in the region if these 

facilities use some power from the grid or if their co-generation has the capacity to supply power to the 

grid.   

Another important limitation is that AVERT is only designed to analyze how power sector emissions are 

impacted by changes in energy use compared to the baseline included in the model. The modeling results 

are not intended to characterize changes in emissions over the long term, since the composition of the 

fleet of power plants is likely to change over time. Since the timeframe in this analysis is 20 years into the 

future, the AVERT results are only used to describe the general magnitude of emissions reductions 

associated with the decrease in energy usage once the chlor-alkali cells are fully converted to membrane 

cells.  

Even with these limitations, the outputs from AVERT can help to provide a sense of the relative 

magnitude of changes in emissions that might be associated with the transition to membrane cells at 

chlor-alkali plants. These results can be used to help understand the health and environmental benefits due 

to the proposed rule beyond those associated with reduced worker and ONU exposures to asbestos, as 

described below.  

Sensitivity Analysis: Climate Benefits of CO2 Reductions 

Elevated concentrations of greenhouse gases in the atmosphere have been warming the planet, leading to 

changes in the Earth’s climate including changes in the frequency and intensity of heat waves, 

precipitation, and extreme weather events, rising seas, and retreating snow and ice. The well-documented 

atmospheric changes due to anthropogenic greenhouse emissions are changing the climate at a pace and 

in a way that threatens human health, society, and the natural environment. Climate change touches nearly 

every aspect of public welfare in the U.S. with resulting economic costs, including: changes in water 

supply and quality due to changes in drought and extreme rainfall events; increased risk of storm surge 

and flooding in coastal areas and land loss due to inundation; increases in peak electricity demand and 

risks to electricity infrastructure; and the potential for significant agricultural disruptions and crop failures 

(though offset to some extent by carbon fertilization).  

The CO2 emissions reductions estimated in AVERT can be used to characterize the climate benefits of the 

proposed rule using a measure of the social cost of carbon (SC-CO2). This SC-CO2 is the monetary value 

of the net harm to society associated with a marginal increase in CO2 emissions in a given year, or the 

benefit of avoiding that increase. In principle, the SC-CO2 includes the value of all climate change 

impacts, including (but not limited to) changes in net agricultural productivity, human health effects, 

property damage from increased flood risk and natural disasters, disruption of energy systems, risk of 

conflict, environmental migration, and the value of ecosystem services. The SC-CO2 therefore reflects the 

societal value of reducing emissions of CO2 by one metric ton. The SC-CO2 is the theoretically 

appropriate value to use in conducting benefit-cost analyses of policies that affect CO2 emissions.  
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For the purposes of this analysis, SC-CO2 estimates are used to monetize the climate benefits expected 

from one year of emission reductions associated with chlor-alkali plants shifting away from asbestos-

containing diaphragm cells to more energy efficient membrane cells. The SC-CO2 estimates for 2025 are 

selected to represent the first full year of reduced emissions after the two-year period under the proposed 

rule during which facilities are assumed to shift from to membrane cells. Since SC-CO2 estimates are 

emission year specific (i.e., the societal harm from one metric ton emitted in 2030 is higher than the harm 

caused by one metric ton emitted in 20255), expected climate benefits from emissions reductions 

occurring in subsequent years from more energy efficient chlor-alkali plants will depend not only on the 

number of tons reduced but also the year of emissions. As such, the single year estimate of SC-CO2 is 

used to demonstrate the magnitude of these benefits and recognize that there are likely to be more benefits 

associated with the outcomes of this proposed rule than just those due to reduced asbestos exposure.  

Table ES-5 summarizes the interim SC-CO2 estimates for 2025 and the estimated climate benefits, based 

on the AVERT model’s estimate that CO2 emissions could decrease by 648,670 tons in a single year as a 

result of the proposed rule. Multiplying the potential CO2 emissions reduction by the SC-CO2 estimate 

yields single-year benefits estimates ranging from $10 million to $99 million in 2025. Although these 

estimates include all of the uncertainties associated with the SC-CO2 estimates as well as the assumptions 

specific to this analysis, these results provide information about the general magnitude of the climate 

benefits associated with the proposed rule. However, given that only a single year emissions reduction 

estimate is available from the AVERT model’s screening analysis, the monetized benefits are not 

included in the net benefits calculations. 

Table ES-5: Estimated Climate Benefits in a Single Year (2025) Associated with CO2 
Reductions from Converting All Asbestos Diaphragm Cells to Membrane Cells  

Discount Rate and Statistic  
Interim SC-CO2 for 2025  

(2020 Dollars$/metric ton CO2) 

Climate Benefits from 2025 
Emissions Reductions   

(2020 $M) 

5% Average 

 
$17 $10 

3% Average 

 
$56 $33 

2.5% Average 

 
$83 $49 

3% 95th Percentile 

 
$169 $99 

The estimated climate benefits are based on a screening level analysis using EPA’s AVERT model indicating that converting 

asbestos diaphragm cells to membrane cells could reduce CO2
 emissions by 648,670 short tons (equivalent to 588,464 metric 

tons) in a single year. Because they are based on screening-level estimates of emissions reductions, the climate benefits are not 

included in the net benefits estimates. See Section 4.4.2 for discussion of the SC-CO2 values used in these calculations 

 

Sensitivity Analysis: Health Benefits of Criteria Air Pollutant Reductions 

The reduction in criteria air pollutant emissions calculated using the AVERT model were used as inputs 

to calculate the health benefits of the emissions changes using EPA’s PM2.5 and PM2.5 precursor benefit 

per ton estimates. In 2021, EPA updated estimates of the benefit per ton of PM2.5 and PM2.5 precursor 

emissions (i.e. NOx and SO2) from avoided human health impacts. These estimates are incorporated into 

EPA’s Benefits Mapping and Analysis Program (BenMAP) tool and can be used to estimate how changes 

 
5 The SC-CO2 increases over time within the models because future emissions produce larger incremental damages as physical 

and economic systems become more stressed in response to greater climatic change, and because GDP is growing over time and 

many damage categories are modeled as proportional to GDP. 
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in air pollution, such as those resulting from energy efficiency policies, can affect human health 

endpoints. This analysis monetizes the emissions reductions calculated using AVERT based on average 

state-level benefits per ton estimates for emissions from electric generating units calculated using 

BenMAP. 

These benefits were estimated for the year 2023, and may not reflect impacts for future years due to 

changes in the baseline emissions included in the default. As with the AVERT output, the benefit per ton 

estimates are only used in this analysis to describe the general magnitude of the impact of emission 

reductions in a given year, and are not intended as definitive estimates or as reflecting potential benefits 

over the entire analytical timeframe of 20 years.  

The benefit per ton approach is based on the number of incidences avoided and the related economic 

value for the following adverse health effects: adult and infant mortality; non-fatal heart attacks; 

respiratory and cardiovascular-related hospital admissions; cardiac arrest; stroke; asthma (exacerbations 

like shortness of breath as well as onset and emergency room visits); lung cancer, allergic rhinitis (hay 

fever) symptoms; minor restricted activity days; work loss days; and hospital admissions related to 

Alzheimer’s and Parkinson’s disease. The results are estimated using 3% and 7% discount rates, as well 

as high and low estimates based on different methods for estimated health impacts.  

The summary of the estimated health benefits from potential criteria air pollutant reductions are shown 

below in Table ES-6. In total, the resulting health benefits range from approximately $43 million in a 

single year for the low and high–7% estimates to approximately $48 million for the high–3% estimate.  

Table ES-6: Estimated Health Benefits (2020$) in a Single Year Due to Potential 
Criteria Air Pollutant Reductions Based on Full Conversion to Membrane Cells 

Annual Health 
Benefits – Low, 3% 

Annual Health 
Benefits – High, 3% 

Annual Health 
Benefits – Low, 7% 

Annual Health 
Benefits – High, 7% 

$47 million  $48 million  $43 million $43 million 

These estimates are based on a screening-level analysis calculated using EPA’s AVERT model that indicated the energy 

savings from converting asbestos diaphragm cells to membrane cells could reduce emissions by 34 tons of PM2.5, 383 

tons of NOx, and 485 tons of SO2 in a single year. The estimated health benefits are based on EPA’s 2025 benefit per ton 

emission reductions estimates. Because they are based on screening-level estimates of emissions reductions and health 

impacts, the criteria air pollutant benefits are not included in the net benefits estimates. 

 

Since they are based on AVERT output, these health benefit estimates are screening-level results. The 

estimates are presented here to offer insight into the general magnitude of additional benefits beyond 

those associated with reduced asbestos exposure resulting from converting asbestos diaphragm cells to 

more energy efficient technologies. However, given the limitations of these estimates for this rule, the 

criteria air pollutant benefits are not included in the net benefits calculations. 

The results of the AVERT and health benefit per ton modeling provide useful, order-of-magnitude 

information about the proposed rule without incurring a large analytical burden. EPA chose to use these 

models due to time and resource constraints for the modeling. It is not clear that the more detailed models 

that are typically used to estimate the benefits of regulatory actions to reduce electricity demand would 

more accurately model the changes in electricity consumption that might result from this proposed rule, 

which represents roughly 0.02% of national electricity consumption. A key uncertainty in estimating the 

emission reductions from this action is whether electricity generation would be reduced at on-site 

cogeneration facilities or elsewhere in the regional power grid. The additional time and resources needed 

to conduct more detailed modeling was not justified given the limited information that EPA had at the 
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time of the proposal about where the electricity to power chlor-alkali plants is generated and what fuel 

types are used to generate that electricity. But since EPA may receive additional information on these 

topics through public comment on the proposed rule, EPA will explore whether to use alternative models 

of the electric power sector, air quality, and the health benefits of improved air quality to analyze the final 

rule. This could include tools such as the Integrated Planning Model (IPM), the Community Multiscale 

Air Quality (CMAQ) modeling system, and more detailed modeling using the Environmental Benefits 

Mapping and Analysis Program (BenMAP). 

Estimated Incremental Net Benefits 

Monetized net benefits are estimated by subtracting the total annualized monetized cost of the regulatory 

options from the total annualized monetized benefits. Total costs reflect costs of compliance with the 

regulatory options, including requirements for prohibition, ECEL, downstream notification, disposal, and 

recordkeeping. Total benefits reflect the benefits of reduced risk for lung cancer, mesothelioma, ovarian 

cancer, and laryngeal cancer. 

Table ES-7 summarizes total annualized monetized net benefits of the regulatory options. The proposed 

option is estimated to result in a range of $35 million in positive monetized net benefits under the caustic 

soda revenue gain scenario and a 3 percent discount rate to $87 million in negative monetized net benefits 

under the caustic soda revenue neutral scenario and a 7 percent discount rate. The alternative regulatory 

option is estimated to result in a range of $26 million in positive monetized net benefits under the caustic 

soda revenue gain scenario and a 3 percent discount rate to $78 million in negative monetized net benefits 

under the caustic soda revenue neutral scenario and a 7 percent discount rate. There is not an appreciable 

difference between the low and high benefits scenarios on overall net benefits. 

This analysis underestimates total costs of the regulatory options because costs could not be quantified for 

the prohibitions on sheet gaskets in chemical production, and the prohibitions and other requirements for 

oilfield brake blocks, other vehicle friction products, and other gaskets. In addition to the benefits of 

avoided adverse health effects associated with chrysotile asbestos exposure, the proposed rule is expected 

to generate significant benefits from reduced air pollution associated with reduced electricity 

consumption. These air pollution benefits, which may be worth tens of millions of dollars per year, are 

not included in Table ES-7. Benefits from reducing climate pollution were also not monetized and are 

therefore not reflected in Table ES-7. 

Therefore, it is uncertain whether the totals presented in Table ES-7 represent an under- or over-estimates 

of net benefits. 

 
Table ES-7: Summary of Total Annualized Monetized Net Benefits of Regulatory Options (2020$, 

millions) 

Regulatory 
Option 

Caustic Soda 
Scenario 

3% Discount Rate 7% Discount Rate 

Low Benefits 
Estimate 

High Benefits 
Estimate 

Low Benefits 
Estimate 

High Benefits 
Estimate 

Proposed 
Revenue Gain $35 $35 $0.03 $0.03 

Revenue Neutral -$49 -$49 -$87 -$87 

Alternative 
Revenue Gain $26 $26 -$4 -$4 

Revenue Neutral -$48 -$48 -$78 -$78 
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Environmental Justice Impacts 

The data suggest that there are existing environmental justice (EJ) concerns in communities surrounding 

certain facilities subject to this regulation.  Of the nine chlor-alkali facilities subject to the proposed rule 

six facilities are located in communities in Louisiana or Texas that have a high concentration of people of 

color and disproportionately high cancer risks from toxic releases. Two of these facilities also face 

elevated non-cancer respiratory risks. In addition, one of the five chemical manufacturing facilities where 

asbestos-containing sheet gaskets are used is in a community in Louisiana with a high concentration of 

people of color and disproportionately high cancer and non-cancer respiratory risks from toxic releases.   

Workers in the facilities subject to this regulation also may face baseline risks that correlate with race, 

ethnicity, income or other measures of social vulnerability. While data on workers at these specific 

facilities are unavailable, it is possible to examine socioeconomic characteristics for workers in this 

industry at the national level. 

While chemical industry workers in these communities have higher incomes and are less likely to be 

people of color than the general population in these communities, they are more likely to be people of 

color than chemical industry workers or workers in the general population nationally.  

Another indicator of potential EJ concerns in communities near these facilities, beyond those associated 

with the use categories for asbestos, is whether the facilities subject to this regulation have had one or 

more compliance issues with a major environmental statute aside from the Toxic Substances Control Act 

(TSCA).  All nine chlor-alkali facilities have had at least one formal enforcement action under a major 

environmental statute during the past five years.  

Thus, while risks posed to nearby communities from these facilities may not necessarily arise directly 

from the use categories addressed in this rule, the analysis suggests baseline EJ concerns due to the 

intersection of populations of concern and industrial activities in these communities.  

Most communities where asbestos-containing sheet gaskets are produced or used do not show elevated 

cancer or respiratory risks from toxic releases, though some of these communities do have high minority 

populations, low incomes, and/or high poverty rates. The exception is the community surrounding a 

gasket manufacturing facility in Kentucky, which experiences very high respiratory risks from toxic 

releases and where income levels within 1 mile of the facility are somewhat lower than the state rural 

average and lower than the national rural average. The analysis did not suggest any disproportionate risks 

in the national workforce in industries affected by the oilfield brake blocks, automotive brakes and 

linings, or other sheet gaskets use categories.  

Data limitations prevent EPA from conducting a more comprehensive EJ analysis that would identify the 

incremental impacts of the regulatory options and assess the extent to which they mitigate or exacerbate 

any disproportionate impacts in communities with environmental justice concerns. Uncertainties include 

the sociodemographic characteristics of the specific individuals affected by the use categories and the 

substitute technologies and practices that would be adopted at regulated entities in response to the rule. 

While the regulatory options should reduce and ultimately eliminate risks from exposure to chrysotile 

asbestos, EPA was not able to quantify the distribution of the change in risk across affected workers, 

communities, or demographic groups. EPA was also unable to quantify the changes in risks to workers, 

communities, and demographic groups from non-asbestos-using technologies or practices that firms may 

adopt in response to the regulation to determine whether any such changes could pose environmental 

justice concerns.  
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Estimated Small Business Impacts 

Table ES-8 presents a summary of the small business impacts of the proposed rule. Cost-revenue impact 

ratios are only estimated for the aftermarket automotive brakes use category. None of the affected chlor-

alkali producers are small entities, nor are any companies identified as users of sheet gaskets for chemical 

production. The costs of the proposed rule could not be quantified for firms subject to the proposed rule’s 

requirements for sheet gaskets manufactured for chemical production, oilfield brake blocks, other gaskets, 

and other vehicle friction products use categories. It is not known if there is any ongoing use of products 

in the other gaskets and any other vehicle friction products use categories. About 84 percent of small 

aftermarket automotive brake firms are expected to have cost impacts of less than 1% of annual revenues, 

10 percent are expected to have impacts between 1 and 3%, and 5 percent are expected to have impacts of 

more than 3% of annual revenues. Note that this approach results in fractional estimates for the number of 

affected firms. These results should be interpreted as an expected value, rather than a prediction of the 

actual number of firms in each impact category. 

Table ES-8: Summary of Small Business Impacts 

Use Category 

Affected Firms 
Number and Percent of Small 
Firms by Cost-Impact Ratio 

All 
Firms 

% 
Small 

Small 
Firms 

<1% 1-3% >3% 

Chlor-alkali 3 0% 0 - - - 

Sheet gasket (for chemical 

production) manufacturers 
2 100% 2 Not estimated 

Sheet gasket end users (chemical 

production) 
4 0% 0 - - - 

Oilfield brake blocks - importers 1 100% 1  Not estimated  

Oilfield brake blocks – end user Not estimated 

Aftermarket automotive brakes 11.7 98% 11.4 9.61 (84%) 1.17 (10%) 0.61 (5%) 

Other gaskets Not estimated  

Other vehicle friction products Not estimated  

Note: Numbers may not sum due to rounding. Fractional results should be interpreted as an expected value, rather than a prediction of the 

actual number of firms in each impact category. 
Information was not available to quantify costs for sheet gasket manufacturers or oilfield brake block importers so cost-impact ratios 

could not be calculated for these conditions of use. Information was not available to determine whether there are any small firms (or any 

firms) involved with other gaskets or other vehicle friction products, nor to quantify potential costs, so cost-impact ratios could not be 
calculated for these conditions of use. 

 

The available information about the magnitude of the small entity impacts for each use category are 

summarized below:  

(1) Chlor-alkali plants: None of the affected firms are small businesses. 

(2) Sheet gasket (for chemical production) manufacturing: One small business has been identified 

that manufactures gaskets containing asbestos. This firm sells a diverse line of products (including 

many types of gaskets) serving several different industries, and it operates several sites that do not 

manufacture gaskets containing asbestos. This suggests that asbestos-containing gaskets are not a 

primary source of revenue for the firm. This analysis assumes there is a second gasket manufacturer 

(identity unknown), with similar characteristics to the known manufacturer, that provides gaskets 

containing asbestos for additional customers. If the customers using gaskets containing asbestos are 

able to convert entirely to asbestos-free gaskets, the affected gasket manufactures could likely provide 

the substitute products. To the extent that asbestos-free gaskets do not last as long as those containing 

asbestos, the proposed rule could increase revenues for the affected gasket manufacturers. 
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(3) Sheet gasket end users (chemical production): None of the firms known to be affected are small 

businesses. 

(4) Oilfield brake blocks importer: There is one small business known to import and distribute oilfield 

brake blocks containing asbestos. If the customers with older drilling rigs currently using brake 

blocks containing asbestos continue to use those rigs, the importer could likely provide the asbestos-

free brake blocks used as substitutes. To the extent that asbestos-free brake blocks do not last as long 

as those containing asbestos, the proposed rule could increase revenues for the firm. 

(5) Oilfield brake blocks – end user: Industry sources have indicated that the use of asbestos-containing 

brake blocks has declined over time because the type of drilling rigs that use them have been replaced 

by equipment that does not require the use of brake blocks containing asbestos, or that do not use 

brake blocks at all. Since there is only one known importer and it is small, there are likely few 

companies still using asbestos-containing brake blocks. 

(6) Aftermarket auto brakes: Brakes containing asbestos are estimated to have a very small share of the 

total market, and the cost impact of the rule is modest (estimated to range between $778 and $11,523 

per establishment based on an incremental cost of $4 per brake and annual recordkeeping costs of 

approximately $178). It is expected that the affected firms would pass the higher cost of non-asbestos 

brakes on to their customers.  

(7) Other gaskets: Although the use of other gaskets containing asbestos is reasonably foreseen, EPA 

cannot identify any firms that would be affected by the rule, since the single firm that previously 

indicated that it used this product subsequently stated that it does not do so. Therefore, no impacts are 

predicted for this use category as a result of the rule. 

(8) Other vehicle friction products: Although the use of other vehicle friction products containing 

asbestos is reasonably foreseen, EPA cannot identify any firms that would be affected by the rule, 

since the single firm that previously indicated to EPA that it used products in this application 

subsequently stated that it does not do so. Therefore, no impacts are predicted for this use category as 

a result of the rule. To the extent there are ongoing uses, it is likely that the effects of the rule would 

be similar to those for aftermarket auto brakes (a few firms facing a small cost-increase for asbestos-

free products that can probably be passed on to consumers). 
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 Problem Definition/Market Failure 

This report estimates and evaluates the costs and benefits expected to result from the proposed rule 

limiting the use of Chrysotile Asbestos proposed by the U.S. Environmental Protection Agency (EPA) 

under the authority granted by Section 6 of the Toxic Substances Control Act (TSCA). The proposed rule, 

addressed as “Part 1: Chrysotile Asbestos,” addresses a subset of known asbestos uses: importing, 

processing, distribution in commerce, occupational and consumer use, and disposal of chrysotile asbestos. 

 Asbestos Problem 

Asbestos has not been mined or otherwise produced in the U.S. since 2002 (EPA 2020c). Of the six 

known types of asbestos (crocidolite (riebeckite), amosite (cummingtonite-grunerite), anthophyllite, 

tremolite, actinolite, and chrysotile), chrysotile is the only form of asbestos known to be imported, 

processed, or distributed for use in the U.S.  

Chrysotile asbestos is a naturally occurring mineral, though it can co-occur with other minerals, including 

amphibole forms of asbestos (EPA 2020c). Chrysotile asbestos is currently imported into the U.S. and is 

used exclusively by the chlor-alkali industry (EPA 2020c). The United States Geological Survey (USGS) 

estimated that 300 metric tons of raw chrysotile asbestos were imported into the U.S. in 2020 from Brazil 

(USGS 2021b).  

Aside from use in the chlor-alkali industry, EPA has also identified the importation of asbestos-containing 

products. However, the import volumes of those products are not fully known (EPA 2020c).  

Section 1.1.1 provides an overview of the industries and conditions of use that may precipitate exposure 

asbestos. Section 1.1.2 summarizes the health effects of asbestos exposure. Section 1.1.3 presents the 

regulatory options proposed by the EPA to control unreasonable risk resulting from asbestos exposure.  

 Sources of Exposure 

Exposure to asbestos occurs through the chemical’s conditions of use (COU). TSCA Section 3 defines a 

chemical’s conditions of use as ‘‘the circumstances, as determined by the Administrator, under which a 

chemical substance is intended, known, or reasonably foreseen to be manufactured, processed, 

distributed in commerce, used, or disposed of.” EPA’s Risk Evaluation of Chrysotile Asbestos evaluated 

whether exposure resulting from each of asbestos’ conditions of use causes unreasonable risk to human 

and/or environmental health. Table 1-1 presents the different conditions of use evaluated in the Risk 

Evaluation. Whether or not each COU was determined in the risk evaluation to present an unreasonable 

risk is also indicated in the table. 

Chapter 2: Profile of Affected Industries and Entities, provides a detailed profile of the industries and 

entities associated with affected conditions of use.  
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Table 1-1: Asbestos Unreasonable Risk Conditions of Use  

Lifecycle 
Stage 

Conditions of Use 
Presents Unreasonable 

Human Health Risk1 

Manufacture/ 

Import 

Import of chrysotile asbestos and chrysotile asbestos-containing 

products 
No 

Processing 
Processing and Industrial use of Chrysotile Asbestos Diaphragms in 

the Chlor-alkali Industry 
Yes 

Processing 
Processing and Industrial Use of Chrysotile Asbestos-Containing 

Sheet Gaskets in Chemical Production  
Yes 

Industrial Use/ 

Disposal 

Industrial Use and Disposal of Chrysotile Asbestos-Containing 

Brake Blocks in Oil Industry 
Yes 

Distribution Distribution of chrysotile asbestos-containing products  No 

Commercial/ 

Consumer Use 

 Commercial and Consumer Use and Disposal of Aftermarket 

Automotive Chrysotile Asbestos-Containing Brakes/Linings  
Yes 

Commercial/ 

Consumer Use 

Commercial Use and Disposal of Other Chrysotile Asbestos-

Containing Vehicle Friction Products 
Yes 

Commercial/ 

Consumer Use 

Commercial and Consumer Use and Disposal of Other Chrysotile 

Asbestos-Containing Gaskets 
Yes 

Commercial/ 

Consumer Use 

Use of chrysotile asbestos brakes for a specialized, large NASA 

transport plane 
No 

Disposal 

Disposal of chrysotile asbestos-containing sheet gaskets processed 

and/or used in the industrial setting and asbestos-containing brakes 

for a specialized, large NASA transport plane  

No 

Notes:  
1There were no findings of environmental risk in the Risk Evaluation. EPA determined there are minimal to no release to 

surface water of asbestos, therefore there is no risk to aquatic or sediment-dwelling organisms. EPA did not evaluate risks to 

terrestrial organisms from any conditions of use and the unreasonable risk determinations do not account for any risks to 

terrestrial organisms. 

Source: EPA 2020c 

 

 Health Effects of Asbestos Exposure 

Asbestos is firmly established as a carcinogen in the medical literature. In particular, there is an 

established causal link between asbestos exposures and two cancers: lung cancer and mesotheliomas 

(ATSDR 2001; IARC 1977; IARC 1987; IARC 2012; NTP 2016; EPA 1986; EPA 1988). There is also a 

causal association between exposure to asbestos and other cancers, namely cancer of the larynx and 

cancer of the ovary (IARC 2012).  

There are additional causal associates between asbestos exposures and non-cancer health effects. There is 

evidence of respiratory effects (e.g., asbestosis, non-malignant respiratory disease, deficits in pulmonary 

function, diffuse pleural thickening and pleural plaques), as well as immunological and lymphoreticular 

effects (ATSDR 2001). In 1988, the EPA identified asbestos as a carcinogen causing both lung cancer and 

mesothelioma from inhalation exposures and derived and Inhalation Risk Unit (IUR) measure.  

Section 4.3 of this document (Benefits of Reduced Cancer Risk from Reducing Asbestos Exposure) 

presents monetized benefits from avoiding lung cancer, mesothelioma, laryngeal cancer, and ovarian 

cancer. 
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 Regulatory Approaches for Primary and Alternative Options 

Under TSCA section 6(a), if the EPA determines that a chemical substance presents an unreasonable risk 

of injury to health or the environment, without consideration of costs or other non-risk factors, including 

an unreasonable risk to a potentially exposed or susceptible subpopulation identified as relevant to the 

Agency’s risk evaluation, under the conditions of use, EPA must by rule apply one or more requirements 

to the extent necessary so that the chemical substance no longer presents such risk.  

The TSCA section 6(a) requirements can include one or more, or a combination of, the following actions:  

• Prohibit or otherwise restrict, or limit the manufacturing, processing, or distribution in commerce 

of the substance or mixture (TSCA section 6(a)(1)).  

• Prohibit or otherwise restrict, or limit the manufacturing, processing, or distribution in commerce 

of the substance or mixture for particular uses or above a specific concentration for a particular 

use (TSCA section 6(a)(2)).  

• Require clear and adequate minimum warning and instructions with respect to its use, distribution 

in commerce, or disposal of the substance or mixture (TSCA section 6(a)(3)).  

• Require record keeping, monitoring or testing by manufacturers and processors (TSCA 6(a)(4)).  

• Prohibit or regulate any manner or method of commercial use of the substance or mixture (TSCA 

section 6(a)(5)). 

• Prohibit or otherwise regulate any manner or method of disposal of the substance or mixture 

(TSCA section 6(a)(6)). 

• Direct manufacturers or processors to give notice of the determination of risk to distributors and 

users and replace or repurchase the substance or mixture (TSCA section 6(a)(7)). 

 

The regulatory mechanisms that were considered in this rulemaking include the following: 

• Prohibition of Chemical Use: The proposed rule considers specific prohibitions on chrysotile 

asbestos within 2 years in all conditions of use that present an unreasonable risk across the 

following lifecycle stages: manufacture (including import), processing, commercial use, and 

distribution of for this use. 

• Informational Measures: The proposed rule considers a series of informational measures. These 

include requiring recordkeeping associated with existing commercial disposal requirements, 

requiring downstream notification within a product’s safety data sheet (SDS), and requiring 

signage and labeling.  

 

• Existing Chemical Exposure Limit (ECEL): The proposed rule considers setting an exposure 

limit of 0.005 fibers per cubic centimeter (f/cc). Firms would be required to monitor a workspace 

where asbestos is used to ensure the workers and occupational non-users (ONU) are not exposed 

to the chemical at a level that exceeds the exposure limit. The method of reducing exposure to 

this limit would be left to the firm, but it may include PPE or other engineering controls.  

The regulatory actions that EPA chose to propose for asbestos under this rulemaking, as well as the 

primary alternative option, are summarized in Table 1-2. Both EPA’s proposed option and the primary 

alternative options were analyzed for economic impacts in this Economic Analysis.  
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Table 1-2: Regulatory Options 
Regulatory Option Regulatory Requirements 

Chrysotile Asbestos Diaphragms in the Chlor-alkali Industry; Chrysotile Asbestos-Containing Sheet 
Gaskets in Chemical Production 

Proposed Option: Prohibition 

within 2 Years 

Prohibit the manufacture (including import), processing, commercial use, and 

distribution of chrysotile asbestos for this use within 2 years 

Reference existing commercial disposal requirements and have associated 

recordkeeping requirements 

Alternative Option: ECEL and 

Prohibition within 5 Years 

Prohibit the manufacture (including import), processing, commercial use, and 

distribution of chrysotile asbestos for this use within 5 years 

Prior to prohibition taking effect, require compliance with the Existing 

Chemical Exposure Limit (ECEL) of 0.005 fibers per cubic centimeter (f/cc) 

Prior to prohibition taking effect, require downstream notification via safety 

data sheet 

Prior to prohibition taking effect, require signage and labeling requirements 

Reference existing commercial disposal requirements and have associated 

recordkeeping requirements 

Chrysotile Asbestos-Containing Brake Blocks; Aftermarket Automotive Chrysotile Asbestos-
Containing Brakes/Linings; Other Chrysotile Asbestos-Containing Vehicle Friction Products; Other 

Chrysotile Asbestos-Containing Gaskets 

Proposed Option: Prohibition 

within 180 Days 

Prohibit manufacturing (including import), processing, commercial use, and 

distribution within 180 days 

Restrict commercial disposal and have associated recordkeeping requirements 

Alternative Option: Prohibition 

within 2 Years 

Prohibit manufacturing (including import), processing, commercial use, and 

distribution within 2 years  

Restrict commercial disposal and have associated recordkeeping requirements 

 Regulatory Background 

While conducting the Chrysotile Asbestos Risk Evaluation, EPA conducted a search of promulgated 

domestic and international laws, regulations, and assessments. The following sections present domestic, 

state, and international regulations, as well as assessment history.  

 Federal Regulations 

Asbestos is subject to federal statutes or regulations, other than TSCA, that are implemented by other 

offices within EPA and other federal agencies and departments. Table 1-3 summarizes federal regulations 

of asbestos promulgated by the EPA while Table 1-4 summarizes federal regulations promulgated by 

other federal agencies. 
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Table 1-3: Federal Regulations of Asbestos by the Environmental Protection Agency  

Statutes/Regulation Description of Regulation 

Toxics Substances Control Act (TSCA), 1976 

15 U.S.C. §2601 et seq  

The Toxic Substances Control Act of 1976 provides EPA with authority to 

require reporting, recordkeeping and testing requirements, and restrictions 

relating to chemical substances and/or mixtures. 

Certain substances are generally excluded from TSCA, including, among 

others, food, drugs, cosmetics 

and pesticides. 

TSCA addresses the production, importation, use and disposal of specific 

chemicals including 

polychlorinated biphenyls (PCBs), asbestos, radon and lead-based paint. 

The Frank R. Lautenberg 

Chemical Safety for the 21st Century Act updated TSCA in 2016 

https://www.epa.gov/lawsregulations/summary-toxic-substances-control-

act.  

Asbestos Hazard Emergency Response Act (AHERA), 

1986 

TSCA Subchapter II: Asbestos Hazard Emergency 

Response 15 U.S.C. §2641-2656 

Defines asbestos as the asbestiform varieties of— chrysotile (serpentine), 

crocidolite (riebeckite), 

amosite (cummingtonite-grunerite), anthophyllite, tremolite or actinolite. 

Requires local education agencies (i.e., school districts) to inspect school 

buildings for asbestos and 

submit asbestos management plans to appropriate state; management plans 

must be publicly available, 

and inspectors must be trained and accredited. 

Tasked EPA to develop an asbestos Model Accreditation Plan (MAP) for 

states to establish training 

requirements for asbestos professionals who do work in school buildings 

and also public and 

commercial buildings. 

Asbestos-Containing Materials in Schools Rule (per 

AHERA), 1987 

40 CFR Part 763, Subpart E 

Requires local education agencies to use trained and accredited asbestos 

professionals to identify and 

manage asbestos-containing building material and perform asbestos 

response actions (abatements) in 

school buildings. 

http://uscode.house.gov/view.xhtml?path=/prelim@title15/chapter53&edition=prelim
https://www.gpo.gov/fdsys/pkg/USCODE-2011-title15/pdf/USCODE-2011-title15-chap53-subchapII.pdf
https://www.gpo.gov/fdsys/pkg/USCODE-2011-title15/pdf/USCODE-2011-title15-chap53-subchapII.pdf
https://www.epa.gov/sites/production/files/documents/2003pt763_0.pdf
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Table 1-3: Federal Regulations of Asbestos by the Environmental Protection Agency  

Statutes/Regulation Description of Regulation 

1989 Asbestos: Manufacture, Importation, Processing, and 

Distribution in Commerce 

Prohibitions; Final Rule (also known as Asbestos Ban and 

Phase-out Rule (Remanded), 1989) 

40 CFR Part 763, Subpart I 

Docket ID: OPTS-62048E; FRL-3269-8 

EPA issued a final rule under Section 6 of Toxic Substances Control Act 

(TSCA) banning most 

asbestos-containing products. 

In 1991, this rule was vacated and remanded by the Fifth Circuit Court of 

Appeals. As a result, most of 

the original ban on the manufacture, importation, processing or distribution 

in commerce for the 

majority of the asbestos-containing products originally covered in the 1989 

final rule was overturned. 

The following products remain banned by rule under the Toxic Substances 

Control Act (TSCA): 

o Corrugated paper 

o Rollboard 

o Commercial paper 

o Specialty paper 

o Flooring felt 

In addition, the regulation continues to ban the use of asbestos in products 

that have not historically 

contained asbestos, otherwise referred to as “new uses” of asbestos 

(Defined by 40 CFR 763.163 as 

"commercial uses of asbestos not identified in §763.165 the manufacture, 

importation or processing of 

which would be initiated for the first time after August 25, 1989.”). 

Asbestos Worker Protection Rule, 2000 

40 CFR Part 763, Subpart G 

Extends OSHA standards to public employees in states that do not have an 

OSHA approved worker 

protection plan (about half the country).  

Page 265 of 352 

Asbestos Information Act, 1988  

Asbestos Information Act, 1988 

15 U.S.C. §2607(f) 

Helped to provide transparency and identify the companies making certain 

types of asbestos-containing 

products by requiring manufacturers to report production to the EPA. 

Asbestos School Hazard Abatement Act (ASHAA), 1984 

and Asbestos School Hazard Abatement 

Reauthorization Act (ASHARA), 1990 

20 U.S.C. 4011 et seq. and Docket ID: OPTS-62048E; 

FRL-3269-8 

Provided funding for and established an asbestos abatement loan and grant 

program for school districts 

and ASHARA further tasked EPA to update the MAP asbestos worker 

training requirements. 

Emergency Planning and Community Right-to-Know Act 

(EPCRA), 1986 

42 U.S.C. Chapter 116 

Under Section 313, Toxics Release Inventory (TRI), requires reporting of 

environmental releases of 

friable asbestos at a concentration level of 0.1%. 

Friable asbestos is designated as a hazardous substance subject to an 

Emergency Release Notification at 

40 CFR §355.40 with a reportable quantity of 1 pound.  

Clean Air Act, 1970 

42 U.S.C. §7401 et seq. 
Asbestos is identified as a Hazardous Air Pollutant.  

https://www.gpo.gov/fdsys/pkg/CFR-2011-title40-vol31/pdf/CFR-2011-title40-vol31-part763-subpartI.pdf
https://19january2017snapshot.epa.gov/sites/production/files/documents/nps57f.pdf
https://www.epa.gov/sites/production/files/documents/2003pt763_0.pdf
https://www.gpo.gov/fdsys/pkg/USCODE-2011-title15/pdf/USCODE-2011-title15-chap53-subchapI-sec2607.pdf
http://uscode.house.gov/view.xhtml?req=granuleid:USC-prelim-title20-section4014&num=0&edition=prelim
https://www.epa.gov/sites/production/files/documents/ashara.pdf
https://www.epa.gov/sites/production/files/documents/ashara.pdf
https://www.gpo.gov/fdsys/pkg/USCODE-2011-title42/html/USCODE-2011-title42-chap116.htm
https://www.gpo.gov/fdsys/pkg/USCODE-2011-title42/pdf/USCODE-2011-title42-chap85.pdf
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Table 1-3: Federal Regulations of Asbestos by the Environmental Protection Agency  

Statutes/Regulation Description of Regulation 

Asbestos National Emission Standard for Hazardous Air 

Pollutants (NESHAP), 1973 

40 CFR Part 61, Subpart M of the Clean Air Act 

Specifies demolition and renovation work practices involving asbestos in 

buildings and other facilities 

(but excluding residences with 4 or fewer dwelling units single family 

homes). 

Requires building owner/operator notify appropriate state agency of 

potential asbestos hazard prior to 

demolition/renovation. 

Banned spray-applied surfacing asbestos-containing material for 

fireproofing/insulating purposes in 

certain applications. 

Requires that asbestos-containing waste material from regulated activities 

be sealed in a leak-tight 

container while wet, labeled, and disposed of properly in a landfill qualified 

to receive asbestos waste. 

Clean Water Act (CWA), 1972 

33 U.S.C. §1251 et seq 
Toxic pollutant subject to effluent limitations per Section 1317. 

Safe Drinking Water Act (SDWA), 1974 

42 U.S.C. §300f et seq 

Asbestos Maximum Contaminant Level Goals (MCLG) 7 million fibers/L 

(longer than 10um). 

Resource Conservation and Recovery Act (RCRA), 1976 

42 U.S.C. §6901 et seq. 

40 CFR 239-282 

Asbestos is subject to solid waste regulation when discarded; NOT 

considered a hazardous waste.  

Comprehensive Environmental Response, Compensation 

and Liability Act (CERCLA), 1980 

42 U.S.C. §9601 et seq. 

40 CFR Part 302.4 - Designation of Hazardous Substances 

and Reportable Quantities 

13 Superfund sites containing asbestos, nine of which are on the National 

Priorities List (NPL) 

Reportable quantity of friable asbestos is one pound.  

 

https://www.gpo.gov/fdsys/pkg/CFR-2011-title40-vol8/pdf/CFR-2011-title40-vol8-part61-subpartM.pdf
https://www3.epa.gov/npdes/pubs/cwatxt.txt
https://www.gpo.gov/fdsys/pkg/USCODE-2010-title42/pdf/USCODE-2010-title42-chap6A-subchapXII.pdf
https://www.gpo.gov/fdsys/pkg/USCODE-2011-title42/html/USCODE-2011-title42-chap82.htm
http://www.ecfr.gov/cgi-bin/text-idx?SID=9b41943172b507bf8183841ed451ce2e&mc=true&tpl=/ecfrbrowse/Title40/40CIsubchapI.tpl
https://www.gpo.gov/fdsys/pkg/USCODE-2011-title42/html/USCODE-2011-title42-chap103.htm
http://www.ecfr.gov/cgi-bin/text-idx?SID=7b27c58c5ffd5506a5eff0dd58ffca4f&node=pt40.28.302&rgn=div5
http://www.ecfr.gov/cgi-bin/text-idx?SID=7b27c58c5ffd5506a5eff0dd58ffca4f&node=pt40.28.302&rgn=div5
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Table 1-4: Federal Regulations of Asbestos by the Other Agencies 

Agency Statutes/Regulation Description of Regulation 

Occupational Safety and Health 

Administration (OSHA): 

Public Law 91-596 Occupational Safety and 

Health Act, 1970 

Employee permissible exposure limit 

(PEL) is 0.1 fibers per cubic 

centimeter (f/cc) as an 8-hour, 

timeweighted average (TWA) and/or 

the excursion limit (1.0 f/cc as a 30-

minute TWA).  

Asbestos Standards 29 CFR 1910, 29 CFR 1915, 

29 CFR 1926 

Standards for General, Shipyard, and 

Construction Industries 

Consumer Product Safety 

Commission (CPSC): 

Federal Hazardous 

Substances Act (FHSA) 16 CFR 1500 and 

Consumer Product Safety Act regulations at 16 

CFR 1304 and 1305 

Banned several consumer products 

Food and Drug Administration 

(FDA): 
21 CFR 211.72 

Prohibits the use of asbestos-

containing filters in pharmaceutical 

manufacturing, processing and 

packing 

Mine Safety and Health 

Administration (MSHA): 

Surface Mines 30 CFR part 56, subpart D, 

Underground Mines 30 CFR part 57, subpart D 
Follows OSHA’s safety standards.  

Department of Transportation 

(DOT): 
40 CFR part 172 

Prescribes the requirements for 

shipping manifests and transport 

vehicle placarding applicable to 

asbestos. 

 

 State Regulations 

Asbestos is also subject to statutes or regulations implemented by state agencies or departments. These 

are summarized in Table 1-5. 

Table 1-5: State Regulations of Asbestos 

State Statutes/Regulation Description of Regulation 

California 

Candidate Chemical List  Listed as carcinogen 

Proposition 65 

Businesses are required to warn Californians of the presence and 

danger of asbestos in products, home, workplace and 

environment. 

California Brake Friction Material 

Requirements (Effective 2017) 

Division 4.5, California Code of 

Regulations, Title 22 Chapter 30 

Sale of any motor vehicle brake friction materials containing more 

than 0.1% asbestiform fibers by weight is prohibited. All brake 

pads for sale in the state of California must be laboratory tested, 

certified and labeled by the manufacturer.  

Massachusetts 
Massachusetts Toxics Use Reduction 

Act (TURA) 

Requires companies in Massachusetts to provide annual pollution 

reports and to evaluate and implement pollution prevention plans. 

Asbestos is included on the Complete List of TURA Chemicals – 

June 2018. 

Minnesota 
Toxic Free Kids Act Minn. Stat. 2010 

116.9401 – 116.9407 

Asbestos is included on the 2019 Minnesota Chemicals of High 

Concern List as a known carcinogen.  

New Jersey 
New Jersey Right to Know Hazardous 

Substances 

The state of New Jersey identifies hazardous chemicals and 

products. Asbestos is listed as a known 

carcinogen and talc containing asbestos is identified on the Right 

to Know Hazardous Substances list. 

https://www.osha.gov/pls/oshaweb/owadisp.show_document?p_table=OSHACT&p_id=2743
https://www.osha.gov/pls/oshaweb/owastand.display_standard_group?p_toc_level=1&p_part_number=1910
https://www.osha.gov/pls/oshaweb/owasrch.search_form?p_doc_type=STANDARDS&p_toc_level=1&p_keyvalue=1915
https://www.osha.gov/pls/oshaweb/owastand.display_standard_group?p_toc_level=1&p_part_number=1926
https://www.gpo.gov/fdsys/granule/CFR-2012-title16-vol2/CFR-2012-title16-vol2-part1500
http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/cfrsearch.cfm?fr=211.72
https://www.gpo.gov/fdsys/pkg/CFR-2013-title30-vol1/pdf/CFR-2013-title30-vol1-part56.pdf
https://www.gpo.gov/fdsys/pkg/CFR-2013-title30-vol1/pdf/CFR-2013-title30-vol1-part57-subpartD.pdf
https://www.gpo.gov/fdsys/pkg/CFR-2011-title49-vol2/xml/CFR-2011-title49-vol2-part172.xml
http://www.dtsc.ca.gov/SCP/CandidateChemicals.cfm
http://oehha.ca.gov/proposition-65/law/proposition-65-law-and-regulations
https://casetext.com/regulation/california-code-of-regulations/title-22-social-security/division-45-environmental-health-standards-for-the-management-of-hazardous-waste/chapter-30-california-brake-friction-material-requirements
https://casetext.com/regulation/california-code-of-regulations/title-22-social-security/division-45-environmental-health-standards-for-the-management-of-hazardous-waste/chapter-30-california-brake-friction-material-requirements
https://malegislature.gov/laws/generallaws/parti/titleii/chapter21i
https://malegislature.gov/laws/generallaws/parti/titleii/chapter21i
https://www.turi.org/Our_Work/Training/Toxics_Use_Reduction_Planning/Guidance_and_Reference_Materials/Complete_List_of_TURA_Chemicals
https://www.turi.org/Our_Work/Training/Toxics_Use_Reduction_Planning/Guidance_and_Reference_Materials/Complete_List_of_TURA_Chemicals
https://www.revisor.mn.gov/statutes/cite/116.9401#stat.116.9401
https://www.revisor.mn.gov/statutes/cite/116.9401#stat.116.9401
https://www.health.state.mn.us/communities/environment/childenvhealth/docs/chlist/mdhchc2019.pdf
https://www.health.state.mn.us/communities/environment/childenvhealth/docs/chlist/mdhchc2019.pdf
http://nj.gov/health/workplacehealthandsafety/documents/right-to-know/njregister_2010hsl.pdf
http://nj.gov/health/workplacehealthandsafety/documents/right-to-know/njregister_2010hsl.pdf
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Table 1-5: State Regulations of Asbestos 

State Statutes/Regulation Description of Regulation 

Rhode Island 

Rhode Island Air Resources – Air 

Toxics Air Pollution Control 

Regulation No. 22 

Rhode Island Air Resources – Air Toxics Air Pollution Control 

Regulation No. 22 

Washington 

Better Brakes Law (Effective 2015) 

Chapter 70.285 RCW Brake Friction 

Material 

Prohibits the sale of brake pads containing more than 0.1% 

asbestiform fibers (by weight) in the state of 

Washington and requires manufacturer certification and 

package/product labelling 

Requirement to Label Building 

Materials that Contain Asbestos 

Chapter 70.310 RCW 

Building materials that contain asbestos must be clearly labeled as 

such by manufacturers, wholesalers, 

and distributors.  

 International Regulations 

Nearly 60 countries have banned asbestos in some capacity. Canada banned asbestos in 2018 

(Environment Canada 2018).  

The European Union (EU) will prohibit the use of asbestos in the chlor-alkali industry by 2025 (The 

European Parliament and the Council of the European Union 2006).  

In addition, the Rotterdam Convention is considering adding chrysotile asbestos to Annex III, and the 

World Health Organization (WHO) has a global campaign to eliminate asbestos-related diseases (WHO 

2007). 

 Justification for Risk Management Action for Asbestos Part 1 

This section provides legal and economic justification of the proposed rule to regulated asbestos in the 

United States at the federal level of government. Section 1.3.1 indicates the statutory authority for EPA to 

take risk management action, Section 1.3.2 market failure in the industries where asbestos is used, Section 

1.3.3 discusses regulatory remedies to address market failure from negative externalities, and Section 

1.3.4 provides justification for regulated at the federal level specifically. 

 Statutory Authority 

The Frank R. Lautenberg Chemical Safety for the 21st Century Act amended the Toxic Substances 

Control Act (TSCA), the nation’s primary chemicals management law, in June 2016. Under the amended 

statute, EPA is required, under TSCA Section 6(b), to conduct risk evaluations to determine whether a 

chemical substance presents an unreasonable risk of injury to health or the environment, under the 

conditions of use, without consideration of costs or other non-risk factors, including an unreasonable risk 

to potentially exposed or susceptible subpopulations identified as relevant to the Risk Evaluation. If 

unreasonable risk is found, EPA is required to perform Risk Management.  

 Market Failure 

Welfare economics states that allocative efficiency is achieved if no alternative allocation can make at 

least one person better off without making another one worse off. When allocative efficiency occurs, 

consumers’ marginal benefits exactly equal producers’ marginal costs. If the economy fails to achieve this 

efficient outcome, too little or too much is produced, resulting in potential welfare loss.  

The private market is a mechanism that can allocate resources efficiently. However, the market’s 

allocation of resources will not always be desirable from the standpoint of society. The market will fail to 

achieve a socially efficient outcome when differences exist between private market values and social 

values.  

http://www.dem.ri.gov/pubs/regs/regs/air/air22_08.pdf
http://www.dem.ri.gov/pubs/regs/regs/air/air22_08.pdf
http://www.dem.ri.gov/pubs/regs/regs/air/air22_08.pdf
http://app.leg.wa.gov/RCW/default.aspx?cite=70.285&full=true
http://app.leg.wa.gov/RCW/default.aspx?cite=70.285&full=true
http://app.leg.wa.gov/rcw/default.aspx?cite=70.310&full=true
http://app.leg.wa.gov/rcw/default.aspx?cite=70.310&full=true
http://app.leg.wa.gov/rcw/default.aspx?cite=70.310&full=true


 

Problem Definition/Market Failure  ▌pg.  1-10 

Market regulation is justified when the market mechanism fails to deliver a socially efficient outcome. 

The economic literature has identified the following common causes of market failure:  

• Externalities (negative and positive), common property resources, and public goods; 

• Market power;  

• Inadequate or asymmetric information. 

This section discusses how negative externalities are present in the market for the chemical regulated 

under this proposed rule6. By understanding how the market is affected by this market failures, more 

effective regulations can be designed. 

 Externalities 

A negative externality occurs when one party’s action imposes an uncompensated negative effect on 

another party. For example, the manufacturer, processor, or consumer of a good may impose costs on 

another party. Because these external costs are not internalized by the manufacturer, processor, or user, 

they are therefore not considered in the production (or processing, use) and pricing decision of the 

manufacturer, processor or user. As a result, costs are under-valued and the level of output produced (or 

processed, used) is higher than the social optimal output level. Therefore, a negative externality occurs 

when a firm makes decisions based on private costs instead of social costs, leading to an excess of 

product in the market.  

EPA believes that the cause of market failure in the market for asbestos subject to this proposed rule 

stems from negative externalities. Asbestos is a well-established carcinogen, therefore release of and 

exposure to asbestos may impose maladaptive health costs on third parties which are not internalized by 

those manufacturing, processing, distributing, or using the chemical. Decreasing the volume of asbestos 

in the market reduces the negative externalities caused by exposure to the chemical.  

Society may experience health benefits from regulatory measures that limit or eliminate the manufacture, 

processing and use of asbestos. In the following section, EPA discusses some of the potential negative 

externalities associated with asbestos in order to illustrate how government intervention may reduce the 

resulting market inefficiencies. Society benefits from such regulatory measures only up to the point where 

the value of these negative externalities is accounted for. To the extent that the costs of these regulatory 

measures on manufacturers and users of asbestos is greater than the external costs imposed on other parts 

of society, this new state is also suboptimal. Any regulatory measure that goes beyond the point where the 

externalities are internalized also reduces social welfare. The economically efficient level of control is 

where the marginal cost of further control equals society’s willingness to pay for the next increment of 

control. Adverse effects may still occur at this level, but additional regulatory costs to further reduce or 

eliminate these effects would not be Pareto optimal. Comparably, if post-rule, the cost to society from 

release and exposure to asbestos remains greater than costs to manufacturers and users from the 

regulation, the rule would also not beget a Pareto optimal outcome.  

 Regulatory Remedies to Reduce Negative Externalities  

Asbestos is a carcinogen that is banned in some capacity by nearly 60 countries (EPA 2020c). As 

discussed in Section 1.1.3, the proposed and alternative regulatory options detail various requirements 

that will reduce the negative human health externality. Prohibition of the chemical and the ECEL reduce 

exposure of asbestos to third parties. Informational measures communicate information about the 

 
6 This discussion focuses on negative externalities because this is the market failure addressed by this proposed regulation. Please 

refer to EPA Guidelines for Preparing Economic Analyses (EPA 2014a)  for a discussion on additional sources of market 

failure identified in the literature. 
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chemical to third parties. EPA contends that these measures are sufficient to reduce negative externalities 

associated with asbestos.  

 Justification for Regulation at Federal Level 

The chemical and products associated with this rulemaking are distributed in commerce across state lines, 

and thus they fall under the federal jurisdiction of regulation under TSCA. It is more efficient for 

companies manufacturing, processing, and distributing these products to comply with a single federal 

standard rather than a patchwork of different state regulations. While this rule will not preempt state 

standards, states would not need to promulgate regulations if there is a federal regulation in place. 
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 Profile of Affected Industries and Entities  

Asbestos usage in the U.S. has been in decline for decades. Asbestos was previously reported to have 

been a constituent in at least 3,000 manufactured products (Shride 1973), but there are now only a handful 

of applications where it is known to be manufactured or processed in the U.S. The total quantity of bulk 

asbestos consumed has also declined drastically (the quantity of asbestos contained in imported articles is 

not known). According to the U.S. Geological Survey, domestic and overseas markets began to contract 

during the early 1970s when the first of numerous bans on asbestos products in the United States and 

abroad went into effect in response to health and liability issues associated with asbestos use (USGS 

2021a). By 2000, “[m]ost U.S. manufacturers had halted production of asbestos-containing products, 

begun using asbestos substitutes, and (or) replaced asbestos-containing products with ones that did not 

contain asbestos” (USGS 2021a). Domestic consumption of bulk asbestos has not exceeded 775 tons 

since 2012, less than 0.1% of peak consumption in the early 1970s (see Figure 1). 

Figure 1: U.S. Asbestos Consumption from 1900 to 2018 

 
Source: USGS (2021a) 

  

The only form of asbestos manufactured (including imported), processed, or distributed for use in the 

United States today is chrysotile asbestos. The United States Geological Survey (USGS) estimated that 

300 metric tons of raw chrysotile asbestos were imported into the U.S. in 2020 (USGS 2021b). This raw 

asbestos is used exclusively by the chlor-alkali industry and imported amounts tend to range between 100 

and 800 metric tons during a given year.  

In addition to the raw chrysotile asbestos imported by the chlor-alkali industry, EPA is also aware of 

imported asbestos-containing products; however, the import volumes of those products are not fully 

known. The ongoing uses of imported asbestos-containing products that EPA has identified as being 
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intended, known or reasonably foreseen are sheet gaskets, brake blocks, aftermarket automotive 

brakes/linings, other vehicle friction products, and other gaskets.  

The following sections present descriptions of the industries associated with each category of use 

category.  

 Chlor-Alkali Industry 

Section 2.1.1 presents an overview of the chlor-alkali industry and identifies the chlor-alkali facilities 

using asbestos diaphragms that will be affected under the proposed rule. Section 2.1.2 discusses the 

alternative technology that EPA expects chlor-alkali facilities will adopt under a prohibition of asbestos 

diaphragms. 

 Profile of Affected Industry and Entities 

Chrysotile asbestos is used in the chlor-alkali industry for the fabrication of semi-permeable diaphragms, 

which are used in the production of chlorine and sodium hydroxide (caustic soda). Chlorine and caustic 

soda products are used in a wide variety of industries. The predominant use of chlorine is the manufacture 

of polyvinyl chloride (PVC), which has many end-use applications including construction materials, 

automotive components, electrical and electronic products, medical devices, and consumer products 

(Bommaraju and O'Brien 2015; Lakshmanan and Murugesan 2014; Euro Chlor 2016a; Euro Chlor 

2016c). Chlorine is also used in the manufacture of other organic and inorganic chemicals, as a 

component of bleach and other disinfectants, and to treat and decontaminate water supplies (Bommaraju 

and O'Brien 2015; Euro Chlor 2016a; Euro Chlor 2016c). Caustic soda is a co-product of chlorine 

production and is also used in a range of applications, including pulp and paper production, water 

treatment, soaps and detergents, textiles, aluminum refining, mineral oils, and the manufacture of organic 

and inorganic chemicals (Euro Chlor 2016b). Figure 2 presents the global distribution of end-uses for 

both chlorine and caustic soda, reproduced from Bommaraju and O'Brien (2015). 

 

Figure 2: Chlorine and Caustic Soda End Uses 

 

 

Fig. 1. End uses for chlorine (2013). Fig. 2 End uses for caustic soda (2013). 

 

Source: Reproduced from Bommaraju and O'Brien (2015) 
EDC/VCM = ethylene dichloride/vinyl chloride monomer 

 

https://knowledge.electrochem.org/encycl/fig/b01/b01-f01.png
https://knowledge.electrochem.org/encycl/%20fig/b01/b01-f02.png
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Chlor-alkali facilities import shipments of asbestos and fabricate the diaphragms on-site (EPA 2020c). 

The chlor-alkali chemical production process involves the separation of the sodium and chlorine atoms of 

salt in saltwater via electricity to produce sodium hydroxide, hydrogen, and chlorine. This reaction occurs 

in an electrolytic cell. A semi-permeable diaphragm prevents the reaction of the caustic soda with the 

chlorine and allows for the separation of both materials for further processing. One of the benefits of 

using asbestos to make the diaphragms is that asbestos is chemically inert and able to effectively separate 

the anode and cathode chemicals in electrolytic cells. Alternative processes that do not use asbestos use 

less energy and produce a higher grade of caustic soda, but require substantial infrastructure changes. The 

primary benefit of asbestos diaphragms may be that they can be used with the existing infrastructure at 

plants that were originally designed to use them, avoiding the investment required to accommodate 

alternative processes.  

 

The Chlorine Institute (2020) states that there are 21 chlor-alkali companies across 42 plants in the U.S. 

EPA has identified three companies (Olin Corporation, Westlake Chemical Corporation, Occidental 

Chemical Corporation) owning a total of 9 chlor-alkali facilities in the United States that use asbestos-

containing diaphragms. Table 2-1 presents business statistics on employment and revenue for the three 

identified firms from the Dun and Bradstreet dataset (Dun & Bradstreet 2021).  

 

Table 2-1: Business Statistics of Chlor-Alkali Firms Using Asbestos Diaphragms 

Firm NAICS NAICS Description Employment 
Revenue 
(billions) 

Occidental Chemical 

Corporation 
211120 Crude Petroleum Extraction 14,000 $16  

Olin Corporation 325180 
Other Basic Inorganic Chemical 

Manufacturing 
8,000 $6  

Westlake Chemical 

Corporation 
325211 

Plastics Material and Resin 

Manufacturing 
9,200 $8  

Source: Dun & Bradstreet 2021 

 

Table 2-2 presents information from The Chlorine Institute (2020) on the location, year built, cell types, 

and year capacity was added for the 109 plants using asbestos diaphragms. The table also presents the 

estimated 2021 asbestos diaphragm cell capacity of each plant (IHS Markit 2020). 
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Table 2-2: Chlor-Alkali Plants Using Asbestos Diaphragms 

Firm Location 
Year 
Built 

Cell Type 

Estimated 
2021 

Asbestos 
Diaphragm 

Cell Capacity 
(1000 m. 

tons) 

Occidental 

Chemical 

Corporation 

Oxy - Wichita, KS 1952 OxyTech HC3BT, H4 '75 diaphragm 171 

Oxy - Convent, LA 1981 OxyTech MDC55 diaphragm '95 398 

Oxy - Taft (Hanhnville), LA 1966 OxyTech H4 '75 diaphragm 323 

Oxy - Niagara Falls, NY 1898 OxyTech H4 diaphragm '74, '77 170 

Oxy - La Porte 

(Battleground), TX 
1974 OxyTech MDC 29 diaphragm 527 

Oxy - Gregory (Ingleside), 

TX 
1974 

OxyTech MDC-55 diaph. 7/98, 

12/05 
607 

Olin 

Corporation 

Olin - Plaquemine, LA 1958 Dow diaphragm 768 

Olin - Freeport, TX 1940 Dow diaphragm 1227 

Westlake 

Chemical 

Corporation 

Westlake - Plaquemine, LA 1975 OxyTech H4 diaphragm '95, '96 427 

Total 4,618 

Years shown in “Cell Type” column indicate addition of production capacity. 

Olin has an asbestos diaphragm plant in McIntosh, AL. The company announced in October 2021 that it expects to close that plant by the third 

quarter of 2022 (Olin Corporation 2021a, Olin Corporation 2021b). 
Source: IHS Markit 2020; The Chlorine Institute 2020 

 

The most common diaphragm in use today is known as the Modified Diaphragm. There are various 

forms, but in its most common form it contains fibrous polytetrafluoroethylene (PTFE) and a minimum of 

75% asbestos (Bommaraju et al. 2002; Schmittinger 2000). According to O'Brien et al. (2005), currently 

there are only four compositions that are used in the industry. The four modifiers are Halar, SM-1, SM-2, 

and SM-3. The commercial resin contains 82% alternating units, 8% ethylene blocks, and 10% 

chlorotrifluoroethylene blocks. SM-1 is an extruded PTFE fiber cut to a specific length, and SM-2 is a 

branched fiber. SM-3 is 80% SM-2 with 20% perfluoroalkoxy (PFA) powder. Halar diaphragms contain 

about 5% of a predominantly alternating ethylene chlorotrifluoroethylene copolymer (O'Brien et al. 

2005). 

 Profile of Alternative Technology 

Several alternatives to asbestos-diaphragm technology are used by the chlor-alkali industry. These include 

membrane cell technology, non-asbestos diaphragm technology, and mercury cell technology. Figure 3 

shows the prevalence of each technology type in the U.S. over time, using data from The Chlorine 

Institute (2020). As shown in the figure, the chlor-alkali industry has trended away from diaphragm and 

mercury cells to membrane cells over the last several decades. This is likely due to several advantages of 

membrane cells, including production of a purer caustic soda grade, increased energy efficiency, and 

avoiding the use of mercury and asbestos (EC 2014). The 2019 estimated daily chlorine capacity in the 

U.S. was 42,571 short tons, or approximately 14 million metric tons across 365 days (EC 2014; The 

Chlorine Institute 2020).Thus, the total estimated asbestos diaphragm capacity of approximately 5 million 

metric tons presented in Table 2-2 represents approximately 33 percent of total U.S. capacity.  
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Figure 3: U.S. Chlorine Production Methods by Percent of Total Installed Capacity 

 
Source: The Chlorine Institute 2020 

 

EPA expects non-asbestos diaphragms and membrane cells will be the likely substitutes to asbestos 

diaphragms under the proposed prohibition. Table 2-3 presents a summary comparison of asbestos 

diaphragm, non-asbestos diaphragm, and membrane cells. Sections 2.1.2 (A) and 2.1.2 (B) provide further 

descriptions of non-asbestos diaphragm and membrane cell technology, respectively. 
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Table 2-3: Comparison of Asbestos Diaphragm, Non-Asbestos Diaphragm, and 
Membrane Cell Technology 

Attribute Asbestos Diaphragm 
Non-Asbestos 

Diaphragm 
Membrane Cell 

Use of hazardous 

materials 

Contains asbestos and 

PTFE fibers 

Does not contain asbestos. 

Contains PTFE fibers. 

Does not contain asbestos. 

Contains PTFE fibers. 

Energy consumption 

Highest energy 

consumption. High steam 

requirements for caustic 

concentration. 

Approximately 100-150 

kWh/t Cl2 lower power 

consumption than non-

asbestos diaphragms (EC 

2014). Shows stability to 

load variations and 

outages (EC 2014). 

Approximately 200 kWh/t 

Cl2 lower power 

consumption than non-

asbestos diaphragms (EC 

2014) and up to 1,400 200 

kWh/t Cl2 lower energy 

for oxygen depolarized 

cathode technology 

(Bommaraju et al. 2002). 

Shows stability to load 

variations and outages 

(EC 2014). 

Caustic soda and 

chlorine quality 

Lower caustic soda 

quality than membrane 

cells. Low chlorine 

quality. 

Lower caustic soda 

quality than membrane 

cells. Low chlorine 

quality. 

Higher quality of caustic 

soda than diaphragm 

cells. High oxygen 

contamination in chlorine 

product (EPA 2010). 

Lifespan 200-500 days (EC 2014) 
At least 5 years (EC 

2014) 
3-5 years (EC 2014) 

Operating requirements 

Low quality brine 

requirements. Higher 

steam requirements to 

concentrate the caustic 

soda (EC 2014). 

May require additional 

brine purification steps. 

Reduced steam 

requirements to 

concentrate the caustic 

soda (EC 2014)  

Higher quality of salt and 

brine required; more 

processing steps required 

to purify the brine; higher 

unit consumption of salt; 

higher internal 

consumption of caustic 

soda and hydrochloric 

acid for regeneration of 

the ion-exchange resins 

and for brine acidification 

for chlorate 

decomposition; purging of 

brine streams releases 

chlorates to the 

environment through 

waste water (Lakshmanan 

and Murugesan 2014). 

May need additional 

processing of chlorine gas 

to remove oxygen (EC 

2014). 

 

 Non-Asbestos Diaphragms 

In a diaphragm cell plant, a diaphragm is placed between the anode and cathode of an electrolysis cell to 

separate the chlorine, hydrogen, and caustic soda products (Lakshmanan and Murugesan 2014). The 

diaphragm ensures that the chlorine and hydrogen do not spontaneously ignite and the chlorine and 

caustic soda do not form undesirable reactant products (EC 2014). The diaphragm cell process is shown 
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in Figure 4, which is reproduced from Euro Chlor (2021a). Lakshmanan and Murugesan (2014) describe 

the diaphragm cell process: 

 
The height of brine in the anode compartment is maintained above the level in the cathodic side to enable brine to 

slowly permeate through the diaphragm (Varjian 2003). Saturated brine is fed to the anode compartment, where 

electrolysis of the brine takes place. Chlorine is formed at the anode. While sodium ions travel through the diaphragm, 

some sodium chloride is also transported along with it. At the cathode, hydrogen forms and the weak caustic soda 

containing around 14% sodium chloride is sent for further processing. The solution is then channeled through three or 

four evaporation processes to achieve a concentration of 50%. The salt crystallizes out on saturation of the caustic soda 

and is separated from it via crystallization and filtration and reused in the process.  

 

Figure 4: The Diaphragm Cell Process 

 
Source: Euro Chlor 2021a 

 

Development of non-asbestos diaphragm cells began in the mid-1980s (EC 2014). While asbestos 

diaphragms contain some fibrous fluorocarbon polymer content7, all non-asbestos diaphragms are 

fabricated primarily from polytetrafluoroethylene (PTFE) fibers (Euro Chlor 2020; EC 2014). PTFE 

fibers impart desirable characteristics, such as stability against chlorine and caustic soda. This stability 

 
7 The Modified Diaphragm is the most common diaphragm in use today. The Modified Diaphragm is a mixture of asbestos and a  

fibrous fluorocarbon polymer containing a minimum of 75% asbestos (Bommaraju et al. 2002; Schmittinger 2000) 
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results in longer lifespans as compared to asbestos diaphragms. The asbestos in asbestos diaphragm cells 

also swells during operation, resulting in lower electrical conductivity and higher energy consumption. 

This swelling does not occur in non-asbestos diaphragms and thus energy demand is lower than in 

asbestos diaphragms.  

 

De Nora’s Polyramix®/PMX® and PPG’s Tephram® are two non-asbestos diaphragms used in chlor-

alkali plants. The Polyramix®/PMX® diaphragms are constructed from a PTFE base with embedded and 

free zirconia (ZrO2) particles. These diaphragms can be used in Hooker H-type and Diamond MDC-type 

cells. The PMX® fibers have a diameter of 10-100 µm and are 1,000-7,000 µm long and are non-

carcinogenic. In comparison, chrysotile asbestos fiber have a diameter of 0.1-0.3 µm and are 0.1-6.0 µm 

long (EC 2014). PPG’s Tephram® diaphragms are constructed from a basecoat of PTFE fibers and a 

perfluorinated ion-exchange resin, a topcoat of inorganic particles, and a third component of soluble and 

insoluble materials. Tephram® diaphragms can be used in Diamond MDC-type, Columbia N-type, and 

Glanor cells (EC 2014). 

 

Table 2-4 presents the chlor-alkali plants EPA as identified as potentially using non-asbestos diaphragms. 

 
Table 2-4: Chlor-Alkali Plants using Non-Asbestos Diaphragms 

Firm Location Year Built Conversion Description 

Occidental 

Chemical 

Corporation 

Wichita, KS 1952 

According to the Occidental Chemical Corporation, 

both asbestos and non-asbestos Polyramix 

diaphragms as well as membrane cells are used at 

this site. For the purposes of this economic analysis, 

it is assumed that the entire diaphragm cell capacity 

is attributed to asbestos diaphragms. 

Geismar, LA 1976 
According to the Occidental Chemical Corporation, 

this facility uses non-asbestos diaphragms. 

Westlake 

Chemical 

Corporation 

Lake Charles, LA 1947 

PPG (the previous owner of the plant) converted 

many cells to non-asbestos Tephram diaphragms 

before 2003. PPG mentioned successfully using 

Tephram on Glanor V-1244 cells. 

New Martinsville, WV 1943 

PPG (the previous owner of the plant) converted 

many cells to non-asbestos Tephram diaphragms 

around 2003. PPG mentioned successfully using 

Tephram on Columbia N6 and Oxytech MDC-55 

cells. 

SABIC Burkville, AL 1987 

GE (the previous owner of the plant) converted to 

non-asbestos PMX diaphragms (Florkiewicz and 

Curlin 1992). Unclear if any non-asbestos 

diaphragms are still being used or if all cells have 

converted to membranes. 

Source: The Chlorine Institute 2020 

 

Non-asbestos diaphragms have several environmental and economic advantages over asbestos 

diaphragms. For one, non-asbestos diaphragms may be expected to have lifespans of at least five years, as 

compared to 200-500 days for asbestos diaphragms (EC 2014). PMX® diaphragms in Europe have been 

demonstrated to last over 10 years (EC 2014). Given these longer lifespans, the base covers and perimeter 

gaskets rather than the separator are often the components of the diaphragm cell with the shortest 

lifespans and therefore the determinant of the useful life of the cell (EC 2014).  
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As previously mentioned, non-asbestos diaphragms also have advantages of asbestos diaphragms in terms 

of energy consumption. EC (2014) estimates that the electrical energy consumption of non-asbestos 

diaphragm cells is approximately 100-150 kWh/t Cl2 lower than asbestos diaphragm cells. These energy 

savings are in part due to the diaphragm itself, but about one-third of the energy savings is due to 

compatibility of non-asbestos diaphragms with zero-gap configuration using expandable anodes, and one-

third is due to improved cathodes (EC 2014). Expandable anodes reduce the gap between the anode and 

the diaphragm to approximately 1 mm, which reduces the electrical resistance of the cell and thus overall 

energy consumption (EC 2014). In addition, the energy consumption of non-asbestos diaphragms is stable 

even given outages, shutdowns, and load variations (EC 2014). Because non-asbestos diaphragms can use 

higher cell liquor strength, they also may have lower steam consumption requirements to concentrate the 

caustic (EC 2014). 

 

Iron impurities in the brine have been an issue for some non-asbestos diaphragm plants (EC 2014). 

During a shutdown, hypochlorite levels in the catholyte increase, causing the steel cathode to corrode and 

iron oxides to plug the diaphragm. The resulting tighter diaphragms lead to higher caustic strength and 

lower efficiency. Iron impurities in the brine are due to recycled waste water from other production units 

that are used in the brine system. Removing the impurities may require modifications to the brine 

treatment system to produce a purer brine (EC 2014). 

 

The costs of converting a chlor-alkali plant to non-asbestos diaphragm cells will vary depending on the 

facility. Capital equipment costs will vary depending on the configuration of the cells, and additional 

equipment may be required for a diaphragm preparation facility, a reducing agent injection system, a 

polarization rectifier to protect the cathodes against corrosion, and additional brine purification equipment 

(EC 2014). In addition, non-asbestos plants may have higher material costs due to operating at lower 

current densities, which require larger electrode areas than plants operating at higher current densities (EC 

2014). However, cost savings may accrue from reduced operating costs due to lower cell voltage, reduced 

cell renewal costs due to longer diaphragm lifespans and steel cathodes, reduced cell maintenance costs, 

and reduced waste handling and disposal costs (EC 2014). 

 

 Membrane Cells 

Membrane cell technology was developed in the early 1970’s, with the first plant installed in 1975 (EC 

2014). Membrane cells are the current best available technology in the chlor-alkali industry. The 

technology operates through the selective permeability of the membranes, which allow only specific 

components to pass through. The membrane cell process is shown in Figure 5, which is reproduced from 

Euro Chlor (2021b). Lakshmanan and Murugesan (2014) describe the membrane cell process: 

 
A saturated brine solution that has been treated is channeled to the anodic compartment while demineralized water is 

fed to the cathodic department. During the electrolysis, sodium ions and some water permeates through the membrane 

and enters the cathode department. Chlorine gas is formed in the anode compartment. In the cathode compartment, 

water molecules are electrolyzed, releasing hydrogen gas. The hydroxyl ions will combine with the sodium that 

permeates through the membrane, to form sodium hydroxide. The depleted brine that leaves the anodic compartment is 

sent for processing and re-concentration before it is fed back to the anodic compartment. 
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Figure 5: The Membrane Cell Process 

 

Source: Euro Chlor 2021b 

 

Membranes are typically manufactured off-site and supplied to chlor-alkali facilities ready to use (O'Brien 

et al. 2005). The membranes are typically constructed from two layers of perfluoro-sulfonic acid and 

perfluorocarboxylic acid films (Lakshmanan and Murugesan 2014). One layer is substituted with a 

carboxylic group that supports transport of sodium and potassium ions and prevents transport of 

hydroxide, chloride, hypochloride, and chlorate ions. The other layer is substituted with sulphonic groups 

and imparts mechanical strength and electrical conductivity. The layers are reinforced with PTFE fibers 

for additional mechanical strength (EC 2014). The lifespan of a membrane is typically three to five years 

(EC 2014). 

 

Membrane cells produce a higher grade of caustic soda and also have lower energy requirements as 

compared to diaphragm cells. For example, EC (2014) estimates an average membrane cell plant will 

require 200 kWH/tonne less energy than an asbestos diaphragm plant. Oxygen depolarized cathode 

(ODC) technology in particular is a recent advancement in the membrane cell process in which oxygen is 

introduced and released from the cathode and requires significantly less energy than other techniques 

(Lakshmanan and Murugesan 2014). Commercial-scale test data has indicated that ODC plants may 

increase energy savings to 1,400 kWh/tonne over asbestos diaphragm plants (Bommaraju and O'Brien 

2015). Membrane cells also demonstrate a higher tolerance to power fluctuations, which is an advantage 

in regions where energy prices also fluctuate (EC 2014). 
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Table 2-5 presents the chlor-alkali plants EPA has identified as potentially using membrane cells. 

 
Table 2-5: Chlor-Alkali Plants using Membrane Cells 

Firm Location Year Built Cell Type 

Occidental Chemical 

Corporation 

Wichita, KS 1952 OxyTech membrane '83 

Taft (Hanhnville), LA 1966 OxyTech MGC membrane '86, ‘98 

Geismar, LA 1976 BITAC Bipolar membrane '00 

New Johnsonville, TN 2014 BITAC Bipolar Membrane 

Olin Corporation 

McIntosh, AL 1952 Uhde membrane '04, '06, '07 

Freeport, TX 1940 Membrane added in ’99, ‘14 

St. Gabriel, LA 1970 CEC nBiTAC membrane '09 

Niagara Falls, NY 1987 Asahi Chemical membrane '87, '96 

Charleston, TN 1962 Ineos Membrane '12 

Westlake Chemical 

Corporation 

Calvert City, KY 1966 Asahi membrane '02 

Geismar, LA 2013 Chlorine Engineers membrane 

Lake Charles, LA 1947 Chlorine Engineers, membrane '07 

Longview, WA 2006 Ineos FM-21SP, membrane 

SABIC1 Mt. Vernon, IN 1976 OxyTech H2A diaphragm '95, '96 
Years shown in “Cell Type” column indicate addition of production capacity. 
Source: The Chlorine Institute 2020 
1 Estimated to convert capacity to membranes December 2020. 

 

The capital costs of converting a chlor-alkali plant to a membrane cell plant may include changing 

electrolysers, additional brine purification, additional brine dechlorination, inclusion of a cell room 

caustic soda recirculation system, changing transformers and rectifiers, and adapting the caustic soda 

concentration unit (EC 2014). Unlike diaphragms, membranes do not allow brine to pass through, 

resulting in a weaker brine that is then recovered and resaturated (Stanley 2001). That weak brine has a 

dissolved chlorine content of about 0.5%, which needs to be removed because any chlorine in the brine 

will negatively affect the ion-exchange process (Stanley 2001). In addition, diaphragm cells can operate 

with a brine hardness of 3 ppm, whereas membrane electrolysers require a purer brine with a hardness of 

less than 20 ppb (Stanley 2001). Thus, additional brine purification equipment may be required prior to 

electrolysis. The caustic soda produced by the technique may need to undergo evaporation to increase its 

concentration, and the chlorine gas produced may need to undergo liquification and evaporation to 

remove oxygen (EC 2014). Operating costs will vary by site depending on steam and electricity costs, 

labor costs, and the required caustic soda purity (EC 2014). 

 

 Sheet Gasket (for Chemical Production) Industry 

Gaskets are commonly used in industry to form leakproof seals between fixed components. While many 

asbestos-free gaskets are commercially available and widely used, asbestos-containing gaskets are used 

for industrial applications where gasket material is exposed to extreme conditions, such as high 

temperatures, high pressures, and the presence of chlorine or other corrosive substances. Correspondence 

with industry groups has indicated that gaskets made from non-asbestos materials reportedly do not 

provide an adequate seal under these extreme conditions (ACC 2018). Such extreme production 

conditions are found in many chemical manufacturing and processing operations, including the 

manufacture of titanium dioxide and chlorinated hydrocarbons, polymerization reactions involving 

chlorinated monomers, and steam cracking at petrochemical facilities.  

According to the Economic Analysis for the 1989 TSCA section 6 rule, the benefit of using asbestos in 

sheet gaskets were that asbestos fibers are chemically inert; nearly indestructible; and partially adsorb the 
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binder with which they are mixed during processing, intertwining within it and becoming the 

strengthening matrix of the product (EPA 1989). 

Branham Corporation is the one known company in the United States to fabricate gaskets from asbestos-

containing rubberized sheeting. This stamping activity occurs at two Branham facilities: one in Gulfport, 

Mississippi and the other in Calvert City, Kentucky. Branham imports the sheeting, with the sheets 

containing 80 percent or more chrysotile asbestos encapsulated in 20 percent styrene-butadiene rubber 

(Chemours 2017). Branham supplies its finished asbestos-containing gaskets to several customers, 

including two Chemours facilities located in DeLisle, Mississippi and New Johnsonville, Tennessee 

(Branham Corporation 2018), a Westlake Chemical facility, and a Denka Performance Elastomer facility 

(ACC 2018).  

According to Chemours, it uses asbestos gaskets in specific applications (such as where the gasket 

material is exposed to elevated temperatures and temperature cycling in the presence of oxygen and/or 

chlorine and/or titanium tetrachloride). The company has indicated that the benefits of using asbestos 

gaskets in these applications is that the asbestos gaskets are very stable in larger sizes and require less 

seating stress. The company states that, especially in larger flanges, the non-asbestos alternatives are 

fragile, problematic to initially seat, break easily upon installation, are prone to leakage and break down 

4-5 times faster over time (Chemours 2021). Chemours states that it uses approximately 800 asbestos-

containing gaskets per year at one site and about 1,200 per year at another (compared to around 20,000 

non-asbestos gaskets per site per year), and that the total number of asbestos gaskets used was reduced by 

75% from 2015 to 2020 (Chemours 2021).  

In addition to the four facilities supplied by Branham, EPA also identified one INEOS facility using 

asbestos sheet gaskets (INEOS 2021). EPA was not able to confirm whether an additional firm that 

manufactures titanium dioxide uses asbestos-containing gaskets, so this analysis only considers the 

Chemours, Westlake Chemical, Denka Performance Elastomer, and INEOS facilities as end users of 

asbestos-containing gaskets. It is unknown whether the gaskets used by INEOS are imported or sourced 

from a domestic supplier. Given the possibility that there is another domestic sheet gasket stamper in 

addition to Branham, this analysis assumes that there are two companies fabricating asbestos-containing 

gaskets. Table 2-6 presents business statistics on sites, employment, and revenue for the identified sheet 

gaskets stamping firms and end-user titanium dioxide manufacturers from the Dun and Bradstreet dataset 

(Dun & Bradstreet 2021). 
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Table 2-6: Business Statistics of Sheet Gasket Stamping and End User Firms 

Firm 
Parent 

Company 
NAICS 

NAICS Description 

Number of 
Sites Using 
Asbestos-
Containing 

Gaskets 

Employment 
Revenue 
(millions) 

Manufacturer 

Branham Corporation 332322 
Sheet Metal Work 

Manufacturing 
2 100 $25  

Unknown Manufacturer Unknown (assumed to be 2 sites) 

End User 

The Chemours Company 325998 

All Other Miscellaneous 

Chemical Product and 

Preparation Manufacturing 

2 6,500 $4,900  

Westlake Chemical 

Corporation 
325211 

Plastics Material and Resin 

Manufacturing 
1 9,200 $7,500  

Denka Performance 

Elastomer 
325194 

Cyclic Crude, Intermediate, 

and Gum and Wood 

Chemical Manufacturing 

1 6,300 $3,300  

INEOS 325211 
Plastics Material and Resin 

Manufacturing 
1 2,400 $909  

Source: Dun & Bradstreet 2021, Branham Corporation 2018, INEOS 2021  

 

Table 2-7 presents the production capacity of U.S. producers of titanium dioxide pigment. 

Table 2-7: U.S. Producers of Titanium Dioxide  

Company Plant location 
Capacity in 2014 

(metric tons per year) 

Chemours (previously DuPont Titanium Technologies) De Lisle, MS 340,000 

Chemours (previously DuPont Titanium Technologies) New Johnsonville, TN 400,000 

INEOS (previously Cristal) Ashtabula, OH 245,000 

Louisiana Pigment Lake Charles, LA 160,000 

Tronox Ltd. Hamilton, MS 225,000 

Total  1,370,000 

Source: USGS 2016. The former Chemours plant in Edgemoor, DE (previously DuPont Titanium Technologies) is no longer in operation. 

 

The Economic Analysis for the 1989 TSCA asbestos rule stated that a single substitute for asbestos in 

gaskets was not available, and that manufacturers had to replace asbestos fibers with a combination of 

substitute materials. The formulations of the substitute materials most often included a combination of 

more than one type of substitute fiber and more than one filler in order to reproduce the properties of 

asbestos necessary for that application. Formulation of substitute products were done on an application-

by-application basis by each manufacturer (EPA 1989).The 1989 Economic Analysis described six likely 

substitute materials: (1) aramid mixtures; (2) fibrous glass mixtures; (3) graphite mixtures; (4) ceramics; 

(5) cellulose mixtures; and (6) PTFE mixtures. It noted that aramid mixtures physically degrade at 

temperatures above 800 °F but that the fiber is very strong and can withstand very high pressure up to the 

temperature limit. It stated that graphite material is often used in oil refinery and well-drilling equipment 

because of its high temperature resistance and that a wire inset is often added for increased strength in 

these high temperature, high pressure applications. And it stated that PTFE fibers offer chemical 
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resistance to all but the most powerful oxidizing agents, acids, and alkalies in temperatures ranging from 

450 °F to 500 °F (EPA 1989). 

According to Louisiana Pigment Company (a titanium dioxide manufacturer that does not use asbestos 

gaskets), the types of gaskets it uses in high temperature applications include gaskets that are 100% 

Inconel (an alloy made of nickel, chromium and iron); gaskets with Inconel windings and a variety of 

different filler materials including vermiculite, PTFE, and flexible graphite; gaskets made of flexible 

graphite; and gaskets made with a vermiculite coated woven fiber. 

 Oilfield Brake Block Industry 

Brake blocks are used in oilfield operations in drawworks hoisting machines, which raise and lower the 

traveling blocks during drilling. The brake blocks are a component of the braking system. According to 

product specification sheets, asbestos-containing brake blocks are most often used on large drilling 

drawworks and contain a wire backing for added strength. They are more resistant than full-metallic 

blocks, with good flexibility and a favorable coefficient of friction. The asbestos allow for heat 

dissipation and the woven structure provides firmness and controlled density of the brake block. 

Drawworks can have either one or two drums, with each drum usually containing 10 brake blocks, 

resulting in a total of 20 to 40 brake blocks per drawworks (Popik 2018).  

Many of today’s rigs use electromagnetic braking systems that reportedly do not contain asbestos and 

some use braking systems that do not use friction pads during normal operation. However, a precise count 

of the rigs with and without asbestos-containing brakes is not available. EPA identified one U.S. 

company, American Friction, that imports and distributes non-metallic, asbestos-woven brake blocks used 

in the drawworks of drilling rigs (American Friction 2021). It is unclear if any other companies fabricate 

or import asbestos-containing brake blocks, or how widespread the continued use of asbestos brake 

blocks is in oilfield equipment. However, EPA understands from communications with industry that the 

use of asbestos-containing brake blocks has decreased significantly over time and continues to decline 

(Popik 2018). Communications with industry indicate that operations using a DC-powered silicon 

controlled rectified system (SCR) rig are likely still using asbestos-containing brake bocks, but most 

companies have moved away from DC-powered rigs to using AC-powered rigs (IADC 2019). 

According to American Friction, the major benefit of using asbestos in brake blocks is performance. The 

company claims that non-asbestos replacements have a useful life half that of products containing 

asbestos, are expensive, and are subject to sudden failure (American Friction 2021). 

Table 2-8 presents industry statistics for the NAICS expected to fabricate or import brake blocks 

containing asbestos, as well as the industries expected to use asbestos-containing brake blocks. The 

expected NAICS for fabricators and importers is based on the NAICS for American Friction. 
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Table 2-8: Industry Statistics for Oilfield Brake Blocks Importers and End Users 

Firm Type NAICS NAICS Description 
Number 
of Firms 

Employment 
Estimated 
Receipts 
($1000) 

Fabricator/Importer1 336390 
Other Motor Vehicle Parts 

Manufacturing 1 10 $1,300  

End User2 
211120 Crude Petroleum Extraction 4,570 85,169 $161,262,281  

211130 Natural Gas Extraction 630 23,816 $68,915,381  

Source: U.S. Census Bureau 2021 
1 Business data for American Friction, the only importer of oilfield brake blocks identified by EPA. 
2 EPA could not identify the number of firms using asbestos-containing brake blocks in drilling rigs. Industry statistics reflect all firms in the oil and 
gas extraction industry.  

 

The economic analysis for EPA’s 1989 asbestos rule (EPA 1989) did not consider oilfield brake blocks as 

a separate category. Instead, it included them as part of the general “Friction materials” category, which 

included agricultural equipment (e.g., combines); mining and oil-well-drilling equipment; construction 

equipment (e.g., cranes and hoists); heavy equipment used in various manufacturing industries (e. g., 

machine tools and presses); military equipment; marine engine transmissions; elevators; chain saws; and 

consumer appliances (e.g., lawn mowers, washing machines, and vacuum cleaners). According to the 

report, many non-asbestos formulations for these products contained fiberglass, Kevlar(R) aramid fiber, or 

both, and other fibers (often mineral fibers). One example was a brake block used in large cranes and oil-

well drilling equipment containing fiberglass and Kevlar(R). The report also indicated that semi-metallics 

could be successfully manufactured for very heavy brake block applications (EPA 1989). 

 Aftermarket Automotive Brake Industry 

Chrysotile asbestos fibers offer many properties (e.g. heat resistance, flexibility, good tensile strength) 

that are desired for brake linings and brake pads (Paustenbach et al. 2004). The two primary types of 

automobile brakes are drum brakes and disc brakes, and chrysotile asbestos has been found both in linings 

for drum brake assemblies and pads in disc brake assemblies. Drum brakes were more prevalent than disc 

brakes in older vehicles. When the vehicle operator engages drum brakes, the brake shoes (which contain 

friction materials) contact the rotating brake drum, and this contact slows the vehicle. Disc brakes are 

much more common today than drum brakes, and they function by applying brake pads (which contain 

friction materials) to the surface of the revolving brake disc, and this contact slows the vehicle.  

According to the Economic Analysis for the 1989 TSCA section 6 rule, the benefit of using asbestos in 

automotive drum brakes were its thermal stability, reinforcing properties, flexibility, resistance to wear, 

and relatively low cost (EPA 1989). 

The use of chrysotile asbestos in automotive parts has decreased dramatically in the last 30-40 years. 

Several decades ago, virtually all vehicles had at least some asbestos-containing components. EPA is not 

aware of any automobile manufacturers that currently use asbestos products in brake assemblies for U.S. 

vehicles. However, the potential remains for some older vehicles to have asbestos-containing parts and for 

foreign-made aftermarket parts that contain asbestos to be imported and installed by consumers in cars 

when replacing brakes or clutches. Today, individual consumers can find aftermarket automotive products 

marketed as containing asbestos through online vendors in other countries. 

Table 2-9 presents industry statistics for the NAICS potentially importing or replacing asbestos brakes. 
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Table 2-9: Industry Statistics for Aftermarket Automotive Brakes Industry 

NAICS NAICS Description 
Number of 

Firms 
Employment 

Estimated 
Receipts 
($1000) 

4231 
Motor Vehicle and Motor Vehicle Parts and 

Supplies Merchant Wholesalers 
15,858 407,015 $888,305,545  

4411 Automobile Dealers 40,769 1,332,120 $1,008,286,777  

4413 
Automotive Parts, Accessories, and Tire 

Stores 
27,757 533,118 $91,549,620  

4471 Gasoline Stations 66,275 943,917 $467,380,408  

8111 Automotive Repair and Maintenance 147,022 909,940 $116,536,228  

Source: U.S. Census Bureau 2021 

 

The substitutes for asbestos-based brakes include nonasbestos organics, semimetallic materials, sintered 

materials or cermets, and carbon composites. The fibers used in nonasbestos organics include E-glass or 

synthetic mineral fiber blown from slag; ceramic; metallic (steel, copper, or brass); wollastonite; or 

organic (cotton, acrylic, polyaromatics, or cellulose-based). Semimetallics usually contain more than 50 

weight percent iron and/or steel components, such as steel fibers and iron powder. Various property 

modifiers are also used in semimetallics, such as ceramic powders, organic or rubber particles, and 

graphite powders. Cermet friction materials are metal-bonded ceramic compositions where the metal 

matrix may be copper or iron. Carbon composites usually consist of three types of carbon: carbon in the 

fibrous form, carbon resulting from the controlled pyrolysis of the resin (usually phenolic-based), and 

carbon from chemical vapor deposition (CVD) filling the pores (Jacko and Rhee 2000). 

 

Another report identified wollastonite (calcium silicate), vermiculite (hydrated calcium aluminum 

silicate), mica (aluminum silicate), basalt fiber, rockwool (blast furnace slag or basalt), Fiberfrax® 

ceramic fiber, polyacrylonitrile (PAN), polyester, chopped glass fiber, and aramid fibers as replacement 

materials for asbestos in brakes (Blau 2001).  

 

 Other Vehicle Friction Products 

This category represents vehicle friction products containing asbestos other than aftermarket automobile 

brakes (which were described in Section 2.4). This category would include products such as clutches, 

automatic transmission friction components, and brakes for vehicles other than automobiles. 

According to the Economic Analysis for the 1989 TSCA section 6 rule, the comments from one 

manufacturer of clutch facings indicated that the benefits of asbestos were that clutches made with 

asbestos were priced substantially lower non-asbestos substitutes and were structurally stable in higher-

temperature applications (EPA 1989).  

 

The 1989 Economic Analysis also stated that a major manufacturer of tractors indicated that substitute 

components were not interchangeable with asbestos components in the tractor aftermarket because these 

transmissions were designed for the particular coefficient of friction of the asbestos components. The 

company stated that it was unlikely that suppliers would develop substitutes in the tractor aftermarket 

because of the relatively low volume of the market (which is also diminishing) and the extreme technical 

difficulty of engineering a substitute for a transmission system that was designed specifically for asbestos 

components. Therefore, a benefit of the use of asbestos may be its performance in any remaining 

equipment that was designed specifically for asbestos-based components (EPA 1989). 
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According to the 1989 Economic Analysis, the benefits of using asbestos in the linings used on the brakes 

of heavy vehicles such as heavy trucks, buses, and heavy off-road vehicles were because of its thermal 

stability, reinforcing properties, flexibility, resistance to wear, and relatively low cost (EPA 1989). 

 

The 1989 Economic Analysis also considered the use of asbestos in friction materials are used in 

agricultural equipment (e.g., combines), mining and oil-well-drilling equipment, construction equipment 

(e.g., cranes and hoists), heavy equipment used in various manufacturing industries (e. g., machine tools 

and presses), military equipment, marine engine transmissions, elevators, chain saws, and 

consumer appliances (e.g., lawn mowers, washing machines, and vacuum cleaners). The benefits of using 

asbestos in these applications were its stable friction properties under heat; strength; wear resistance; 

flexibility (asbestos-based materials can be shaped or bent easily); and its relatively low cost.  

 

One manufacturer of non-asbestos clutch facings for use in cranes, hoists, and oil-well drilling equipment  

considered the substitutes to be inferior because they were less heat-resistant, more expensive, and 

heavier than asbestos-based facings, were abrasive to the transmission systems, and were difficult to 

manufacture (EPA 1989). 

 

While U.S. automotive manufacturers are not installing asbestos brakes on new cars for domestic 

distribution, EPA had previously identified a company reporting it imported asbestos-containing brakes. 

The company initially indicated that it installed asbestos-containing brakes in certain cars made in the 

U.S. that were exported and not sold domestically. However, this company has subsequently stated to 

EPA that it does not use asbestos-containing brakes. EPA has not identified any other firms involved with 

the use of other vehicle friction products containing asbestos, so it is possible that this use is not ongoing. 

Aggregate trade data suggests that there could be imports of other vehicle friction products (e.g. clutches, 

transmissions, brakes for other vehicles or equipment), as there are shipments reported using Harmonized 

Tariff Schedule (HTS) codes for such products8 (USITC 2020). However, given the apparently 

widespread misreporting of HTS codes for products containing asbestos (described in Section 3.4.4 (A)), 

and the fact that the sources for some of the imported products reported to contain asbestos are countries 

that have banned asbestos, the trade data purporting to show imports of the products in this category may 

largely or entirely represent misreported HTS codes for non-asbestos products.  

While the use of other vehicle friction products containing asbestos cannot be ruled out, EPA does not 

have the information to estimate the specific categories of products or number of units that might be 

imported, or how many firms may potentially be affected. As a result, EPA did not estimate any potential 

costs of the proposed rule for this use category. 

Table 2-10 presents industry statistics for NAICS potentially handling other asbestos-containing friction 

products if this use is still ongoing. However, no specific firms in any of these industries have been 

identified as being affected by the proposed rule. 

 
8 HTS codes 6813.20.00.20 and 6813.20.00.25 represent friction materials with a basis of asbestos, other than brake linings and 

pads. HTS codes 6813.20.00.10 and 6813.20.00.15 represent brake linings and pads containing asbestos, which could include 

products for vehicles other than automobiles. 
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Table 2-10: Industry Statistics for Vehicle Friction Products Industry 

NAICS NAICS Description 
Number 
of Firms 

Employment 
Estimated 

Receipts ($1000) 

4231 
Motor Vehicle and Motor Vehicle Parts and 

Supplies Merchant Wholesalers 
15,858 407,015 $888,305,545  

4411 Automobile Dealers 40,769 1,332,120 $1,008,286,777  

4413 Automotive Parts, Accessories, and Tire Stores 27,757 533,118 $91,549,620  

4471 Gasoline Stations 66,275 943,917 $467,380,408  

8111 Automotive Repair and Maintenance 147,022 909,940 $116,536,228  

Source: U.S. Census Bureau 2021 

 

The Economic Analysis for the 1989 TSCA asbestos rule stated that a single substitute for asbestos in 

gaskets was not available, and that manufacturers had to replace asbestos fibers with a combination of 

substitute materials. The formulations of the substitute products most often included a combination of 

more than one type of substitute fiber and more than one filler in order to reproduce the properties of 

asbestos necessary for that application. Formulation of substitute products were done on an application-

by-application basis by each manufacturer. The report identified six likely substitute materials: (1) aramid 

mixtures; (2) fibrous glass mixtures; (3) graphite mixtures; (4) ceramics; (5) cellulose mixtures; and (6) 

PTFE mixtures (EPA 1989). 

 Other Gaskets 

This category represents gaskets other than those used in chemical production (which were discussed in 

Section 2.2). According to the Economic Analysis for the 1989 TSCA section 6 rule, the benefit of using 

asbestos in sheet gaskets were that asbestos fibers are chemically inert; nearly indestructible; and partially 

adsorb the binder with which they are mixed during processing, intertwining within it and becoming the 

strengthening matrix of the product (EPA 1989). 

EPA’s conclusion in the risk evaluation that this use category was intended, known, or reasonably 

foreseen was informed by the initial statement to EPA by a firm that indicated it imported chrysotile 

asbestos-containing gaskets for use in the exhaust system of a specific type of utility terrain vehicle 

(UTV) manufactured and available for purchase in the United States. However, this company has 

subsequently stated to EPA that it does not use asbestos-containing gaskets. EPA has not identified any 

other firms involved with the use of other gaskets containing asbestos, so it is possible that this use is not 

ongoing.  

While the use of other gaskets containing asbestos cannot be ruled out, EPA does not have the 

information to estimate the specific categories of products or number of units that might be imported, or 

how many firms may potentially be affected. As a result, EPA has not estimated any potential costs of the 

proposed rule for this use category. 

If this use is ongoing, it assumed that asbestos-containing gaskets in UTVs are most likely to be replaced 

at UTV dealerships that sell these vehicles; however, no NAICS codes are specific to UTV dealers. The 

industry statistics for NAICS 4412 “Other Motor Vehicle Dealers” are therefore presented in Table 2-11. 

Again, no firm in this industry or any other industries associated with this use category have been 

identified as being affected by the proposed rule. 
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Table 2-11: Industry Statistics for Other Gaskets Industry 

NAICS NAICS Description 
Number of 

Firms 
Employment 

Estimated 
Receipts ($1000) 

4412 Other Motor Vehicle Dealers 12,008 150,775 $69,817,050  

Source: U.S. Census Bureau 2021 

 

The economic analysis for EPA’s 1989 asbestos rule (EPA 1989) included a general “friction materials” 

category, which included agricultural equipment (e.g., combines); mining and oil-well-drilling equipment; 

construction equipment (e.g., cranes and hoists); heavy equipment used in various manufacturing 

industries (e. g., machine tools and presses),military equipment, marine engine transmissions, elevators, 

chain saws, and consumer appliances (e.g., lawn mowers, washing machines, and vacuum cleaners). 

According to the report, many non-asbestos formulations for these products contained fiberglass, 

Kevlar(R) aramid fiber, or both, and other fibers (often mineral fibers) (EPA 1989). 
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 Cost Analysis 

This chapter presents the total incremental costs of the regulatory options considered in this analysis for 

certain use categories. Section 3.1 summarizes the regulatory options considered for each use category. 

Section 3.2 addresses the timeframe of the analysis with respect to annualized costs. Section 3.3 3.3 

presents wage rates used in this analysis. Section 3.4 presents incremental costs of complying with the 

regulatory options for each use category, and Section 3.5 summarizes total costs of the regulatory options. 

This analysis estimates direct compliance costs expected to be incurred within each use category where 

possible based on available data. However, as discussed in EPA’s Guidelines for Preparing Economic 

Analyses (2014a), social cost is the conceptually correct measure of cost. Social cost represents the total 

burden of the regulatory option on the economy and includes the value of all goods and services that will 

not be consumed because of the regulation. Compliance costs provide a reasonable approximation of 

social costs when the regulation is not expected to result in large changes in producer or consumer 

behavior. For the chlor-alkali and sheet gasket use categories in particular, this assumption may be an 

oversimplification given the significant capital investments needed across about 30% of the chlor-alkali 

industry to comply with the regulation.  

All costs are presented in 2020$. 

 Summary of Regulatory Options for Risk Management 

Table 3-1 summarizes the regulatory options considered for each use category as part of the proposed 

rule. 

 

Table 3-1: Regulatory Options 
Regulatory Option Regulatory Requirements 

 Chrysotile Asbestos Diaphragms in the Chlor-alkali Industry; Chrysotile Asbestos-Containing 
Sheet Gaskets in Chemical Production 

Proposed Option: Prohibition 

within 2 Years 

Prohibit the manufacture (including import), processing, commercial use, and 

distribution of chrysotile asbestos for this use within 2 years 

Reference existing commercial disposal requirements and have associated 

recordkeeping requirements 

Alternative Option: ECEL and 

Prohibition within 5 Years 

Prohibit the manufacture (including import), processing, commercial use, and 

distribution of chrysotile asbestos for this use within 5 years 

Prior to prohibition taking effect, require compliance with the Existing 

Chemical Exposure Limit (ECEL) of 0.005 fibers per cubic centimeter (f/cc) 

Prior to prohibition taking effect, require downstream notification via safety 

data sheet 

Prior to prohibition taking effect, require signage and labeling requirements 

Reference existing commercial disposal requirements and have associated 

recordkeeping requirements 

Chrysotile Asbestos-Containing Brake Blocks; Aftermarket Automotive Chrysotile Asbestos-
Containing Brakes/Linings; Other Chrysotile Asbestos-Containing Vehicle Friction Products; Other 

Chrysotile Asbestos-Containing Gaskets 

Proposed Option: Prohibition 

within 180 Days 

Prohibit manufacturing (including import), processing, commercial use, and 

distribution within 180 days 

Restrict commercial disposal and have associated recordkeeping requirements 

Alternative Option: Prohibition 

within 2 Years 

Prohibit manufacturing (including import), processing, commercial use, and 

distribution within 2 years  

Restrict commercial disposal and have associated recordkeeping requirements 
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 Timeframe for the Analysis and Annualization 

In selecting the number of years of the policy to consider in the cost-benefit analysis, it is important to 

select a timeframe sufficiently long enough to capture the important effects of the benefits and the 

costs without selecting a timeframe that is so long that it adds unnecessary uncertainty. In addition, EPA’s 

(2014a) Guidelines for Preparing Economic Analyses indicates that 

 [t]he time horizon should be long enough that the net benefits for all future years (beyond the 

time horizon) are expected to be negligible when discounted to the present. In practice, 

however, it is not always obvious when this will occur because it may be unclear whether or 

when the policy will be renewed or retired by policy makers, whether or when the policy will 

become obsolete or “non-binding” due to exogenous technological changes, how long the 

capital investments or displacements caused by the policy will persist, etc. 

 

As a practical matter, reasonable alternatives for the time span of the analysis may be based on 

assumptions regarding: 

• The expected life of capital investments required by or expected from the policy; 

• The point at which benefits and costs reach a steady state; 

• Statutory or other requirements for the policy or the analysis; and/or 

• The extent to which benefits and costs are separated by generations. 

 

EPA’s guidelines recommend that “the time horizon should be long enough that the net benefits for 

all future years (beyond the time horizon) are expected to be negligible when discounted to the 

present,” indicating that a long time horizon (over 50 years) may be appropriate (EPA 2014a). For 

example, if it is assumed that the rule never becomes obsolete or non-binding, discounted net benefits 

could be significant for well over 50 years; however, the probability that the rule will become 

obsolete increases over time. Newer technology can make asbestos obsolete in the use categories 

considered for the analysis without any rule. Given this uncertainty, EPA selected a time horizon of 20 

years for this analysis. A time period of 20 years is selected in part because this was the same time period 

chosen in the regulatory impact analysis for the proposed emissions standards for mercury emissions from 

mercury cell chlor-alkali plants (EPA 2010). The cost impacts of that proposed rule were estimated for 

the chlor-alkali industry assuming the mercury cell plants were converted to membrane cells. EPA chose 

a 20-year time period for use in the mercury rule analysis because 15 years would likely understate the 

lifetime of membrane cell process equipment, and 30 years would likely bias the annualized costs 

unreasonably low. A 20-year time horizon is also appropriate for this analysis because the assumed 

conversion of asbestos diaphragm cells to membrane cells is expected to drive the majority of quantified 

costs and benefits of this proposed rule. In addition, health and energy savings benefits in this proposed 

rule are expected to accrue for many years after the initial facility conversion in asbestos diaphragm cell 

plants in the first two years (or five years, under the alternative), particularly due to the long lag time in 

realizing benefits associated with cancer due to asbestos exposure. Thus the analysis quantifies the full 

future benefits from changes in exposures over the 20-year analytical timeframe. 

 

The present discounted value for the annualized value of the 20-year stream of costs is estimated using 

discount rates of 3 and 7 percent. Costs are discounted (for the discount rate r=3% and r=7%) back to the 

beginning of the 20-year period, as follows:  

 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝐷𝑖𝑠𝑐𝑜𝑢𝑛𝑡𝑒𝑑 𝑉𝑎𝑙𝑢𝑒 = ∑
(𝑈𝑛𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡𝑒𝑑 𝑉𝑎𝑙𝑢𝑒)𝑡

(1 + 𝑟)𝑡

20

𝑡=0

 (1) 
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𝐴𝑛𝑛𝑢𝑎𝑙𝑖𝑧𝑒𝑑 𝐶𝑜𝑠𝑡𝑠 = (𝑃𝐷𝑉20 𝑦𝑒𝑎𝑟 𝑐𝑜𝑠𝑡 𝑠𝑡𝑟𝑒𝑎𝑚) ∗
𝑟 ∗ (1 + 𝑟)20

(1 + 𝑟)21 − 1
 

 

(2) 

 

 

 Industry Wage Rates 

Wage and fringe benefit data for each labor category (e.g., managerial, professional/technical, clerical) 

are taken from the U.S. Bureau of Labor Statistics (BLS) Employer Costs for Employee Compensation 

(ECEC) Supplementary Tables (BLS 2021b). In the BLS report, wages are represented by the “wages and 

salaries” cost component and fringe benefits are represented by “total benefits.”  

Overhead costs are assumed to equal 20% of the sum of wages plus fringe benefits. This loading factor is 

described in Handbook on Valuing Changes in Time Use Induced by Regulatory Requirements and Other 

U.S. EPA Actions (EPA 2020b), and is reflective of multiplier values used in prior EPA economic 

analyses and information collection requests (ICRs) that are based on industry- and occupation-specific 

overhead rates affected by EPA regulations. This overhead loading factor is multiplied by the total 

compensation (wages plus fringe benefits). For example, the September 2020 fully loaded wage for 

professional/technical labor is ($46.57 + $23.23) * 1.2 = $83.76. Fully loaded costs for managerial and 

clerical labor are calculated in a similar manner.  

 

Table 3-2 presents the total hourly loaded wages used in this analysis.  
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Table 3-2: Industry Wage Rates (2020$) 

Labor 
Category 

Data Series  Date 

Wage 
($/hour) 

Fringe 
Benefit 

Total 
Compen-

sation 

Overhead 
as % of 

Total 
Compen-
sation1 

Overhead 
Hourly 
Loaded 
Wages 

(a) (b) 
(c) 

=(b)+(a) 
(d) (e)=(c)*(d) (f)=(c)+(e) 

Manufacturing 

- Managerial 

BLS ECEC, Private 

Manufacturing 

industries, “Mgt, 

Business, and 

Financial” 2 

Sep-20 $52.01  $22.93  $0.44  20% $1.73  $89.93  

Manufacturing 

- Professional / 

Technical 

BLS ECEC, Private 

Manufacturing 

industries, 

“Professional and 

related“2 

Sep-20 $46.57  $23.23  $0.50  20% $1.80  $83.76  

Manufacturing 

- Clerical 

BLS ECEC, Private 

Manufacturing 

industries, “Office 

and Administrative 

Support” 2 

Sep-20 $20.39  $9.48  $0.46  20% $1.76  $35.84  

Certified 

Industrial 

Hygienist4 

BLS OES, 

Occupational Health 

& Safety Specialists 

(19-5011)3 

 May-20 $38.14  $19.02 $57.16  20% $11.43 $68.60 

Technical 

Specialist4 

BLS OES, 

Occupational Health 

& Safety Technicians 

(19-5012) 3 

 May-20 $27.32  $13.63 $40.95  20% $8.19 $49.14 

Maintenance 

and repair  

BLS ECEC, Service 

Industries, 

“Installation, 

maintenance, and 

repair"2 

Sep-20 $25.17  $11.05 44% 20% $1.73 $43.46 

1 An overhead rate of 20% is used based on assumptions in Handbook on Valuing Changes in Time Use Induced by Regulatory 

Requirements and Other U.S. EPA Actions (EPA 2020b). 
2 Source: Employer Costs for Employee Compensation Historical Supplementary Tables, National Compensation Survey: December 2006 

– December 2020 (BLS 2021b). 

3 Source: Occupational Employment Statistics (Occupational Employment and Wages) for May 2020, (BLS 2021d). 
4 Fringe benefits are not reported in the BLS OES (BLS 2021d). It is therefore is assumed that fringes as a percentage of wages are 

49.88%, based on the percentage for Private Manufacturing Industries, “Professional and related” in the BLS ECEC (BLS 2021b).  

 

 Cost Analysis by Use Category 

The following sections include more detailed information about how cost estimates were derived for each 

individual use category based on the information included in the asbestos risk evaluation, as well as 

additional market research where necessary to develop cost estimates.  

In some instances where there is not much information available to provide the basis for developing 

robust cost estimates, the potential costs are discussed in a more qualitative manner.  
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 Cost Analysis for Asbestos Diaphragm Use in the Chlor-Alkali Industry 

The proposed and alternative regulatory options for the chlor-alkali industry are summarized in Table 3-3. 

This section presents cost estimates incurred by the chlor-alkali industry for the regulatory requirements 

under each option. Baseline asbestos diaphragm use is presented in Section 3.4.1 (A), costs for each 

regulatory requirement are presented in Section 3.4.1 (B), and total costs for each regulatory option are 

summarized in Section 3.4.1 (C). 

Table 3-3: Regulatory Options for the Use of Chrysotile Asbestos Diaphragms in the 
Chlor-Alkali Industry 

Regulatory Option Regulatory Requirements 

Proposed Option: Prohibition 

within 2 Years 

Prohibit the manufacture (including import), processing, commercial 

use, and distribution of chrysotile asbestos for this use within 2 years 

Reference existing commercial disposal requirements and have 

associated recordkeeping requirements 

Alternative Option: ECEL and 

Prohibition within 5 Years 

Prohibit the manufacture (including import), processing, commercial 

use, and distribution of chrysotile asbestos for this use within 5 years 

Prior to prohibition taking effect, require compliance with the Existing 

Chemical Exposure Limit (ECEL) of 0.005 fibers per cubic centimeter 

(f/cc) 

Prior to prohibition taking effect, require downstream notification via 

safety data sheet 

Prior to prohibition taking effect, require signage and labeling 

requirements 

Reference existing commercial disposal requirements and have 

associated recordkeeping requirements 

 

 Baseline Asbestos Diaphragm Use 

As discussed in Chapter 2, the chlor-alkali industry has trended away from asbestos diaphragm cells in 

favor of membrane cell technology in recent decades. To account for this baseline trend away from 

asbestos diaphragms cells, the rate of decline in diaphragm use, both asbestos and non-asbestos, is 

projected for the 20-year analytical timeframe of this analysis based on the historic rate of decline from 

1986 to 2019 (The Chlorine Institute 2020). This projection was estimated using Microsoft Excel’s 

FORECAST.ETS function, which uses an exponential smoothing algorithm to predict future values based 

on historical values. This analysis assumes that in the absence of regulation, facilities would transition 

from asbestos diaphragm cells to membrane cells at the same rate that they have been transitioning away 

from diaphragm cells since 1986. It is further assumed that the final rule will be promulgated in 2023, at 

which time diaphragm cells are estimated to comprise 43% of total installed capacity, and 96.5% of 2021 

diaphragm capacity.  

Figure 6 shows both the historic diaphragm cell capacity rates in the chlor-alkali industry and the 

projected baseline capacity for the 20-year analytical timeframe.  
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Figure 6: Historic and Forecasted Trend in Diaphragm Cell Capacity 

 
Source: 1980 to 2019 data from The Chlorine Institute 2020 

 

EPA identified  10 chlor-alkali plants across 3 firms that currently use asbestos diaphragm cell 

technology. These plants, along with their estimated asbestos diaphragm cell capacity, were identified 

from information in IHS Markit (2020), company press releases, and a 2020 report from The Chlorine 

Institute on North American chlor-alkali industry plants (The Chlorine Institute 2020). Table 3-4 presents 

the chlor-alkali plants and capacity expected to be affected by the proposed rule. One of the firms has 

announced that it will close one of its plants in 2022 (before this rule becomes effective), so Table 3-4 and 

this analysis only address the remaining 9 plants. As previously stated, it is assumed that the final rule 

will be promulgated in 2023, at which time asbestos diaphragm capacity is estimated to be 96.5% of 

current 2021 capacity (see Figure 6). 
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Table 3-4: Chlor-Alkali Plants and Estimated Asbestos Diaphragm Cell Capacity 

Company Plant Location 

Estimated 
2021 Asbestos 

Diaphragm 
Cell Capacity 
(1000 metric 

tons) 

Estimated 2023 
Asbestos 

Diaphragm Cell 
Capacity (1000 
metric tons)1 

Occidental Chemical Corporation 

Oxy - Wichita, KS 171 165 

Oxy - Convent, LA 398 384 

Oxy - Taft (Hanhnville), LA 323 312 

Oxy - Niagara Falls, NY 170 164 

Oxy - La Porte (Battleground), TX 527 509 

Oxy - Gregory (Ingleside), TX 607 586 

Olin Corporation 
Olin - Plaquemine, LA 768 741 

Olin - Freeport, TX 1,227 1,184 

Westlake Chemical Corporation Westlake - Plaquemine, LA 427 412 

Total 4,618 4,457 
Source: IHS Markit 2020; Olin Corporation 2019; Olin Corporation 2021a 
1 Forecasted asbestos diaphragm capacity in 2023 is estimated to be 96.5% of 2021 capacity based on the historic and forecasted trends in 

diaphragm cell capacity (see Figure 6). 

 

Using the trendline in Figure 6, Table 3-5 presents the forecasted diaphragm capacity and the estimated 

annual baseline decline in diaphragm capacity from the 2023 base year capacity of 4,457 metric tons (see 

Table 3-4). 
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Table 3-5: Estimated Baseline Decline in Diaphragm Cell Capacity 

Year 

Diaphragm Cells as a 
Percentage of Total 

Installed Chlor-Alkali 
Capacity (Projected) 

Percentage Decrease 
from Base Year 

Base Year (2023) 46.9% 0.0% 

1 46.1% 1.8% 

2 45.2% 3.6% 

3 44.4% 5.4% 

4 43.5% 7.2% 

5 42.7% 9.1% 

6 41.8% 10.9% 

7 41.0% 12.7% 

8 40.1% 14.5% 

9 39.3% 16.3% 

10 38.4% 18.1% 

11 37.6% 19.9% 

12 36.7% 21.7% 

13 35.9% 23.5% 

14 35.0% 25.4% 

15 34.2% 27.2% 

16 33.3% 29.0% 

17 32.5% 30.8% 

18 31.6% 32.6% 

19 30.8% 34.4% 

20 (2043) 29.9% 36.2% 

 

There are several limitations to this approach to estimating the baseline trend. First, the historic data 

reflect both asbestos- and non-asbestos diaphragm cells. Thus, the baseline trend may not be 

representative of asbestos diaphragm cell technology specifically. To the extent that some asbestos 

diaphragm plants have already converted to non-asbestos diaphragms, the historic diaphragm data does 

not show a decline in asbestos diaphragm capacity. Second, it is assumed that plants will convert their 

asbestos diaphragm capacity at the same rate as that observed for the entire industry. However, it is likely 

that individual plants would transition on a shorter timeframe. For example, they may transition their 

entire capacity over 10 years, rather than transitioning smaller portions of capacity over a longer period as 

is assumed. This simplifying assumption was made in the absence of information on how the specific 

plants affected by the proposed rule would respond to the regulatory options. Third, the analysis assumes 

that future industry trends will follow historic trends. As current asbestos diaphragm plants reach their 

operational lifespans, it is possible that the future transition to other technology would occur faster than 

the historic data would indicate. Chapter 7 includes a sensitivity analysis examining the effect of 

alternative assumptions about the baseline trends in the phase-out of diaphragm cell capacity on the cost 

estimate.  

 Costs of Regulatory Requirements 

The following sections describe costs for each of the regulatory requirements under the preferred and 

alternative options. These requirements include: 
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• Prohibition 

• Existing Chemical Exposure Limit (ECEL) 

• Downstream notification 

• Disposal  

• Recordkeeping 

Prohibition 

Both the proposed and alternative regulatory options would prohibit the processing and industrial use of 

asbestos diaphragms in the chlor-alkali industry. The proposed option prohibits processing and industrial 

use within 2 years of promulgation of the final rule, and the alternative option prohibits processing and 

industrial use within 5 years. A prohibition of asbestos diaphragms in the chlor-alkali industry would 

require facilities to transition to alternative technology, such as membrane cells or non-asbestos 

diaphragm cells, in order to continue to operate. Due to the advantages of membrane cells and industry’s 

current trend towards membrane cell technology, this analysis makes the simplifying assumption that all 

asbestos diaphragm plants will convert to membrane cells. See Chapter 7 for a sensitivity analysis that 

assumes that all asbestos diaphragm plants will convert to non-asbestos diaphragms. 

Social cost encompasses not only compliance costs, but also the value to society of any lost producer or 

consumer surplus resulting from reductions in domestic production of chlor-alkali products due to the 

regulation. Any reduced production resulting from the rule could be limited to a transitional phase during 

which the industry is reallocating resources to comply with the regulation, or a shift could persist over 

time if production costs remain higher than they were under baseline conditions in the long run. If 

domestic production decreases, prices may rise, and imports of caustic soda and derivatives of chlorine 

and caustic would likely increase in order to replace lost production capacity.9 

EPA expects any downward shift in domestic chlor-alkali supply to be largely transitional while new 

technology is being phased in, and that the impact of such a shift would be moderated by an increase in 

imports. Conversely, the supply curve could shift upwards in the long run after adopting non-asbestos 

diaphragm or membrane technology if industry incurs net cost savings because of reduced energy 

consumption. Thus, impacts on consumer and producer surplus resulting from the regulatory options may 

change over time. (The potential for expanded output to result from cost savings and the implications for 

air pollution benefits is discussed in section 4.4.) 

EPA is unable to quantify changes in producer and consumer surplus resulting from the regulatory 

options due to a lack of data on the elasticities of supply and demand for chlor-alkali products and 

uncertainty about how the chlor-alkali industry will respond to the regulatory options. However, EPA 

anticipates the likelihood of transitional social costs to increase as the phase-out period of the regulatory 

options decreases.  

Figure 7 presents an overview of the approach used to estimate the compliance costs of prohibition for the 

chlor-alkali industry. As shown in the figure, the analysis estimates the total plant conversion costs, 

annual gains in caustic soda value, and energy savings for a full industry conversion from asbestos 

diaphragms to membrane cells. These totals are then distributed across the 20-year analytical timeframe 

 
9 For safety reasons, chlorine is only shipped by land. Any shortfalls in domestic chlorine supply, whether transitional or longer 

term, can be expected to result in increased imports of chemicals made from chlorine, such as vinyl chloride, propylene oxide, 

methylene diphenyl diisocyanate, epichlorohydrin, and other chlorinated organic and inorganic chemicals. Domestic sales of 

chlorine from domestic production capacity may shift to focus on uses where some chlorine is consumed directly that are less 

amenable to being supplied by imports, such as certain water treatment facilities that consume chlorine directly. 
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according to different assumptions under the baseline and rule scenarios. Annualized values are calculated 

using 3% and 7% discount rates. These calculations are further described in the sections below. 
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Figure 7: Overview of Chlor-Alkali Prohibition Compliance Cost Methodology 

 

Full Industry 

Conversion Costs 

and Savings
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Costs and Savings

Annual Rule Costs 

and Savings

Plant Conversion Costs Caustic Soda Value Energy Savings

Annual Incremental Costs = Annual Rule Costs – Annual Baseline Costs

Annualized Costs 

3% and 7% discount rate over 20 year analytical timeframe

Base year asbestos diaphragm 

capacity x Unit plant conversion 

cost ($408)

Years 1-20: Full industry 

conversion costs x Annual 

percentage baseline plant 

conversion 

Phase-out period: Full industry 

conversion costs ÷ Number of 

years for phase-in

Years after phase-out period: $0

Revenue gain scenario: Base 

year asbestos diaphragm 

capacity x Capacity utilization 

(88%) x Unit value ($26)

Revenue neutral scenario: $0

Base year asbestos diaphragm 

capacity x Capacity utilization 

(88%) x Unit energy savings 

(0.2 MWh/tonne capacity) x 

Electricity price ($/MWh)

Net Cost

Net Cost = 

Annual Caustic Soda Value + 

Annual Energy Savings – 

Annual Plant Conversion 

Costs 

Years 1-20: Full industry conversion savings x Cumulative 

percentage baseline plant conversion 

Phase-out period: Full industry conversion savings x Cumulative 

percentage plant conversion 

Years after phase-out period: Full annual industry conversion 

savings

Scenario
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Unit Costs and Savings of Prohibition 

This section estimates the unit cost of plant conversion to membrane cell technology, the unit value of 

higher grade caustic soda output produced by membrane cells, and the unit value of the energy savings.  

Plant Conversion Cost. Stanley (2001) estimated a cost of $50 million to convert a 200,000 tonne 

capacity diaphragm plant to membrane technology. Stanley (2001) further estimated $7 million in 

refurbishment costs would be avoided with this conversion, resulting in a differential capital cost of $43 

million, or $306 per tonne capacity when inflated to 2020$ (BEA 2021). The European Commission (EC) 

(2014) estimated a range of EUR 300-400 per tonne capacity. Using the midpoint of EUR 350, this results 

in estimated conversion costs of approximately $510 per tonne capacity in 2020$. The average of the 

inflated Stanley (2001) and (EC 2014) estimated are used to calculate a plant conversion cost of $408 per 

tonne capacity. 

Caustic Soda Value. Caustic soda (sodium hydroxide) is a co-product of the chlorine production process. 

The diaphragm cell technique produces a lower quality grade of caustic soda (with higher levels of 

impurities) than the membrane cell technique, which produces a higher grade (known as rayon grade) that 

sells at a price differential.10 Under the “caustic soda revenue gain scenario”, this analysis estimates the 

value of higher grade caustic soda output based on market prices for the higher grade produced from 

membrane cell plants as compared to diaphragm plants (Stanley 2001). Current market prices by caustic 

soda grade were not identified; therefore, EPA assumed that the average differential in 2017 price 

increases is approximately equal to the average differential in recent prices. In 2017, the three chlor-alkali 

producers announced price increases of $70/ton, $80/ton, and $85/ton for diaphragm grade caustic soda 

and increases of $100/ton, $100/ton, and $115/ton for membrane grade caustic soda, respectively (S&P 

Global 2017). Therefore, EPA assumes an average price differential of $25.52/metric ton caustic soda, in 

2020$.11 To convert this differential to metric ton chlorine capacity, the analysis assumes a 1.1:1 caustic 

soda to chlorine ratio (Euro Chlor 2016b), resulting in an estimated $28 per metric ton capacity.  

A limitation of this approach is that it is unknown how much demand exists for an increased supply of 

membrane grade caustic soda. If there is limited demand for higher grade caustic soda, then it might be 

expected that an increase in supply of membrane grade caustic soda would result in a decrease in prices 

for the membrane grade, and the caustic soda revenue gains estimated in this analysis would be 

overestimated. However, due to the concentration of producers in the caustic soda market, it is not clear 

that prices would respond to an increase in supply as they would in a perfectly competitive market. In 

addition, due to the nature of co-production of chlorine and caustic soda, supply and demand of caustic 

soda – and thus the price – can fluctuate widely depending on the dynamics of the chlorine market and 

make future prices difficult to predict (EC 2014). Due to the uncertainty of this assumption and lack of 

information about the elasticity of demand for various grades of caustic soda, this analysis also evaluates 

a scenario where revenue from caustic soda sales is not assumed to change (“caustic soda revenue neutral 

scenario”). 

Energy Savings. Electrical energy is required for several processes in chlor-alkali production, including 

purification of raw materials, electrolysis, concentration of caustic soda, and operations of auxiliary 

equipment (EC 2014). Overall energy consumption is expected to be lower for membrane cells than 

diaphragm cell technology per unit of output (EC 2014;O'Brien et al. 2005; Stanley 2001). EC (2014) 

 
10 The production of rayon requires caustic soda with low levels of contamination with other substances. Caustic soda made in 

diaphragm cells has unacceptable levels of contamination for this use. Caustic soda made in mercury cells and membrane cells 

is termed rayon-grade caustic in the industry. 

11 Stanley (2001) states that the price differential for membrane grade caustic soda as compared to diaphragm grade is $15-

20/tonne, or $24.92 in 2020$. Given the similarity in estimates, EPA determined the assumption that the average differential in 

caustic soda price increases is approximately equal to the average differential in prices to be reasonable.  
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estimates an electricity requirement of 3.0 MWh/t Cl2 for diaphragms and 2.8 MWh/t Cl2 for membrane 

cells. This results in an estimated electricity differential of 0.2 MWh/tonne capacity for a plant converting 

from asbestos diaphragm to membrane cells. Note that expected energy savings are based on membrane 

cell technology in use during 2011, and thus may not be representative of future energy use as the energy 

efficiency of membrane cell technology improves. For example, states that oxygen depolarized cathode 

technology results in energy savings of up to 30%. Therefore, the future energy savings from plant 

conversions may actually be greater than those estimated in this analysis. Furthermore, plant-specific 

energy use and sources of energy (whether purchased or co-generated onsite) for the 9 affected chlor-

alkali facilities is unknown; therefore, the energy savings estimated in this analysis may not be 

representative of actual energy savings. 

When estimating the increased value of membrane grade caustic soda and energy savings under the 

regulatory options, EPA assumes that 88% of capacity will be utilized (Bowen 2017). In other words, it is 

assumed that facilities will incur capital costs to convert the full plant capacity, but will only realize 

energy savings and increased caustic soda value from the 88% of capacity that is utilized. Table 3-6 

presents the unit cost for converting from asbestos diaphragm to membrane cells, the price differential in 

diaphragm- and membrane grade caustic soda, and the energy savings per tonne capacity.  

 

Table 3-6: Summary of Chlor-Alkali Industry Prohibition Unit Costs and Savings 

Parameter 

Value 

Unit 
Caustic Soda 
Revenue Gain 

Scenario 

Caustic Soda 
Revenue Neutral 

Scenario 

Plant conversion cost $408 $/tonne capacity 

Caustic soda price differential $28 $0 $/tonne capacity 

Reduced energy consumption 0.2 MWh/tonne capacity 

 

Total Costs of Prohibition 

As shown in Figure 7, to calculate total costs of prohibition, the analysis first estimates the conversion 

costs, annual increase in caustic soda value, and annual energy savings for a full industry conversion from 

asbestos diaphragm to membrane cells. These estimates are presented in Table 3-7, below. For each cost 

type, total asbestos diaphragm capacity from Table 3-4 is multiplied by the unit costs presented in Table 

3-6. Caustic soda revenue differentials and energy savings are further adjusted by an assumed 88 percent 

membrane capacity utilization (Bowen 2017). Electricity prices are based on May 2021 state-wide 

averages for the industrial sector (EIA 2021).  
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Table 3-7: Estimated Costs, Revenue Differential, and Savings for Full Industry Conversion 

Company Plant Location 

Estimated 
2023 Asbestos 

Diaphragm 
Cell Capacity 

(1000 m. 
tons)1 

Average 
Electricity 

Price 
($/MWh)2 

Plant 
Conversion 

Cost 
($1,000)3 

Annual Caustic Soda 
Revenue Differential 

($1,000) 

Annual Energy 
Savings 
($1,000)5 

Revenue 
Gain 

Scenario4 

Revenue 
Neutral 

Scenario 
 

A B C = A x $408 
D = A x $26 

x 0.88  
$0 

E = A x B x 0.2 
MWh/tonne x 

0.88 

Occidental 

Chemical 

Corporation 

Oxy - Wichita, KS 165 $72.20  $67,312  -$4,077  $0  -$2,097  

Oxy - Convent, LA 384 $64.40  $156,668  -$9,488  $0  -$4,353  

Oxy - Taft (Hanhnville), LA 312 
$64.40  $127,145  -$7,700  $0  -$3,533  

Oxy - Niagara Falls, NY 164 
$59.90  $66,918  -$4,053  $0  -$1,730  

Oxy - La Porte 

(Battleground), TX 
509 

$42.20  $207,447  -$12,564  $0  -$3,777  

Oxy - Gregory (Ingleside), 

TX 
586 

$42.20  $238,938  -$14,471  $0  -$4,351  

Olin 

Corporation 

Olin - Plaquemine, LA 741 $64.40  $302,314  -$18,309  $0  -$8,400  

Olin - Freeport, TX 1,184 $42.20  $482,994  -$29,251  $0  -$8,795  

Westlake 

Chemical 

Corporation 

Westlake - Plaquemine, LA 412 

$64.40  $168,083  -$10,180  $0  -$4,671  

Total 4,457 - $1,817,821  -$110,092  $0  -$41,707  
1 See Table 3-4 
2 EIA 2021 
3 $408/tonne capacity estimated plant conversion costs (see Table 3-6) 
4 $26/tonne capacity estimated caustic soda revenue gain (see Table 3-6). Assumed 88% membrane cell capacity utilization (Bowen 2017) 
5 2.14 MWh/tonne capacity energy savings (see Table 3-6). Assumed 88% membrane cell capacity utilization (Bowen 2017). 
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The totals presented in Table 3-7 are then distributed across the 20-year analytical timeframe according to 

different assumptions under the baseline and rule scenarios. For the baseline scenario, it is assumed that 

asbestos diaphragm plants will transition to membrane cell technology at the rate forecasted in Table 3-5. 

As shown in Table 3-5, an estimated 1.8 percent of capacity is predicted to transition to membrane cells 

each year. Thus, 1.8 percent of the total plant conversion costs is assumed to be incurred in each year. 

Note that only 36.2 percent of total base year capacity is estimated to convert by year 20; thus, total 

estimated conversion costs in the baseline scenario are less than total conversion costs in the rule 

scenario, where the full capacity will need to convert. Annual caustic soda gains and energy savings are 

assumed to be realized for the cumulative share of capacity that has transitioned to membrane cells. For 

example, it is assumed that 1.8 percent of revenue gains and energy savings for a full industry conversion 

are realized in year 1, 3.6 percent are realized in year 2, and so forth.  

For the rule scenarios, the full industry conversion costs are assumed to be divided equally across each 

year of the phase-out period. For the proposed option, the full industry conversion cost is incurred over 

two years, resulting in approximately $909 million in conversion costs per year, which is an increase of 

$876 million per year over the baseline conversion costs. For the alternative option, the full industry 

conversion cost is incurred over five years, resulting in approximately $364 million per year in conversion 

costs, which is an increase of $331 million per year over the baseline. As with the baseline scenario, 

annual caustic soda revenue gains and energy savings are assumed to be realized for the cumulative share 

of capacity that has transitioned to membrane cells. Thus, full revenue gains and energy savings for a full 

industry conversion will be realized in years 3 and 6 for the proposed and alternative options, 

respectively. 

Net costs or savings for both the baseline and rule scenarios are calculated by subtracting the plant 

conversion costs from the caustic soda value gains and energy savings. Incremental costs of the rule are 

estimated by subtracting net baseline costs from net post-rule costs. Annualized costs are then estimated 

using a 3 percent and 7 percent discount rate over the 20-year analytical timeframe. 

Table 3-8 and Table 3-9 present the estimated baseline, post-rule, and incremental costs of prohibition in 

the chlor-alkali industry in each year of the analytical timeframe for the proposed and alternative 

regulatory options, respectively. The tables also present the net present and annualized values using 3 and 

7 percent discount rates. As shown in the tables, the chlor-alkali industry is expected to incur a net cost 

during the time period in which the conversion to membrane cells occurs. Under the caustic soda revenue 

gain scenario, the gains from the higher caustic soda grade and energy savings result in a net cost savings 

over the analytical timeframe with both discount rates for the proposed rule option and with a 3 percent 

discount rate for the alternative regulatory option. A net cost to industry is estimated using a 7 percent 

discount rate under the alternative regulatory option. Under the caustic soda revenue neutral scenario, net 

costs to industry are estimated for all discount rates and regulatory options. 

Table 3-8 and Table 3-9 show that the chlor-alkali industry is estimated to incur annualized net costs in 

the baseline in the revenue gain scenario and net costs in the baseline for all years under the revenue 

neutral scenario. While the industry overall is expected to incur net costs in the baseline, note that this 

does not necessarily mean that individual firms will incur net costs over the same time period. As 

previously discussed, individual facilities are estimated to incur net costs during the years when the plant 

is undergoing conversion and net savings once the conversion is complete. Because the timeframe for a 

plant conversion is likely less than the 20-year analytical time period of this analysis, individual plants are 

not expected to incur costs for the entire 20-year period. Because this analysis assumes that baseline 

conversions for the entire industry are staggered across the analytical timeframe, in any given year some 

facilities are assumed to have converted and are thus realize net savings, while others are still undergoing 

conversion and thus incur net costs. The result of this staggered conversion is overall net costs to the 

industry in the baseline. 
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Despite the estimated potential net savings, plants may continue to use asbestos diaphragms in the 

baseline because the parameters on which they base private-cost decisions may differ from those assumed 

in this analysis. First, a plant conversion involves large upfront capital costs, which requires firms to raise 

and/or borrow funds to finance the project. Because there is a cost to borrowing and raising these funds, 

firms will usually only pursue projects in which the expected return is greater than the cost of capital. The 

cost of capital consists of the cost of debt (interest rates on bonds and loans) and the cost of equity 

(returns expected from investors in company stock). The cost of capital will differ for each company, but 

one source estimates an average cost of capital of 9.875% for chemical and allied products companies for 

the period between September 2018 and June 2020 (Duff & Phelps as cited in EPA 2021). From the 

perspective of society, the cost of borrowing is a transfer payment and is thus not accounted for in this 

analysis. However, these costs will be a factor in the decision making of individual firms.  

Second, firms may base their financial decisions on shorter time periods than the 20 years used in this 

analysis. Because firms are expected to realize energy savings and gains from rayon-grade caustic soda 

sales every year after conversion is complete, shorter analytical timeframes will result in lower annualized 

net savings or even net costs. The time frames used by chlor-alkali firms to evaluate decisions about plant 

conversions is unknown. But if, for example, they choose a time horizon of 15 years based on the 

approximate anode coating lifespan (Stanley 2001) and a conversion period of 10 years with all other 

assumptions in this analysis remaining constant, facilities would be expected to incur net costs under all 

scenarios and discount rates. 

Because the chlor-alkali industry is transitioning away from asbestos diaphragms in the baseline (see 

Section 2.1), it can be inferred that the return on investment for converting an asbestos diaphragm plant is 

favorable for some firms. It is expected that the factors discussed above that affect private decision 

making will vary across firms and facilities. Additional considerations such as risk aversion and volatility 

of interest rates and company stock will also vary between firms. Thus, although this analysis shows that 

converting asbestos diaphragm plants to membrane cell plants may result in net savings, this conversion 

may not be attractive from the individual firm’s perspective.  
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Table 3-8: Proposed Option: Baseline, Post-Rule, and Incremental Costs of Prohibition in Chlor-Alkali Industry (2020$; millions) 

Year 
Baseline 

Conversion 

Baseline Rule Scenario Incremental Costs 

Capital 
Conversion 

Costs 

Caustic 
Soda 

Revenue 
Differential 

Energy 
Costs 

Net 
Cost  

Capital 
Conversion 

Costs 

Caustic 
Soda 

Revenue 
Differential 

Energy 
Costs 

Net 
Cost  

Capital 
Conversion 

Costs 

Caustic 
Soda 

Revenue 
Differential 

Energy 
Costs 

Net 
Cost  

Caustic Soda Revenue Gain Scenario 

1 1.8% $33  -$2 -$1 $30 $909  -$55 -$21 $833 $876 -$53 -$20 $803 

2 3.6% $33  -$4 -$2 $27 $909  -$110 -$42 $757 $876 -$106 -$40 $730 

3 5.4% $33  -$6 -$2 $25 $0  -$110 -$42 -$152 -$33 -$104 -$39 -$176 

4 7.2% $33  -$8 -$3 $22 $0  -$110 -$42 -$152 -$33 -$102 -$39 -$174 

5 9.1% $33  -$10 -$4 $19 $0  -$110 -$42 -$152 -$33 -$100 -$38 -$171 

6 10.9% $33  -$12 -$5 $16 $0  -$110 -$42 -$152 -$33 -$98 -$37 -$168 

7 12.7% $33  -$14 -$5 $14 $0  -$110 -$42 -$152 -$33 -$96 -$36 -$165 

8 14.5% $33  -$16 -$6 $11 $0  -$110 -$42 -$152 -$33 -$94 -$36 -$163 

9 16.3% $33  -$18 -$7 $8 $0  -$110 -$42 -$152 -$33 -$92 -$35 -$160 

10 18.1% $33  -$20 -$8 $5 $0  -$110 -$42 -$152 -$33 -$90 -$34 -$157 

11 19.9% $33  -$22 -$8 $3 $0  -$110 -$42 -$152 -$33 -$88 -$33 -$154 

12 21.7% $33  -$24 -$9 $0 $0  -$110 -$42 -$152 -$33 -$86 -$33 -$152 

13 23.5% $33  -$26 -$10 -$3 $0  -$110 -$42 -$152 -$33 -$84 -$32 -$149 

14 25.4% $33  -$28 -$11 -$6 $0  -$110 -$42 -$152 -$33 -$82 -$31 -$146 

15 27.2% $33  -$30 -$11 -$8 $0  -$110 -$42 -$152 -$33 -$80 -$30 -$143 

16 29.0% $33  -$32 -$12 -$11 $0  -$110 -$42 -$152 -$33 -$78 -$30 -$141 

17 30.8% $33  -$34 -$13 -$14 $0  -$110 -$42 -$152 -$33 -$76 -$29 -$138 

18 32.6% $33  -$36 -$14 -$17 $0  -$110 -$42 -$152 -$33 -$74 -$28 -$135 

19 34.4% $33  -$38 -$14 -$19 $0  -$110 -$42 -$152 -$33 -$72 -$27 -$132 

20 36.2% $33  -$40 -$15 -$22 $0  -$110 -$42 -$152 -$33 -$70 -$27 -$130 

NPV (3%) - $490  -$283 -$107 $100 $1,739  -$1,584 -$600 -$446 $1,249 -$1,302 -$493 -$546 

NPV (7%) - $349  -$176 -$67 $107 $1,643  -$1,115 -$422 $106 $1,294 -$939 -$356 -$0.5 

Annualized (3%) - $32  -$18 -$7 $7 $113  -$103 -$39 -$29 $81 -$84 -$32 -$35 

Annualized (7%) - $32  -$16 -$6 $10 $152  -$103 -$39 $10 $119 -$87 -$33 -$0.04 
Negative costs represent savings. 
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Table 3-8: Proposed Option: Baseline, Post-Rule, and Incremental Costs of Prohibition in Chlor-Alkali Industry (2020$; millions) 

Year 
Baseline 

Conversion 

Baseline Rule Scenario Incremental Costs 

Capital 
Conversion 

Costs 

Caustic 
Soda 

Revenue 
Differential 

Energy 
Costs 

Net 
Cost  

Capital 
Conversion 

Costs 

Caustic 
Soda 

Revenue 
Differential 

Energy 
Costs 

Net 
Cost  

Capital 
Conversion 

Costs 

Caustic 
Soda 

Revenue 
Differential 

Energy 
Costs 

Net 
Cost  

Caustic Soda Revenue Neutral Scenario 

1 1.8% $33 $0 -$1 $32 $909 $0 -$21 $888 $876 $0 -$20 $856 

2 3.6% $33 $0 -$2 $31 $909 $0 -$42 $867 $876 $0 -$40 $836 

3 5.4% $33 $0 -$2 $31 $0 $0 -$42 -$42 -$33 $0 -$39 -$72 

4 7.2% $33 $0 -$3 $30 $0 $0 -$42 -$42 -$33 $0 -$39 -$72 

5 9.1% $33 $0 -$4 $29 $0 $0 -$42 -$42 -$33 $0 -$38 -$71 

6 10.9% $33 $0 -$5 $28 $0 $0 -$42 -$42 -$33 $0 -$37 -$70 

7 12.7% $33 $0 -$5 $28 $0 $0 -$42 -$42 -$33 $0 -$36 -$69 

8 14.5% $33 $0 -$6 $27 $0 $0 -$42 -$42 -$33 $0 -$36 -$69 

9 16.3% $33 $0 -$7 $26 $0 $0 -$42 -$42 -$33 $0 -$35 -$68 

10 18.1% $33 $0 -$8 $25 $0 $0 -$42 -$42 -$33 $0 -$34 -$67 

11 19.9% $33 $0 -$8 $25 $0 $0 -$42 -$42 -$33 $0 -$33 -$66 

12 21.7% $33 $0 -$9 $24 $0 $0 -$42 -$42 -$33 $0 -$33 -$66 

13 23.5% $33 $0 -$10 $23 $0 $0 -$42 -$42 -$33 $0 -$32 -$65 

14 25.4% $33 $0 -$11 $22 $0 $0 -$42 -$42 -$33 $0 -$31 -$64 

15 27.2% $33 $0 -$11 $22 $0 $0 -$42 -$42 -$33 $0 -$30 -$63 

16 29.0% $33 $0 -$12 $21 $0 $0 -$42 -$42 -$33 $0 -$30 -$63 

17 30.8% $33 $0 -$13 $20 $0 $0 -$42 -$42 -$33 $0 -$29 -$62 

18 32.6% $33 $0 -$14 $19 $0 $0 -$42 -$42 -$33 $0 -$28 -$61 

19 34.4% $33 $0 -$14 $19 $0 $0 -$42 -$42 -$33 $0 -$27 -$60 

20 36.2% $33 $0 -$15 $18 $0 $0 -$42 -$42 -$33 $0 -$27 -$60 

NPV (3%) - $490 $0 -$107 $383 $1,739 $0 -$600 $1,139 $1,249 $0 -$493 $756 

NPV (7%) - $349 $0 -$107 $282 $1,643 $0 -$422 $1,221 $1,294 $0 -$356 $939 

Annualized (3%) - $32 $0 -$7 $25 $113 $0 -$39 $74 $81 $0 -$32 $49 

Annualized (7%) - $32 $0 -$10 $26 $152 $0 -$39 $113 $119 $0 -$33 $87 

 Negative costs represent savings. 
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Table 3-9: Alternative Option: Baseline, Post-Rule, and Incremental Costs of Prohibition in Chlor-Alkali Industry (2020$; millions) 

Year 
Baseline 

Conversion 

Baseline Rule Scenario Incremental Costs 

Capital 
Conversion 

Costs 

Caustic 
Soda 

Revenue 
Differential 

Energy 
Costs 

Net 
Cost  

Capital 
Conversion 

Costs 

Caustic 
Soda 

Revenue 
Differential 

Energy 
Costs 

Net 
Cost  

Capital 
Conversion 

Costs 

Caustic 
Soda 

Revenue 
Differential 

Energy 
Costs 

Net 
Cost  

Caustic Soda Revenue Gain Scenario 

1 1.8% $33 -$2 -$1 $30 $364 -$22 -$8 $333 $331 -$20 -$8 $303 

2 3.6% $33 -$4 -$2 $27 $364 -$44 -$17 $303 $331 -$40 -$15 $275 

3 5.4% $33 -$6 -$2 $25 $364 -$66 -$25 $272 $331 -$60 -$23 $248 

4 7.2% $33 -$8 -$3 $22 $364 -$88 -$33 $242 $331 -$80 -$30 $220 

5 9.1% $33 -$10 -$4 $19 $364 -$110 -$42 $212 $331 -$100 -$38 $193 

6 10.9% $33 -$12 -$5 $16 $0 -$110 -$42 -$152 -$33 -$98 -$37 -$168 

7 12.7% $33 -$14 -$5 $14 $0 -$110 -$42 -$152 -$33 -$96 -$36 -$165 

8 14.5% $33 -$16 -$6 $11 $0 -$110 -$42 -$152 -$33 -$94 -$36 -$163 

9 16.3% $33 -$18 -$7 $8 $0 -$110 -$42 -$152 -$33 -$92 -$35 -$160 

10 18.1% $33 -$20 -$8 $5 $0 -$110 -$42 -$152 -$33 -$90 -$34 -$157 

11 19.9% $33 -$22 -$8 $3 $0 -$110 -$42 -$152 -$33 -$88 -$33 -$154 

12 21.7% $33 -$24 -$9 $0 $0 -$110 -$42 -$152 -$33 -$86 -$33 -$152 

13 23.5% $33 -$26 -$10 -$3 $0 -$110 -$42 -$152 -$33 -$84 -$32 -$149 

14 25.4% $33 -$28 -$11 -$6 $0 -$110 -$42 -$152 -$33 -$82 -$31 -$146 

15 27.2% $33 -$30 -$11 -$8 $0 -$110 -$42 -$152 -$33 -$80 -$30 -$143 

16 29.0% $33 -$32 -$12 -$11 $0 -$110 -$42 -$152 -$33 -$78 -$30 -$141 

17 30.8% $33 -$34 -$13 -$14 $0 -$110 -$42 -$152 -$33 -$76 -$29 -$138 

18 32.6% $33 -$36 -$14 -$17 $0 -$110 -$42 -$152 -$33 -$74 -$28 -$135 

19 34.4% $33 -$38 -$14 -$19 $0 -$110 -$42 -$152 -$33 -$72 -$27 -$132 

20 36.2% $33 -$40 -$15 -$22 $0 -$110 -$42 -$152 -$33 -$70 -$27 -$130 

NPV (3%) - $490 -$283 -$107 $100 $1,665 -$1,430 -$542 -$307 $1,175 -$1,148 -$435 -$407 

NPV (7%) - $349 -$176 -$67 $107 $1,491 -$974 -$369 $148 $1,142 -$798 -$302 $42 

Annualized (3%) - $32 -$18 -$7 $7 $108 -$93 -$35 -$20 $76 -$74 -$28 -$26 

Annualized (7%) - $32 -$16 -$6 $10 $138 -$90 -$34 $14 $105 -$74 -$28 $4 
Negative costs represent savings. 
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Table 3-9: Alternative Option: Baseline, Post-Rule, and Incremental Costs of Prohibition in Chlor-Alkali Industry (2020$; millions) 

Year 
Baseline 

Conversion 

Baseline Rule Scenario Incremental Costs 

Capital 
Conversion 

Costs 

Caustic 
Soda 

Revenue 
Differential 

Energy 
Costs 

Net 
Cost  

Capital 
Conversion 

Costs 

Caustic 
Soda 

Revenue 
Differential 

Energy 
Costs 

Net 
Cost  

Capital 
Conversion 

Costs 

Caustic 
Soda 

Revenue 
Differential 

Energy 
Costs 

Net 
Cost  

Caustic Soda Revenue Neutral Scenario 

1 1.8% $33 $0 -$1 $32 $364 $0 -$8 $355 $331 $0 -$8 $323 

2 3.6% $33 $0 -$2 $31 $364 $0 -$17 $347 $331 $0 -$15 $315 

3 5.4% $33 $0 -$2 $31 $364 $0 -$25 $339 $331 $0 -$23 $308 

4 7.2% $33 $0 -$3 $30 $364 $0 -$33 $330 $331 $0 -$30 $300 

5 9.1% $33 $0 -$4 $29 $364 $0 -$42 $322 $331 $0 -$38 $293 

6 10.9% $33 $0 -$5 $28 $0 $0 -$42 -$42 -$33 $0 -$37 -$70 

7 12.7% $33 $0 -$5 $28 $0 $0 -$42 -$42 -$33 $0 -$36 -$69 

8 14.5% $33 $0 -$6 $27 $0 $0 -$42 -$42 -$33 $0 -$36 -$69 

9 16.3% $33 $0 -$7 $26 $0 $0 -$42 -$42 -$33 $0 -$35 -$68 

10 18.1% $33 $0 -$8 $25 $0 $0 -$42 -$42 -$33 $0 -$34 -$67 

11 19.9% $33 $0 -$8 $25 $0 $0 -$42 -$42 -$33 $0 -$33 -$66 

12 21.7% $33 $0 -$9 $24 $0 $0 -$42 -$42 -$33 $0 -$33 -$66 

13 23.5% $33 $0 -$10 $23 $0 $0 -$42 -$42 -$33 $0 -$32 -$65 

14 25.4% $33 $0 -$11 $22 $0 $0 -$42 -$42 -$33 $0 -$31 -$64 

15 27.2% $33 $0 -$11 $22 $0 $0 -$42 -$42 -$33 $0 -$30 -$63 

16 29.0% $33 $0 -$12 $21 $0 $0 -$42 -$42 -$33 $0 -$30 -$63 

17 30.8% $33 $0 -$13 $20 $0 $0 -$42 -$42 -$33 $0 -$29 -$62 

18 32.6% $33 $0 -$14 $19 $0 $0 -$42 -$42 -$33 $0 -$28 -$61 

19 34.4% $33 $0 -$14 $19 $0 $0 -$42 -$42 -$33 $0 -$27 -$60 

20 36.2% $33 $0 -$15 $18 $0 $0 -$42 -$42 -$33 $0 -$27 -$60 

NPV (3%) - $490 $0 -$107 $383 $1,665 $0 -$542 $1,123 $1,175 $0 -$435 $740 

NPV (7%) - $349 $0 -$67 $282 $1,491 $0 -$369 $1,122 $1,142 $0 -$302 $840 

Annualized (3%) - $32 $0 -$7 $25 $108 $0 -$35 $73 $76 $0 -$28 $48 

Annualized (7%) - $32 $0 -$6 $26 $138 $0 -$34 $104 $105 $0 -$28 $77 
Negative costs represent savings. 

 0 

 1 
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Table 3-10 presents the annualized incremental cost savings of prohibition of asbestos diaphragms in the 

chlor-alkali industry. Under the proposed option assuming gains from caustic soda revenue, annualized 

incremental net savings are $35 million and $0.04 million with a 3 percent and 7 percent discount rate, 

respectively. Under the proposed option assuming no revenue gains from caustic soda, annualized 

incremental net costs are $49 million and $87 million with a 3 percent and 7 percent discount rate, 

respectively. 

 

Under the alternative option assuming gains from caustic soda revenue, annualized incremental net 

savings are $26 million with a 3 percent discount rate. With a 7 percent discount rate, industry is expected 

to incur an annualized net cost of $4 million. Under the alternative option assuming no revenue gains 

from caustic soda, annualized incremental net costs are $48 million and $77 million with a 3 percent and 

7 percent discount rate, respectively. 

 

Table 3-10: Incremental Annualized Net Costs of Prohibition in Chlor-Alkali 
Industry (2020$; millions) 

Regulatory Option 

Caustic Soda Revenue Gain 
Scenario 

Caustic Soda Revenue 
Neutral Scenario 

3 Percent 7 Percent 3 Percent 7 Percent 

Proposed (2-Year Phase-Out) -$35 -$0.04 $49 $87 

Alternative (5-Year Phase-Out) -$26 $4 $48 $77 

Negative costs represent savings. 

 

EPA acknowledges that firms may also comply with the regulatory options by closing asbestos 

diaphragm facilities. The likelihood of firms choosing this compliance strategy likely increases as the 

phase-out period of the regulatory options decreases. This analysis does not quantify potential firm 

closures, relocations, or associated outcomes, such as potential job losses. EPA does not anticipate that 

firm closures would lead to additional social costs distinct from the lost producer and consumer surplus 

caused by reduced supply of chlor-alkali products. It is possible that chlor-alkali facilities using non-

asbestos technology could expand production to meet supply shortfalls induced by a prohibition on 

chrysotile asbestos diaphragms, but such expansion could also take time. Imports of caustic soda or 

chemicals derived from chlorine or caustic soda may increase in order to make up for supply shortfalls. 

Any short-term supply shortages of chlorine, caustic soda, and derivative chemicals are likely to lead to 

price increases experienced by both industrial and commercial users, some of which may be passed along 

to final consumers of products made with these inputs. 

  

ECEL 

Under the alternative regulatory option, chlor-alkali facilities would be required to comply with an 

Existing Chemical Exposure Limit (ECEL) prior to prohibition taking effect. This consists of an ECEL of 

0.005 fibers per cubic centimeter (f/cc) and an action level (AL) of 0.0025 f/cc for the duration of the 

alternative option’s five-year phase-out period. The requirements under the ECEL vary according to how 

far above the action level or limit the exposure levels found during monitoring are. 

This section presents a summary of total costs to the chlor-alkali industry of complying with an ECEL. 

See Appendix A for a detailed description of the per-facility costs of complying with an ECEL at each 

exposure threshold, and Table A-1 for a summary of the different requirements for monitoring results.  

Table 3-11 presents the estimated probability that chlor-alkali facility monitoring results will be at each 

ECEL exposure threshold. A description of the derivation of these estimates is presented in Section 4.3.2 

(A). Table 3-11 also presents the number of facilities and employees at each threshold. The number of 

facilities was estimated by multiplying the nine facilities from Table 3-4 by the estimated probabilities at 
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each threshold. The number of employees was similarly estimated by multiplying the estimated 100 

workers and 100 ONUs at chlor-alkali facilities using asbestos diaphragms (EPA 2020c) by the 

probabilities at each threshold. This approach assumes that the variation in exposure is reflected across 

the entities rather than the workers. Note that this approach results in fractional estimates for the number 

of affected facilities. These results should be interpreted as an expected value, rather than a prediction of 

the actual number of facilities affected at each exposure threshold.  

Table 3-11: Estimated Number of Chlor-Alkali Facilities and Employees, by ECEL Exposure 

Threshold 

Exposure Threshold 

Personal 
Protective 
Equipment 

(PPE) 
Requirements 

Estimated 
Probability for 

Facility 
Monitoring 

Results being at 
the ECEL 
Exposure 

Thresholds 

Estimated 
Number of 
Facilities1,2 

Estimated 
Number of 
Employees 

Worker ONUs Worker ONUs 

≤0.0025 f/cc (8 hour TWA) 
No respiratory 

protection 
14% 100% 1.3 14 100 

0.0025 – 0.005 f/cc (8 hour 

TWA) 

No respiratory 

protection 
33% - 3.0 33 - 

0.005 - 0.05 f/cc (8 hour TWA) 
APF 10 

respirators 
46% - 4.1 46 - 

0.05 – 0.125 f/cc (8 hour TWA) 
APF 25 

respirators 
4% - 0.4 4 - 

0.125 – 0.25 f/cc (8 hour TWA) 
APF 50 

respirator 
1% - 0.1 1 - 

0.25 - 5 f/cc (8 hour TWA) 
APF 1,000 

respirator 
2% - 0.2 2 - 

5 - 50 f/cc (8 hour TWA) 
APF 10,000 

respirator 
- - - - - 

1 To avoid double-counting, this analysis estimates number of facilities at each threshold by multiplying the total number of facilities by the 

distribution of worker exposures. Because workers have higher exposures than ONUs, this results in an estimate that does not underestimate 

costs.  
2 Fractional results should be interpreted as an expected value, rather than a prediction of the actual number of facilities affected at each 

exposure threshold. 

 

While OSHA has a permissible exposure limit (PEL) for asbestos of 0.1 f/cc (8-hour time TWA), it is 

assumed that facilities have exposures below the PEL and therefore are not incurring any monitoring or 

other compliance costs in the baseline.12 Therefore, costs of an ECEL regulatory option include those for 

initial and periodic exposure monitoring, required personal protective equipment (PPE) for the different 

thresholds outlined in the ECEL, notifications and recordkeeping, exposure control document preparation, 

and signage. Note that before resorting to compliance through using PPE, engineering or administrative 

controls should be used to lower exposure to below the action level. However, for the purpose of 

 
12 Under the PEL, employers may discontinue monitoring for employees whose exposures are below the exposure limit and/or 

excursion limit (29 CFR 1910.1001(d)(4)), but must re-institute initial and/or exposure monitoring if there are any changes in 

production, process, control equipment, personnel or work practices that may result in exposures above the exposure limit 

and/or excursion limit (29 CFR 1910.1001(d)(5)). While employers may conduct periodic exposure monitoring to ensure that 

the exposure and excursion limits are not exceeded, this analysis makes a conservative assumption that these activities are not 

done in the baseline so that incremental costs of the regulatory option are not underestimated. 
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estimating costs and benefits, this analysis assumes that PPE is used. As explained further in Appendix A, 

this analysis assumes that half of chlor-alkali workers wear APF 10 in the baseline and half wear APF 25 

in the baseline. It is assumed that ONUs do not use PPE in the baseline. This assumption is based on 

information EPA received from industry that APF 10 and APF 25 respirators are used for specific tasks 

(EPA 2020c).  

In some cases, higher APFs are estimated to have lower costs than lower APFs (see Appendix A), and 

thus facilities may realize a cost savings by replacing their lower APF system with a higher one. Purified 

air respirators that rely on cartridge systems tend to have lower APFs. Frequent replacements of these 

cartridge systems are a large component of costs, which is why lower APFs may have higher costs than 

supplied air systems at higher APFs. Although costs may be lower for supplied air systems, employers 

may still prefer purified air respirators for mobility and comfort. Costs for decreased mobility and comfort 

were not quantified in this analysis; thus, incremental PPE costs estimated by this analysis may 

underestimate true social costs of an ECEL requirement. 

Costs are annualized over twenty years at 3 and 7% discount rates; however, compliance costs are only 

estimated for the first five years of the analytical timeframe for the alternative option prior to prohibition 

taking effect. Compliance with an ECEL is not required under the proposed rule. Total per-facility costs 

by threshold are presented in Table 3-12, and total per-worker costs are presented in Table 3-13. Note that 

per-facility and per-worker costs are additive. Each facility incurs the fixed per-facility costs in Table 

3-12 addition to the per-worker costs in Table 3-13 for each exposed employee.  

Table 3-12: Estimated Annualized Chlor-Alkali Per-Facility Costs 

Exposure Threshold 
Monitoring 

Costs 
PPE 

Costs 

Notification 
and 

Recordkeeping 
Costs 

Exposure 
Control 

Document 
Costs 

Signage 
Costs 

Total Per-
Facility Costs 

3 Percent Discount Rate 

≤0.0025 f/cc (8 hour TWA) $29  $0  $33  $0  $5  $67  

0.0025 – 0.005 f/cc (8 hour TWA) $290  $0  $33  $0  $5  $328  

0.005 - 0.05 f/cc (8 hour TWA) $552  $0  $33  $18  $5  $608  

0.05 – 0.125 f/cc (8 hour TWA) $552  $0  $33  $18  $5  $608  

0.125 – 0.25 f/cc (8 hour TWA) $552  $0  $33  $18  $5  $608  

0.25 - 5 f/cc (8 hour TWA) $552  $0  $33  $18  $5  $608  

5 - 50 f/cc (8 hour TWA) $552  $0  $33  $18  $5  $608  

7 Percent Discount Rate 

≤0.0025 f/cc (8 hour TWA) $39  $0  $44  $0  $7  $90  

0.0025 – 0.005 f/cc (8 hour TWA) $360  $0  $44  $0  $7  $411  

0.005 - 0.05 f/cc (8 hour TWA) $681  $0  $44  $25  $7  $757  

0.05 – 0.125 f/cc (8 hour TWA) $681  $0  $44  $25  $7  $757  

0.125 – 0.25 f/cc (8 hour TWA) $681  $0  $44  $25  $7  $757  

0.25 - 5 f/cc (8 hour TWA) $681  $0  $44  $25  $7  $757  

5 - 50 f/cc (8 hour TWA) $681  $0  $44  $25  $7  $757  
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 Table 3-13: Estimated Annualized Chlor-Alkali Per-Worker Cost 

Exposure Threshold 
Monitoring 

Costs 
PPE 

Costs1 

Notification and 
Recordkeeping 

Costs 

Exposure 
Control 

Document 

Signage 
Costs 

Total Per-Facility 
Costs 

3 Percent Discount Rate 

≤0.0025 f/cc (8 hour TWA) $58  $0  $65  $0  $0  $123  

0.0025 – 0.005 f/cc (8 hour 

TWA) 
$594  $0  $130  $0  $0  $724  

0.005 - 0.05 f/cc (8 hour 

TWA) 
$1,130  $0  $259  $0  $0  $1,389  

0.05 – 0.125 f/cc (8 hour 

TWA) 
$1,130  -$43 $259  $0  $0  $1,346  

0.125 – 0.25 f/cc (8 hour 

TWA) 
$1,130  -$42 $259  $0  $0  $1,347  

0.25 - 5 f/cc (8 hour TWA) $1,130  -$145 $259  $0  $0  $1,244  

5 - 50 f/cc (8 hour TWA) $1,130  $260  $259  $0  $0  $1,649  

7 Percent Discount Rate 

≤0.0025 f/cc (8 hour TWA) $80  $0  $80  $0  $0  $160  

0.0025 – 0.005 f/cc (8 hour 

TWA) 
$737  $0  $159  $0  $0  $896  

0.005 - 0.05 f/cc (8 hour 

TWA) 
$1,394  $0  $318  $0  $0  $1,712  

0.05 – 0.125 f/cc (8 hour 

TWA) 
$1,394  -$47 $318  $0  $0  $1,665  

0.125 – 0.25 f/cc (8 hour 

TWA) 
$1,394  -$45 $318  $0  $0  $1,666  

0.25 - 5 f/cc (8 hour TWA) $1,394  -$168 $318  $0  $0  $1,544  

5 - 50 f/cc (8 hour TWA) $1,394  $377  $318  $0  $0  $2,088  
1 In some cases, higher APFs are estimated to have lower costs than lower APFs (see Appendix A), and thus facilities may realize a cost savings by replacing their 

lower APF system with a higher one. Negative costs represent savings. 

 

Total annualized ECEL costs for the chlor-alkali industry are presented in Table 3-14. Total industry costs 

are estimated by multiplying the number of facilities at each threshold from Table 3-11 by the per-facility 

costs presented in Table 3-12. These fixed facility costs are then added to the variable worker costs, 

estimated by multiplying the number of employees at each threshold from Table 3-11 by the per-worker 

costs presented in Table 3-13. 
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Table 3-14: Total Annualized Chlor-Alkali ECEL Costs (2020$) 

Exposure Threshold 
Estimated 
Number of 
Facilities 

Estimated 
Number of 
Employees 

Total Per-
Facility 
Costs 

Total Per-
Worker 
Costs 

Total 
Annualized 
ECEL Costs 

3 Percent Discount Rate 

≤0.0025 f/cc (8 hour TWA) 1.3 14  $67  $123  $1,810  

0.0025 – 0.005 f/cc (8 hour 

TWA) 
3.0 33  $328  $724  $24,860  

0.005 - 0.05 f/cc (8 hour TWA) 4.1 46  $608  $1,389  $66,416  

0.05 – 0.125 f/cc (8 hour TWA) 0.4 4  $608  $1,346  $5,602  

0.125 – 0.25 f/cc (8 hour TWA) 0.1 1  $608  $1,347  $1,402  

0.25 - 5 f/cc (8 hour TWA) 0.2 2  $608  $1,244  $2,598  

5 - 50 f/cc (8 hour TWA) -  -  $608  $1,649  - 

Total 9 100  - - $102,689  

7 Percent Discount Rate 

≤0.0025 f/cc (8 hour TWA) 1.3 14  $90  $160  $2,347  

0.0025 – 0.005 f/cc (8 hour 

TWA) 
3.0 33  $411  $896  $30,781  

0.005 - 0.05 f/cc (8 hour TWA) 4.1 46  $757  $1,712  $81,864  

0.05 – 0.125 f/cc (8 hour TWA) 0.4 4  $757  $1,665  $6,931  

0.125 – 0.25 f/cc (8 hour TWA) 0.1 1  $757  $1,666  $1,734  

0.25 - 5 f/cc (8 hour TWA) 0.2 2  $757  $1,544  $3,224  

5 - 50 f/cc (8 hour TWA) -  -  $757  $2,088  - 

Total 9 100  - - $126,882  

 

Downstream Notification 

Section A.2 of the Appendix describes requirements and unit costs of downstream notification activities. 

Because chlor-alkali facilities import raw shipments of chrysotile asbestos and process them on-site to 

create diaphragms, EPA does not expect any downstream users of chrysotile asbestos in the chlor-alkali 

industry. Therefore, this analysis assumes that no chlor-alkali firms will incur downstream notification 

costs. 
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Disposal 

Section A.3 of the Appendix describes requirements and unit costs of disposal activities. This analysis 

assumes that chlor-alkali facilities are compliant with these requirements in the baseline, and therefore 

does not estimate incremental costs for disposal and associated recordkeeping requirements. 

Recordkeeping 

Section A.4 of the Appendix describes requirements for recordkeeping activities. This analysis assumes 

that no firms incur incremental recordkeeping requirements for keeping ordinary business records. Costs 

of recordkeeping activities for the ECEL, downstream notification, and disposal requirements are 

previously discussed in the respective sections. Where applicable, they are incorporated into the total 

costs of the regulatory requirement.  

 Summary of Total Costs 

Total costs of the regulatory options are summarized in Table 3-15. As shown in the table, total 

annualized cost savings for the proposed option assuming gains from caustic soda revenue are estimated 

to be approximately $35 million and $0.04 million using a 3 and 7 percent discount rate, respectively. 

Under the proposed option assuming no revenue gains from caustic soda, annualized incremental net 

costs are $49 million and $87 million using a 3 percent and 7 percent discount rate, respectively. 

Total annualized cost savings for the alternative option assuming gains from caustic soda revenue are 

estimated to be approximately $27 million using a 3 percent discount rate. Using a 7 percent discount 

rate, the alternative option is estimated to result in a net cost of approximately $4 million. Under the 

alternative option assuming no revenue gains from caustic soda, annualized incremental net costs are 

estimated to be $48 million and $77 million with a 3 percent and 7 percent discount rate, respectively. 

As already discussed, EPA’s costs estimates are limited to compliance costs.  

Table 3-15: Total Annualized Costs of Regulatory Options in the Chlor-Alkali Industry (2020$; millions) 

Regulatory 
Option 

Discount 
Rate 

Prohibition ECEL 
Downstream 
Notification 

Disposal 
Total 

Annualized 
Costs 

Caustic Soda Revenue Gain Scenario 

Proposed 
3 Percent -$35 - - - -$35 

7 Percent -$0.04 - - - -$0.04 

Alternative 
3 Percent -$26 $0.1 - - -$26 

7 Percent $4  $0.1 - - $4  

Caustic Soda Revenue Neutral Scenario 

Proposed 
3 Percent $49  - - - $49  

7 Percent $87  - - - $87  

Alternative 
3 Percent $48  $0.1 - - $48  

7 Percent $77  $0.1 - - $78  

Negative costs represent savings. 
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 Cost Analysis for Sheet Gasket Stamping and Use for Chemical Production 

The preferred and alternative regulatory options for the sheet gasket industry are summarized in Table 

3-16. This section presents cost estimates incurred by the sheet gasket industry for the regulatory 

requirements under each option. Costs for each regulatory requirement are presented in Section 3.4.2 (A) 

and total costs for each regulatory option are summarized in Section 3.4.2 (B). 

Table 3-16: Regulatory Options for Sheet Gasket Stamping and Use 

Regulatory Option Regulatory Requirements 

Proposed Option: Prohibition 

within 2 Years 

Prohibit the manufacture (including import), processing, commercial 

use, and distribution of chrysotile asbestos for this use within 2 years 

Reference existing commercial disposal requirements and have 

associated recordkeeping requirements 

Alternative Option: ECEL and 

Prohibition within 5 Years 

Prohibit the manufacture (including import), processing, commercial 

use, and distribution of chrysotile asbestos for this use within 5 years 

Prior to prohibition taking effect, require compliance with the Existing 

Chemical Exposure Limit (ECEL) of 0.005 fibers per cubic centimeter 

(f/cc) 

Prior to prohibition taking effect, require downstream notification via 

safety data sheet 

Prior to prohibition taking effect, require signage and labeling 

requirements 

Reference existing commercial disposal requirements and have 

associated recordkeeping requirements 

 

 Costs of Regulatory Requirements 

The following sections describe costs for each of the regulatory requirements under the proposed and 

alternative options. These requirements include: 

• Prohibition 

• Existing chemical exposure limit (ECEL) 

• Downstream notification 

• Disposal  

• Recordkeeping 

Prohibition 

EPA was not able to estimate the cost of prohibiting the use of asbestos gaskets used for chemical 

production. EPA does not have sufficient information on the impacts of replacing asbestos gaskets with 

non-asbestos gaskets using the current process designs of these plants. These effects could include, for 

example, the potential for decreased gasket lifespan or increased labor costs for installation, or the effects 

of potential gasket failures. Nor does EPA have information on the costs associated with modifying the 

process designs at these plants to better accommodate non-asbestos gaskets. 

ECEL 

Under the alternative regulatory option, facilities manufacturing or using sheet gaskets for chemical 

production would be required to comply with an Existing Chemical Exposure Limit (ECEL) prior to 
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prohibition taking effect. This consists of an ECEL of 0.005 fibers per cubic centimeter (f/cc) and an 

action level (AL) of 0.0025 f/cc for the duration of the alternative option’s five-year phase-out period. 

The requirements under the ECEL vary according to how far above the action level or limit the exposure 

levels found during monitoring are. 

This section presents a summary of total costs to the sheet gasket industry of complying with an ECEL. 

See Appendix A for a detailed description of the per-facility costs of complying with an ECEL at each 

exposure threshold, and Table A-1 for a summary of the different requirements for monitoring results.  

Table 3-17 presents the estimated number of sheet gasket workers and ONUs exposed to asbestos. The 

number of affected firms and sites for sheet gasket stamping and end use firms are presented and 

discussed in Section 2.2. For the sheet gasket stampers, the number of workers and ONUs per 

establishment are estimated from the final risk evaluation (EPA 2020c). For end users, EPA estimates the 

number of exposed workers and ONUs per establishment using the 2020 BLS OEWS (BLS 2021d) for 

NAICS 3250A113. The analysis assumes that workers consist of employees in Installation, Maintenance, 

and Repair Occupations. ONUs are assumed to include Architecture and Engineering Occupations, 

Building and Grounds Cleaning and Maintenance Occupations, Construction and Extraction Occupations, 

Production Occupations, and Transportation and Material Moving Occupations. The number of workers 

and ONUs per establishment are then multiplied by the number of sites to estimate the total number of 

exposed workers and ONUs. 

 

Table 3-17: Estimated Number of Sheet Gasket Workers and ONUs 

Firm Type 
Number of 

Firms 
Number 
of Sites 

Number of 
Workers per 

Establishment 

Number of 
ONUs per 

Establishment 

Total 
Number 

of 
Workers 

Total 
Number of 

ONUs 

Manufacturer 2 4 1 2 4 8 

End User 4 5 4 30 22 150 

 

Table 3-18 presents the estimated probability that sheet gasket facility monitoring results will be at each 

ECEL exposure threshold. A description of the derivation of these estimates is presented in Section 4.3.2 

(A). Table 3-18 also presents the number of facilities and employees at each threshold. The number of 

facilities and employees at each exposure threshold is estimated by multiplying the total number of 

facilities and employees from Table 3-17 by the estimated probabilities at each threshold. This approach 

assumes that the variation in exposure is reflected across the entities rather than the workers. Note that 

this approach results in fractional estimates for the number of affected facilities. These results should be 

interpreted as an expected value, rather than a prediction of the actual number of facilities affected at each 

exposure threshold. 

 
13 BLS (2021d) does not include data for NAICS 325180 Other Basic Inorganic Chemical Manufacturing. This analysis therefore 

assumes NAICS 3250A1 is representative of sheet gasket facilities. This NAICS includes 3251 Basic Chemical Manufacturing; 

3252 Resin, Synthetic Rubber, and Artificial and Synthetic Fibres and Filaments Manufacturing; 3253 Pesticide, Fertilizer, and 

Other Agricultural Chemical Manufacturing; and 3259 Other Chemical Product and Preparation Manufacturing.  
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Table 3-18: Estimated Number of Sheet Gasket Facilities and Employees, by ECEL Exposure Threshold 

Exposure Threshold 

Personal 
Protective 

Equipment (PPE) 
Requirements 

Estimated 
Probability for 

Facility Monitoring 
Results being at 

the ECEL Exposure 
Thresholds 

Estimated 
Number of 
Facilities1,2 

Estimated Number 
of Employees 

Worker ONUs Worker ONUs 

Sheet Gasket Stamping 

≤0.0025 f/cc (8 hour TWA) 
No respiratory 

protection 
0% 63% - - 5.0 

0.0025 – 0.005 f/cc (8 hour 

TWA) 

No respiratory 

protection 
3% 33% 0.06 0.1 2.6 

0.005 - 0.05 f/cc (8 hour TWA) APF 10 respirators 97% 4% 1.94 3.9 0.3 

0.05 – 0.125 f/cc (8 hour TWA) APF 25 respirators 0% 0% - - - 

0.125 – 0.25 f/cc (8 hour TWA) APF 50 respirator 0% 0% - - - 

0.25 - 5 f/cc (8 hour TWA) 
APF 1,000 

respirator 
0% 0% - - - 

5 - 50 f/cc (8 hour TWA) 
APF 10,000 

respirator 
0% 0% - - - 

Sheet Gasket Use 

≤0.0025 f/cc (8 hour TWA) 
No respiratory 

protection 
0% 6% - - 9 

0.0025 – 0.005 f/cc (8 hour 

TWA) 

No respiratory 

protection 
0% 51% - - 76.5 

0.005 - 0.05 f/cc (8 hour TWA) APF 10 respirators 96% 43% 4.8 21.1 64.5 

0.05 – 0.125 f/cc (8 hour TWA) APF 25 respirators 4% 0% 0.2 0.9 - 

0.125 – 0.25 f/cc (8 hour TWA) APF 50 respirator 0% 0% - - - 

0.25 - 5 f/cc (8 hour TWA) 
APF 1,000 

respirator 
0% 0% - - - 

5 - 50 f/cc (8 hour TWA) 
APF 10,000 

respirator 
0% 0% - - - 

1 To avoid double-counting, this analysis estimates number of facilities at each threshold by multiplying the total number of facilities by the distribution of 

worker exposures. Because workers have higher exposures than ONUs, this results in an estimate that does not underestimate costs. 
2 Fractional results should be interpreted as an expected value, rather than a prediction of the actual number of facilities affected at each exposure 

threshold. 

 

While OSHA has a permissible exposure limit (PEL) for asbestos of 0.1 f/cc (8-hour time TWA), it is 

assumed that facilities have exposures below the PEL and therefore are not incurring any monitoring or 

other compliance costs in the baseline.14 Therefore, costs of an ECEL regulatory option include those for 

initial and periodic exposure monitoring, required personal protective equipment (PPE) for the different 

thresholds outlined in the ECEL, notifications and recordkeeping, exposure control document preparation, 

and signage and labeling. Note that before resorting to compliance through using PPE, engineering or 

administrative controls should be used to lower exposure to below the action level. However, for the 

purpose of estimating costs and benefits, this analysis assumes that PPE is used. As explained further in 

 
14 Under the PEL, employers may discontinue monitoring for employees whose exposures are below the exposure limit and/or 

excursion limit (29 CFR 1910.1001(d)(4)), but must re-institute initial and/or exposure monitoring if there are any changes in 

production, process, control equipment, personnel or work practices that may result in exposures above the exposure limit 

and/or excursion limit (29 CFR 1910.1001(d)(5)). While employers may conduct periodic exposure monitoring to ensure that 

the exposure and excursion limits are not exceeded, this analysis makes a conservation assumption that these activities are not 

done in the baseline so that incremental costs of the regulatory option are not underestimated. 
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Appendix A, this analysis assumes that sheet gasket workers and ONUs use the standard industry PPE in 

the baseline. 

Costs are annualized over twenty years at 3 and 7% discount rates; however, compliance costs are only 

estimated for the first five years of the analytical timeframe for the alternative option prior to prohibition 

taking effect. Compliance with an ECEL is not required under the proposed rule. EPA does not have 

detailed information on the trends in the use of asbestos-containing products in this industry, so the level 

of activity is assumed to remain constant during this timeframe. Total per-facility costs by threshold are 

presented in Table 3-19 and total per-worker costs are presented in Table 3-20. Note that per-facility and 

per-worker costs are additive. Each facility incurs the fixed per-facility costs in Table 3-19 in addition to 

the per-worker costs in Table 3-20 for each exposed employee. 
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Table 3-19: Estimated Annualized Sheet Gasket Per-Facility Costs 

Exposure 
Threshold 

Monitoring 
Costs 

PPE Costs 

Notification 
and 

Recordkeeping 
Costs 

Exposure 
Control 

Document 
Costs 

Signage 
Costs 

Total Per-
Facility Costs 

3 Percent Discount Rate 

≤0.0025 f/cc 

(8 hour TWA) 
$29  $0  $33  $0  $5  $67  

0.0025 – 0.005 

f/cc (8 hour 

TWA) 

$290  $0  $33  $0  $5  $328  

0.005 - 0.05 

f/cc (8 hour 

TWA) 

$552  $0  $33  $18  $5  $608  

0.05 – 0.125 

f/cc (8 hour 

TWA) 

$552  $0  $33  $18  $5  $608  

0.125 – 0.25 

f/cc (8 hour 

TWA) 

$552  $0  $33  $18  $5  $608  

0.25 - 5 f/cc (8 

hour TWA) 
$552  $0  $33  $18  $5  $608  

5 - 50 f/cc (8 

hour TWA) 
$552  $0  $33  $18  $5  $608  

7 Percent Discount Rate 

≤0.0025 f/cc 

(8 hour TWA) 
$39  $0  $44  $0  $7  $90  

0.0025 – 0.005 

f/cc (8 hour 

TWA) 

$360  $0  $44  $0  $7  $411  

0.005 - 0.05 

f/cc (8 hour 

TWA) 

$681  $0  $44  $25  $7  $757  

0.05 – 0.125 

f/cc (8 hour 

TWA) 

$681  $0  $44  $25  $7  $757  

0.125 – 0.25 

f/cc (8 hour 

TWA) 

$681  $0  $44  $25  $7  $757  

0.25 - 5 f/cc (8 

hour TWA) 
$681  $0  $44  $25  $7  $757  

5 - 50 f/cc (8 

hour TWA) 
$681  $0  $44  $25  $7  $757  
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Table 3-20: Estimated Annualized Sheet Gasket Per-Worker Costs  

Exposure 
Threshold 

Monitoring 
Costs 

PPE 
Costs 

Notification 
and 

Recordkeeping 
Costs 

Exposure 
Control 

Document 

Signage 
Costs 

Total Per-
Worker 
Costs 

3 Percent Discount Rate 

≤0.0025 f/cc 

(8 hour 

TWA) 

$58  $0  $65  $0  $0  $123  

0.0025 – 

0.005 f/cc (8 

hour TWA) 

$594  $0  $130  $0  $0  $724  

0.005 - 0.05 

f/cc (8 hour 

TWA) 

$1,130  $450  $259  $0  $0  $1,839  

0.05 – 0.125 

f/cc (8 hour 

TWA) 

$1,130  $376  $259  $0  $0  $1,765  

0.125 – 0.25 

f/cc (8 hour 

TWA) 

$1,130  $377  $259  $0  $0  $1,766  

0.25 - 5 f/cc 

(8 hour 

TWA) 

$1,130  $274  $259  $0  $0  $1,664  

5 - 50 f/cc (8 

hour TWA) 
$1,130  $679  $259  $0  $0  $2,068  

7 Percent Discount Rate 

≤0.0025 f/cc 

(8 hour 

TWA) 

$80  $0  $80  $0  $0  $160  

0.0025 – 

0.005 f/cc (8 

hour TWA) 

$737  $0  $159  $0  $0  $896  

0.005 - 0.05 

f/cc (8 hour 

TWA) 

$1,394  $569  $318  $0  $0  $2,280  

0.05 – 0.125 

f/cc (8 hour 

TWA) 

$1,394  $481  $318  $0  $0  $2,192  

0.125 – 0.25 

f/cc (8 hour 

TWA) 

$1,394  $482  $318  $0  $0  $2,194  

0.25 - 5 f/cc 

(8 hour 

TWA) 

$1,394  $360  $318  $0  $0  $2,072  

5 - 50 f/cc (8 

hour TWA) 
$1,394  $904  $318  $0  $0  $2,616  

 

Total annualized ECEL costs for the sheet gasket industry are presented in Table 3-21. Total industry 

costs are estimated by multiplying the number of facilities at each threshold from Table 3-18by the per-

facility costs presented in Table 3-19. These fixed facility costs are then added to the variable worker 

costs, estimated by multiplying the number of employees at each threshold from Table 3-18 by the per-

worker costs presented in Table 3-20 
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Table 3-21: Total Annualized Sheet Gasket ECEL Costs (2020$) 

Exposure Threshold 
Estimated 
Number of 
Facilities 

Estimated 
Number of 
Employees 

Total Per-
Facility 
Costs 

Total Per-
Worker 
Costs 

Total 
Annualized 
ECEL Costs 

3 Percent Discount Rate 

≤0.0025 f/cc (8 hour TWA) -    14  $67  $123  $1,732  

0.0025 – 0.005 f/cc (8 hour 

TWA) 
0.06  79  $328  $724  $57,388  

0.005 - 0.05 f/cc (8 hour 

TWA) 
6.74  90  $608  $1,839  $169,249  

0.05 – 0.125 f/cc (8 hour 

TWA) 
0.20  1  $608  $1,765  $1,675  

0.125 – 0.25 f/cc (8 hour 

TWA) 
-    -    $608  $1,766  $0  

0.25 - 5 f/cc (8 hour TWA) -    -    $608  $1,664  $0  

5 - 50 f/cc (8 hour TWA) -    -    $608  $2,068  $0  

Total 7 184  - - $230,044  

7 Percent Discount Rate 

≤0.0025 f/cc (8 hour TWA) -    14  $90  $160  $2,241  

0.0025 – 0.005 f/cc (8 hour 

TWA) 
0.06  79  $411  $896  $71,027  

0.005 - 0.05 f/cc (8 hour 

TWA) 
6.74  90  $757  $2,280  $209,922  

0.05 – 0.125 f/cc (8 hour 

TWA) 
0.20  1  $757  $2,192  $2,081  

0.125 – 0.25 f/cc (8 hour 

TWA) 
-    -    $757  $2,194  $0  

0.25 - 5 f/cc (8 hour TWA) -    -    $757  $2,072  $0  

5 - 50 f/cc (8 hour TWA) -    -    $757  $2,616  $0  

Total 7 184  - - $285,270  

 

Downstream Notification 

Section A.2 of the Appendix describes requirements and unit costs of downstream notification activities. 

Costs for downstream notification are assumed to be one-time initial costs. Total annualized costs are 

calculated by multiplying the unit cost presented in Section A.2 by the number of affected manufacturers 

from Table 3-17. Costs are annualized over 20 years using 3 and 7 percent discount rates. Table 3-22 

presents total annualized costs of downstream notification for the sheet gasket industry. 
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Table 3-22: Total Annualized Downstream Notification Costs for Sheet Gasket Industry 

Number of Entities Unit Cost 
Total One-
Time Cost 

Annualized Cost 

3 Percent 7 Percent 

2 $89.78  $179.56  $11.31  $15.49  

 

Disposal 

Section A.3 of the Appendix describes requirements and unit costs of disposal activities. This analysis 

assumes that sheet gasket stamping facilities are compliant with these requirements in the baseline. 

However, the analysis assumes that sheet gasket user facilities may not be subject to the asbestos 

NESHAP in the baseline (Rasnic 1991). While sheet gasket users are subject to OSHA’s disposal 

requirements, the OSHA Asbestos General Standard does not require recordkeeping specific to disposal 

activities. Therefore, it is assumed that sheet gasket users will incur incremental recordkeeping 

requirements to document disposal activities.  

Table 3-23 presents total incremental annualized costs, assuming disposal recordkeeping costs are 

incurred only in the years prior to prohibition. 

Table 3-23: Total Annualized Disposal Costs for Sheet Gasket Industry 

Regulatory 
Option 

Number of 
Firms 

Unit Cost 
per Firm 

Total Annual 
Cost 

Annualized Cost 

3 Percent 7 Percent 

Proposed 
4 $177.75  $710.99  

$85.69  $80.96  

Alternative $205.08  $183.61  

 

Recordkeeping 

Section A.4 of the Appendix describes requirements for recordkeeping activities. This analysis assumes 

that no firms incur incremental recordkeeping requirements for keeping ordinary business records. Costs 

of recordkeeping activities for the ECEL, downstream notification, and disposal requirements are 

previously discussed in the respective sections. Where applicable, they are incorporated into the total 

costs of the regulatory requirement. 

 Summary of Total Costs 

Total costs of the regulatory options are summarized in Table 3-24. As discussed in the previous section, 

costs of prohibition could not be estimated for this use category. Thus, total annualized costs presented in 

Table 3-24 reflect lower bound estimates for the proposed and alternative regulatory options. 

As already discussed, EPA’s costs estimates are limited to compliance costs.  
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Table 3-24: Total Annualized Costs of Regulatory Options in the Sheet Gasket Industry 

Regulatory 
Option 

Discount Rate Prohibition ECEL 
Downstream 
Notification 

Disposal 
Total 

Annualized 
Costs1 

Proposed 
3 Percent Not estimated - - $86  >$86 

7 Percent Not estimated - - $81  >$81 

Alternative 
3 Percent Not estimated $230,044  $11  $205  >$230,261 

7 Percent Not estimated $285,270  $15  $184  >$285,469 
1 Because costs of prohibition are not estimated for the sheet gasket industry (see Section 3.4.2 (A)), total annualized costs of the proposed and 

alternative regulatory options presented in this table are a lower bound estimate. 

 

 Cost Analysis for Oilfield Brake Blocks 

The proposed and alternative regulatory options for the oilfield brake blocks use category are summarized 

in Table 3-25. This section discusses cost estimates incurred by the oil and gas industry for the regulatory 

requirements under each option; however total costs could not be quantified for this use category. Costs 

for each regulatory requirement are discussed in the following section. 

Table 3-25: Regulatory Options for Oilfield Brake Blocks 
Regulatory Option Regulatory Requirements 

Proposed Option: Prohibition 

within 180 Days 

Prohibit manufacturing (including import), processing, commercial use, and 

distribution within 180 days 

Restrict commercial disposal and have associated recordkeeping 

requirements 

Alternative Option: Prohibition 

within Years 

Prohibit manufacturing (including import), processing, commercial use, and 

distribution within 2 years  

Restrict commercial disposal and have associated recordkeeping 

requirements 

 

Costs of the regulatory options could not be quantified for this use category. Therefore, the following 

sections qualitatively describe costs for each of the regulatory requirements under the proposed and 

alternative options. These requirements include: 

• Prohibition 

• Disposal  

• Recordkeeping 

Prohibition 

As described in Section 2.3, while EPA anticipates that there may be a small portion of the oilfield brake 

blocks industry which still uses asbestos-containing brake blocks, it does not have the information 

necessary to develop an estimate of how many rigs do or do not use asbestos-containing brake blocks. 

Since the number of firms potentially affected by prohibition under this use category is unknown but is 

expected to represent a small portion of the industry, EPA has not estimated any potential costs of the 

proposed rule for this use category related to prohibition of asbestos. Given that only a relatively small 

portion of the U.S. oil and gas industry is expected to be potentially affected by this action, there is less 

potential for significant lost consumer surplus. 
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EPA was not able to estimate the cost of prohibiting the use of brake blocks containing asbestos by the oil 

industry because the Agency does not have sufficient information to do so. Factors that influence the cost 

may include the ability to use asbestos-free brake blocks on older drilling rigs currently using brake 

blocks containing asbestos, and the impact of such substitution (such as potential decreases in brake block 

lifespan); the remaining service life of these older drilling rigs; or the cost of replacing them with drilling 

rigs that do not use brake blocks containing asbestos. 

Disposal 

Section A.3 of the Appendix describes requirements and unit costs of disposal activities. Oilfield brake 

block users may not be subject to the asbestos NESHAP in the baseline. While brake block users are 

subject to OSHA’s disposal requirements, the OSHA Asbestos General Standard does not require 

recordkeeping specific to disposal activities. Therefore, brake block users may incur incremental 

recordkeeping requirements to document disposal activities. However, because the number of brake block 

users affected by the proposed rule is unknown (see Section 2.2), this analysis does not estimate total 

disposal costs under the regulatory options.  

Recordkeeping 

Section A.4 of the Appendix describes requirements for recordkeeping activities. This analysis assumes 

that no firms incur incremental recordkeeping requirements for keeping ordinary business records. Costs 

of recordkeeping activities for disposal requirements are previously discussed in the previous section. 

 Cost Analysis for Aftermarket Automotive Brakes 

The proposed and alternative regulatory options for the aftermarket automotive brakes industry are 

summarized in Table 3-26. This section presents cost estimates incurred by the aftermarket automotive 

brakes industry for the regulatory requirements under each option. 

Table 3-26: Regulatory Options for the Use of Asbestos in Aftermarket Automotive 
Brakes/Linings 

Regulatory Option Regulatory Requirements 

Proposed Option: Prohibition 

within 180 Days 

Prohibit manufacturing (including import), processing, commercial use, and 

distribution within 180 days 

Restrict commercial disposal and have associated recordkeeping 

requirements 

Alternative Option: Prohibition 

within 2 Years 

Prohibit manufacturing (including import), processing, commercial use, and 

distribution within 2 years  

Restrict commercial disposal and have associated recordkeeping 

requirements 

 

The number of estimated annual asbestos brake replacements is presented in Section 3.4.4 (A). Costs for 

each regulatory requirement are presented in Section 3.4.4 (B) and total costs for each regulatory option 

are summarized in Section 3.4.4 (C). 

 Estimated Number of Annual Asbestos Brake Replacements 

The number of annual asbestos brake replacements is estimated by multiplying the total number of brake 

replacements by the market share for asbestos brakes. 

Freedonia (2017) reports that the North American aftermarket automotive brakes market is valued at $4.3 

billion annually. EPA assumes that the average price for a set of brake shoes is $48, based on a review of 
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brakes shoe prices from various online retailers. Thus, an estimated 90 million brakes are expected to be 

replaced annually (90 million = $4.3 billion/$48). 

 

The Final Risk Evaluation for Asbestos Part I: Chrysotile Asbestos (EPA 2020c) assumes that asbestos 

brakes represent 0.05% of the total aftermarket automotive brakes market, based on the average annual 

value of imports in HTS 6813.20.15 during the period from 2010 to 2019.15 This analysis further adjusts 

this market share estimate based on information provided in Appendix C of EPA (2020c). Appendix C of 

the risk evaluation states that Customs and Border Protection (CBP) provided data for 26 companies in 

CBP’s Automated Commercial Environment (ACE) system that reported import of asbestos-containing 

products between 2016 and 2018. EPA contacted these companies to verify accuracy of data reported in 

ACE. Of the 26 contacts, 22 confirmed that the Harmonized Tariff Schedule (HTS) codes used to identify 

import of asbestos products were incorrectly entered and one firm could not be reached. Two more 

companies later verified that they no longer use asbestos-containing materials. Thus, this analysis adjusts 

the 0.05% market share estimate downward by 96% (=24/25 companies that do not use asbestos-

containing materials), resulting in an adjusted market share of 0.002%.  

 

Multiplying the estimated total number of annual brake replacements (90 million) by the estimated market 

share for asbestos brakes (0.002%) results in an estimated 1,800 annual asbestos brake replacements, as 

shown in Table 3-27.16 

 

Table 3-27: Estimated Number of Annual Asbestos Brake Replacements 

Parameter Value Calculation 

Aftermarket automotive brakes market $4,300,000,000  A 

Average price for brake shoes set $48  B 

Estimated number of brake replacements 90,000,000 C = A/B 

Market share of asbestos brakes 0.002% D 

Estimated total number of asbestos brake replacements 1,800 E = C x D 

 

EPA notes that there is some uncertainty regarding both the size of the aftermarket automotive brakes 

market and the market share of asbestos brakes. For example, the number of annual brake replacements 

derived from Freedonia (2017) is based on the North American aftermarket automotive brakes market and 

thus likely overstates the size of the domestic market. Furthermore, EPA could not positively confirm that 

any asbestos-containing aftermarket brakes are being imported, or identify any companies engaged in this 

activity. While EPA considers the fact that companies have used HTS 6813.20.15 to characterize their 

imports as meaning that the importation of asbestos-containing brakes is reasonably foreseen to occur, it 

is also possible that the market share for asbestos brakes could be zero. Thus, the estimated costs of the 

regulatory options for the aftermarket automotive brakes industry may be overestimated. 

 Costs of Regulatory Options 

The following sections describe costs for each of the regulatory requirements under the proposed and 

alternative options. These requirements include: 

• Prohibition 

• Disposal  

 
15 HTS 6813.20.15 represents brake linings and pads containing asbestos, other than articles for use in civil aircraft. For purposes 

of this analysis, these are all assumed to represent aftermarket automobile brakes. 

16 This quantity of imported asbestos brakes is assumed to remain constant over time. 
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• Recordkeeping 

Prohibition 

This analysis assumes an incremental unit cost of $4 for switching from asbestos brake linings and pads 

to non-asbestos linings and pads. This estimate is based on Environment Canada (2018)’s analysis of 

prohibition of asbestos and products containing asbestos regulations. Environment Canada (2018) 

estimated an incremental price difference of $5 in Canadian dollars for brake pads containing asbestos 

and those not containing asbestos. According to Environment Canada (2018), this assumption was based 

on stakeholder consultations and online sources and were verified by industry stakeholders. This is 

assumed to represent the cost differential per wheel, rather than for a set of linings or pads for four 

wheels. Using a 2016 exchange rate of 1.379 (IRS 2021) and inflating to 2020$ using the Consumer Price 

Index for motor vehicle parts and equipment (BLS 2021a), this is equivalent to approximately $4 in 2020 

U.S. dollars.  

 

Multiplying the incremental unit cost of $4 per brake lining or pad by the 1,800 estimated annual asbestos 

brake replacements and 4 linings or pads per replacement results in an estimated annual cost of $28,800 

for prohibiting asbestos brakes. Annual costs are then annualized over the 20-year analytical timeframe at 

3 and 7 percent discount rates, as shown in Table 3-28. Costs associated with prohibition are assumed to 

take effect at the beginning of year 2 for the proposed option17 and at the beginning of year 3 for the 

alternative option. Because asbestos brakes are a small percentage of the overall aftermarket automotive 

brake market (see Table 3-27), EPA does not anticipate the proposed rule to have a significant impact on 

the overall supply of aftermarket brakes. 

  

Table 3-28: Estimated Total Annualized Costs of Prohibition of Asbestos Brakes 

Regulatory Option 
Total Annualized Cost 

3% Discount Rate 7% Discount Rate 

Proposed  $25,225  $17,521  

Alternative $23,515  $15,937  

 

Disposal 

Section A.3 of the Appendix describes requirements and unit costs of disposal activities. Aftermarket 

automotive repair facilities are subject to the asbestos NESHAP in the baseline. While facilities are 

subject to OSHA’s disposal requirements, the OSHA Asbestos General Standard does not require 

recordkeeping specific to disposal activities. Therefore, it is assumed that facilities will incur incremental 

recordkeeping requirements to document disposal activities.  

Table 3-29 presents total incremental annualized costs, assuming disposal recordkeeping costs are 

incurred only in the years prior to prohibition. 

Table 3-29: Total Annualized Disposal Costs for Automotive Aftermarket Brakes Industry 

Regulatory 
Option 

Number of 
Firms 

Unit Cost 
per Firm 

Total Annual 
Cost 

Annualized Cost 

3 Percent 7 Percent 

Proposed 
12 $177.75  $2,076 

$127  $122  

Alternative $250  $236  

 
17 Under the proposed rule, prohibition would take effect within 180 days. However for the purposes of the annualization 

calculation, costs of prohibition are calculated such that they are incurred starting at the beginning of year 2.  
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Recordkeeping 

Section A.4 of the Appendix describes requirements for recordkeeping activities. This analysis assumes 

that no firms incur incremental recordkeeping requirements for keeping ordinary business records. Costs 

of recordkeeping activities for disposal requirements are previously discussed in the previous section.  

 Summary of Total Costs 

Total costs of the regulatory options are summarized in Table 3-30. As shown in the table, total 

annualized costs for the proposed option are estimated to be approximately $25,352 and $17,643 using a 3 

and 7 percent discount rate, respectively. Total annualized costs for the alternative option are estimated to 

be approximately $23,765 and $16,173 using a 3 and 7 percent discount rate, respectively.  

 
Table 3-30: Total Annualized Costs of Regulatory Options in the 

Aftermarket Automotive Brakes Industry 

Regulatory 
Option 

Prohibition Disposal 
Total Annualized 

Costs 

3 Percent Discount Rate 

Proposed $25,225  $127  $25,352  

Alternative $23,515  $250  $23,765  

7 Percent Discount Rate 

Proposed $17,521  $122  $17,643  

Alternative $15,937  $236  $16,173  

 

 Cost Analysis for Other Vehicle Friction Products 

The proposed and alternative regulatory options for the other vehicle friction products use category are 

summarized in . This section discusses cost estimates incurred by the other vehicle friction products 

industry for the regulatory requirements under each option; however total costs could not be quantified 

for this use category. Costs for each regulatory requirement are discussed in the following section. 

Table 3-31: Regulatory Options for Other Vehicle Friction Products 
Regulatory Option Regulatory Requirements 

Proposed Option: Prohibition 

within 180 Days 

Prohibit manufacturing (including import), processing, commercial use, and 

distribution within 180 days 

Restrict commercial disposal and have associated recordkeeping 

requirements 

Alternative Option: Prohibition 

within 2 Years 

Prohibit manufacturing (including import), processing, commercial use, and 

distribution within 2 years  

Restrict commercial disposal and have associated recordkeeping 

requirements 

 

Costs of the regulatory options could not be quantified for these use categories. Although the use of other 

vehicle friction products containing asbestos is reasonably foreseen, EPA cannot identify any firms that 

would be affected by the rule, since the single firm that previously indicated that it used this product 

subsequently stated that it does not do so. Nor can EPA identify the number of items that may potentially 
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be sold. Therefore, the following sections qualitatively describe costs for each of the regulatory 

requirements under the proposed and alternative options. These requirements include: 

• Prohibition 

• Disposal  

• Recordkeeping 

Prohibition 

As described in Section 2.5, EPA anticipates that there may be no firms which are actively importing 

asbestos for this use category. EPA does not have the information to distinguish between imports of 

aftermarket automobile brakes and other vehicle friction products, and much or all the import data may 

not be accurately reported due to misreported HTS codes. As such, while the use of other vehicle friction 

products containing asbestos cannot be ruled out, EPA does not have the information to estimate the 

specific categories of products or number of units that might be imported, or how many firms may 

potentially be affected. As a result, EPA has not estimated any potential costs of the proposed rule related 

to the prohibition on this use of asbestos. 

Disposal 

Section A.3 of the Appendix describes requirements and unit costs of disposal activities. Other vehicle 

friction product users may not be subject to the asbestos NESHAP in the baseline. While other vehicle 

friction product users are subject to OSHA’s disposal requirements, the OSHA Asbestos General 

Standard does not require recordkeeping specific to disposal activities. Therefore, other vehicle friction 

product users may incur incremental recordkeeping requirements to document disposal activities. 

However, because the number of other vehicle friction product users affected by the proposed rule is 

unknown (see Section 2.4), this analysis does not estimate total disposal costs under the regulatory 

options.  

Recordkeeping 

Section A.4 of the Appendix describes requirements for recordkeeping activities. This analysis assumes 

that no firms incur incremental recordkeeping requirements for keeping ordinary business records. Costs 

of recordkeeping activities for disposal requirements are previously discussed in the previous section.  

 Cost Analysis for Other Gaskets 

The proposed and alternative regulatory options for the other gasket products use category are 

summarized in Table 3-32. This section discusses cost estimates incurred by the other vehicle friction 

products industry for the regulatory requirements under each option; however total costs could not be 

quantified for this use category. Costs for each regulatory requirement are discussed in the following 

section. 

Table 3-32: Regulatory Options for Other Gasket Products 
Regulatory Option Regulatory Requirements 

Proposed Option: Prohibition 

within 180 Days 

Prohibit manufacturing (including import), processing, commercial use, and 

distribution within 180 days 

Restrict commercial disposal and have associated recordkeeping 

requirements 

Alternative Option: Prohibition 

within 2 Years 

Prohibit manufacturing (including import), processing, commercial use, and 

distribution within 2 years  

Restrict commercial disposal and have associated recordkeeping 

requirements 
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Costs of the regulatory options could not be quantified for this use category. Although the use of other 

gaskets containing asbestos is reasonably foreseen, EPA cannot identify any firms that would be affected 

by the rule, since the single firm that previously indicated that it used this product subsequently stated that 

it does not do so. Nor can EPA identify the number of items that may potentially be sold. Therefore, the 

following sections qualitatively describe costs for each of the regulatory requirements under the proposed 

and alternative options. These requirements include: 

• Prohibition 

• Disposal  

• Recordkeeping 

Prohibition 

As noted in Section 2.6, EPA only identified one firm involved with the use of other gaskets containing 

asbestos, and that same company has subsequently stated to EPA that it does not use asbestos-containing 

gaskets. While the use of other gaskets containing asbestos cannot be ruled out, EPA does not have the 

information to estimate the specific categories of products or number of units that might be imported, or 

how many firms may potentially be affected. As a result, EPA has not estimated any potential costs of the 

proposed rule related to prohibition for this use. 

Disposal 

Section A.3 of the Appendix describes requirements and unit costs of disposal activities. Other gasket 

product users may not be subject to the asbestos NESHAP in the baseline. While other gasket product 

users are subject to OSHA’s disposal requirements, the OSHA Asbestos General Standard does not 

require recordkeeping specific to disposal activities. Therefore, other gasket product users may incur 

incremental recordkeeping requirements to document disposal activities. However, because the number of 

other gasket product users affected by the proposed rule is unknown (see Section 2.4), this analysis does 

not estimate total disposal costs under the regulatory options.  

Recordkeeping 

Section A.4 of the Appendix describes requirements for recordkeeping activities. This analysis assumes 

that no firms incur incremental recordkeeping requirements for keeping ordinary business records. Costs 

of recordkeeping activities for disposal requirements are previously discussed in the previous section.  

 Total Costs of Regulatory Options 

Table 3-33 presents the estimated total quantified annualized costs and savings of the proposed and 

alternative regulatory options. As shown in the table, the chlor-alkali industry is the main driver of overall 

costs and cost savings of the regulatory options. The table also shows that the chlor-alkali industry is 

largely estimated to realize cost savings under the caustic soda revenue gain scenario, while all other use 

categories are expected to incur costs under all assumptions and both regulatory options. For the sheet 

gasket, oilfield brake blocks, other vehicle friction products, and other gasket uses, this analysis could not 

fully quantify the costs of the regulatory options. Thus, total annualized costs of the regulatory options 

presented in this table are a lower bound estimate and the cost savings are an upper bound estimate. 

As shown in the table, total annualized cost savings of the proposed option assuming gains from chlor-

alkali caustic soda revenues are estimated to be at most approximately $35 million and $0.03 million 

using a 3 and 7 percent discount rate, respectively. Under the proposed option assuming no revenue gains 

from caustic soda, total annualized costs are estimated to be at least $49 million and $87 million using a 3 

and 7 percent discount rate, respectively.  
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Total annualized cost savings of the alternative option assuming gains from caustic soda revenue are 

estimated to be at most approximately $26 million using a 3 percent discount rate with annualized costs of 

at least $4 million using a 7 percent discount rate. Under the alternative option assuming no revenue gains 

from caustic soda, total annualized costs are estimated to be at least $48 million and $78 million using a 3 

and 7 percent discount rate, respectively.  

Table 3-33: Total Annualized Costs and Savings of Regulatory Options (2020$; millions) 

Use 

Total Annualized Cost or Savings 

Proposed Option Alternative Option 

3 Percent 
Discount Rate 

7 Percent 
Discount Rate 

3 Percent 
Discount Rate 

7 Percent 
Discount Rate 

Caustic Soda Revenue Gain Scenario 

Chlor-Alkali -$35 -$0.04 -$26 $4 

Sheet Gaskets for Chemical 

Production1 >$0.0001 >$0.0001 >$0.2 >$0.3 

Oilfield Brake Blocks Not estimated 

Aftermarket Automotive 

Brakes $0.03  $0.02  $0.02  $0.02  

Other Vehicle Friction 

Products Not estimated 

Other Gaskets Not estimated 

Total2 <-$35 <-$0.03 <-$26 >$4 

Caustic Soda Revenue Neutral Scenario 

Chlor-Alkali $49 $87 $48 $78 

Sheet Gaskets for Chemical 

Production1 >$0.0001 >$0.0001 >$0.2 >$0.3 

Oilfield Brake Blocks Not estimated 

Aftermarket Automotive 

Brakes $0.03 $0.02 $0.02 $0.02 

Other Vehicle Friction 

Products Not estimated 

Other Gaskets Not estimated 

Total2 >$49 >$87 >$48 >$78 
1 Because costs of prohibition are not estimated for the sheet gasket industry (see Section 3.4.2 (A)), total annualized costs of the 

proposed and alternative regulatory options presented in this table are a lower bound estimate. 
2 Because costs of prohibition for use in sheet gaskets, and the prohibition and other requirements for oilfield brake blocks, other vehicle 

friction products, and other gaskets could not be quantified, the totals presented in this table are an upper bound estimate of cost savings 

and a lower bound on costs. 
Negative costs represent savings. 

 

 



 

Benefits  ▌pg.  4-1 

 Benefits 

This Chapter presents the monetized benefits estimates under the regulatory options. The regulatory 

options are described in Section 4.1 Section 4.2 describes the analysis timeframe and the baseline trends 

in asbestos diaphragm use in the chlor-alkali industry. The estimated benefits of cancer risk reductions 

under the regulatory options are presented in Section 4.3. Section 4.4 presents the estimated benefits from 

reductions in energy use that are estimated to occur as a result of the regulatory options. 

 Summary of Regulatory Options for Risk Management 

Table 4-1 summarizes the regulatory options considered for each use category as part of the proposed 

rule. 

 

Table 4-1: Regulatory Options 
Regulatory Option Regulatory Requirements 

Chrysotile Asbestos Diaphragms in the Chlor-alkali Industry; Chrysotile Asbestos-Containing Sheet 
Gaskets in Chemical Production 

Proposed Option: Prohibition 

within 2 Years 

Prohibit the manufacture (including import), processing, commercial use, and 

distribution of chrysotile asbestos for this use within 2 years 

Reference existing commercial disposal requirements and have associated 

recordkeeping requirements 

Alternative Option: ECEL and 

Prohibition within 5 Years 

Prohibit the manufacture (including import), processing, commercial use, and 

distribution of chrysotile asbestos for this use within 5 years 

Prior to prohibition taking effect, require compliance with the Existing 

Chemical Exposure Limit (ECEL) of 0.005 fibers per cubic centimeter (f/cc) 

Prior to prohibition taking effect, require downstream notification via safety 

data sheet 

Prior to prohibition taking effect, require signage and labeling requirements 

Reference existing commercial disposal requirements and have associated 

recordkeeping requirements 

Chrysotile Asbestos-Containing Brake Blocks; Aftermarket Automotive Chrysotile Asbestos-
Containing Brakes/Linings; Other Chrysotile Asbestos-Containing Vehicle Friction Products; Other 

Chrysotile Asbestos-Containing Gaskets 

Proposed Option: Prohibition 

within 180 Days 

Prohibit manufacturing (including import), processing, commercial use, and 

distribution within 180 days 

Restrict commercial disposal and have associated recordkeeping requirements 

Alternative Option: Prohibition 

within 2 Years 

Prohibit manufacturing (including import), processing, commercial use, and 

distribution within 2 years  

Restrict commercial disposal and have associated recordkeeping requirements 

 

 Timeframe for the Analysis, Annualization and Estimated Baseline Trends 
in Asbestos Exposure over the Analysis Period 

As discussed in Section 3.2, this analysis uses a 20-year time horizon over which to evaluate costs and 

benefits. The present discounted value for the annualized value of the 20-year stream of costs is estimated 

using discount rates of 3 and 7 percent. Benefits are discounted (for the discount rate r=3% and r=7%) 

back to the beginning of the 20-year period, as follows:  
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 𝑃𝑟𝑒𝑠𝑒𝑛𝑡 𝐷𝑖𝑠𝑐𝑜𝑢𝑛𝑡𝑒𝑑 𝑉𝑎𝑙𝑢𝑒 = ∑
(𝑈𝑛𝑑𝑖𝑠𝑐𝑜𝑢𝑛𝑡𝑒𝑑 𝑉𝑎𝑙𝑢𝑒)𝑡

(1 + 𝑟)𝑡

20

𝑡=0

 (3) 

 

𝐴𝑛𝑛𝑢𝑎𝑙𝑖𝑧𝑒𝑑 𝐶𝑜𝑠𝑡𝑠 = (𝑃𝐷𝑉20 𝑦𝑒𝑎𝑟 𝑐𝑜𝑠𝑡 𝑠𝑡𝑟𝑒𝑎𝑚) ∗
𝑟 ∗ (1 + 𝑟)20

(1 + 𝑟)21 − 1
 

 

(4) 

 

 

The health and energy savings benefits in this proposed rule are expected to accrue for many years after 

the initial facility conversions at asbestos diaphragm cell plants in the first two years (or five years, under 

the alternative), particularly due to the long lag time in realizing benefits associated with cancer due to 

asbestos exposure. Thus the analysis quantifies the full future benefits from changes in exposures over the 

20-year analytical timeframe. 

 

Baseline trends in asbestos diaphragm use in the chlor-alkali industry are discussed in Section 3.4.1 (A) 

and summarized here. Over the 20-year timeframe, the chlor-alkali industry is expected to transition away 

from asbestos diaphragm use in the baseline, which this benefits analysis accounts for in the estimated 

baseline exposure scenarios. To account for this baseline trend away from asbestos diaphragms cells, the 

rate of decline in diaphragm use is projected for the 20-year analytical timeframe of this analysis based on 

the historic rate of decline from 1986 to 2019 (The Chlorine Institute 2020). Table 4-2 presents the 

forecasted asbestos diaphragm capacity and the estimated annual baseline decline in asbestos exposure 

from 2021. Note that the baseline declines presented in Table 4-2 differ from those presented in Table 3-5 

because they are estimated in relation to 2021 to be consistent with exposure results used from the risk 

evaluation (EPA 2020c). 
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Table 4-2: Estimated Baseline Decline in Asbestos Exposure in 
Chlor-Alkali Industry Due to Baseline Conversion to Membrane 
Cells 

Year 

Diaphragm Cells as a 
Percentage of Total 

Installed Chlor-Alkali 
Capacity (Projected) 

Percentage Decrease 
from 20211 

1 (2024) 46.1% 5.24% 

2 45.2% 6.99% 

3 44.4% 8.74% 

4 43.5% 10.49% 

5 42.7% 12.24% 

6 41.8% 13.98% 

7 41.0% 15.73% 

8 40.1% 17.48% 

9 39.3% 19.23% 

10 38.4% 20.98% 

11 37.6% 22.72% 

12 36.7% 24.47% 

13 35.9% 26.22% 

14 35.0% 27.97% 

15 34.2% 29.72% 

16 33.3% 31.46% 

17 32.5% 33.21% 

18 31.6% 34.96% 

19 30.8% 36.71% 

20 (2043) 29.9% 38.46% 
Source: 1980 to 2019 data from The Chlorine Institute 2020 
1 

Percentage declines are estimated in relation to 2021 to be consistent with exposure results used from the 

risk evaluation (EPA 2020c) 
 

 Benefits of Reduced Cancer Risk from Reducing Asbestos Exposure 

This section presents estimated benefits for reduced cancer risks under the regulatory options. The health 

benefits monetized in this analysis include the cancer endpoints considered in EPA’s (2020c) risk 

evaluation: (1) lung cancer, (2) mesothelioma, (3) ovarian cancer, and (4) laryngeal cancer. Figure 8 

presents an overview of the approach for estimating the benefits of reduced cancer risk, and each of these 

steps is described in more detail in the corresponding sections below. 
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Figure 8: Overview of Benefits Approach 

 

 Individuals with Reduced Exposures and Risk under the Regulatory 
Options 

Table 4-3 presents a summary of the number of individuals exposed for each use. The sources and 

derivations for each of the estimates is described below for each use. 

Chlor-alkali. The risk evaluation estimates 100 workers and 100 ONUs are exposed to asbestos in the 

chlor-alkali industry (EPA 2020c). 

Sheet gaskets manufacturing for chemical production. As discussed in Section 2.2, EPA identified one 

sheet gasket manufacturer and assumes that there is one additional manufacturer for a total of two sheet 

gasket stamping firms and four establishments. The risk evaluation estimates that one worker and two 

ONUs are exposed per establishment (EPA 2020c). Over four establishments, this results in an estimated 

four workers and eight ONUs.  

Sheet gaskets use for chemical production. As discussed in Section 2.2, EPA identified four firms using 

asbestos-containing sheet gaskets across five establishments. EPA estimates 4 workers and 30 ONUs per 

establishment are exposed to asbestos, based on the 2020 BLS OEWS (BLS 2021d) for NAICS 

Step 2: Estimate the characteristics of the potential reductions in 

exposure, including the exposure levels, ages at first exposure, and 

exposure durations (Section 4.3.2)

Step 1: Estimate the numbers of workers and ONUs with potential 

exposure reductions due to the regulatory options (Section 4.3.1)

Step 3: Estimate the reductions in risk for cancer under the regulatory 

options (Section 4.3.3)

Step 4: Estimate the monetized values for reductions in fatal and non-

fatal cancer risks (Section 4.3.4)

Step 5: Combine the estimated numbers of individuals with exposure 

reductions under the regulatory options from Step 1, the reductions in 

cancer risks from Step 3, and the monetized values for risk reductions 

from Step 4 to estimate total benefits (Section 4.3.5)
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3250A118. The analysis assumes that workers consist of employees in Installation, Maintenance, and 

Repair Occupations. ONUs are assumed to include Architecture and Engineering Occupations, Building 

and Grounds Cleaning and Maintenance Occupations, Construction and Extraction Occupations, 

Production Occupations, and Transportation and Material Moving Occupations. Across five 

establishments, this results in an estimated 22 workers and 150 ONUs exposed to asbestos-containing 

sheet gaskets. 

Oilfield brake blocks. As discussed in Section 2.3, EPA could not identify the total number of firms 

importing, fabricating, or using oilfield brake blocks. Because it is unclear how widespread the continued 

use of asbestos brake blocks is in oilfield equipment, but the use is thought to be minimal, it is assumed 

that one worker and one ONU are potentially exposed. 

Aftermarket brakes. A total of 15 workers and 15 ONUs are estimated to be exposed to asbestos in the 

aftermarket automotive brake repair industry. A description of the average number of repair and 

production workers per firm is presented Section 6.2.2. Multiplying the average number of workers per 

firm and the estimated number of firms replacing asbestos brakes for each affected NAICS in Table 6-2 

results in estimated total of 15 workers. 

Section 3.4.4 (A) and Section 6.2.2 describe the estimated number of brake replacements. As discussed in 

Section 3.4.4 (A), 1,800 asbestos brakes are estimated to be replaced each year, and as discussed in 

Section 6.2.2, 22 percent of those asbestos brake replacements are estimated to be DIY. Therefore, 400 

DIY brake replacements are estimated to be completed each year. Assuming each brake replacement is 

performed by one individual, this results in an estimated 400 consumers exposed to asbestos brakes 

annually.19 

Other vehicle friction products. As discussed in Section 2.4, EPA could not identify the total number of 

firms importing, fabricating, or using other vehicle friction products. Because it is unclear if this use is 

still ongoing, it is assumed that one worker and one ONU are potentially exposed. This calculation is 

provided for illustrative purposes. 

Other gaskets. As discussed in Section 2.6, EPA could not identify the total number of firms importing, 

fabricating, or using other vehicle friction products. Because it is unclear if this use is still ongoing, it is 

assumed that one worker and one ONU are potentially exposed. This calculation is provided for 

illustrative purposes. 

 
18 BLS (2021d) does not include data for NAICS 325180 Other Basic Inorganic Chemical Manufacturing. This analysis therefore 

assumes NAICS 3250A1 is representative of sheet gasket facilities. This NAICS includes 3251 Basic Chemical Manufacturing; 

3252 Resin, Synthetic Rubber, and Artificial and Synthetic Fibres and Filaments Manufacturing; 3253 Pesticide, Fertilizer, and 

Other Agricultural Chemical Manufacturing; and 3259 Other Chemical Product and Preparation Manufacturing.  

19 This analysis does not account for the potential presence of bystanders during DIY brake replacements, and thus likely 

underestimates the benefits of avoiding exposures to asbestos-containing brakes. According to EPA’s risk evaluation, 

bystanders could be any age group ranging from infants to adults (EPA 2020c).  
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Table 4-3: Estimated Numbers of Individuals with Exposure 
Category of Use Workers ONUs Consumers 

Chlor-alkali 100 100 - 

Sheet gaskets stamp 4 8 - 

Sheet gaskets use 22 150 - 

Brake blocks 1 1 1 - 

Aftermarket brakes 15 15 400 

Other vehicle friction products 1 1 1 - 

Other gaskets 1 1 1 - 
1 For illustrative purposes it is assumed that one worker and one ONU are potentially exposed. However, this analysis does not include 

estimates for oilfield brake blocks, other gaskets, and other vehicle friction products in overall costs and benefits of the regulatory options or 

the small entity impact analysis. 

 

 Characteristics of Exposure Reductions under the Regulatory Options 

This analysis utilizes the same approach and model described EPA’s (EPA 2020c) final risk evaluation 

that relates exposure to cancer risk. The key model parameters that determine the cancer risk under the 

approach and model described EPA’s (2020c) final risk evaluation are the level of exposure, the age at the 

first exposure, and the exposure duration. Note that for a given age at first exposure and exposure 

duration, a given change in the level of exposure will result in a proportional change in the cancer risk 

according to EPA’s (2020c) model. 

The levels of exposure in the baseline and under the regulatory options are discussed in section 4.3.2 (A). 

As described in section 4.3.2 (B), EPA estimates the ages at first exposure and exposure durations using 

the demographic data and job tenure supplement data available for workers in affected sectors available in 

the BLS’s Current Population Survey (CPS) data (BLS 2020b). 

 Estimate exposure levels in the baseline scenario and under the regulatory 
options 

The baseline exposure levels used in this cancer benefits analysis are derived from the estimates in the 

final risk evaluation, summarized in Table 4-4, which is the same as Table 2-24 in the final risk 

evaluation.  
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Table 4-4: Table 2-24 in the Final Risk Evaluation 

Condition of Use 
Category 

Duration 
User 
Type 

TWA Exposures, f/cc 
(see footnotes) 

Central 
Tendency 

High End 
Confidence 

Rating 
Diaphragms for Chlor-Alkali 

Industry (Processing and 

Use) 

Full Shift Worker 0.0049 (a) 0.034 (a) High 

ONU 0.0025 (b) 0.008 (b) High 

Short Term Worker 0.024 (a) 0.512 (a) Medium 

ONU No data No data - 

Sheet gaskets – stamping 

(Processing) 

Full Shift Worker 0.014 (c) 0.059 (c) Medium 

ONU 0.0024 (d) 0.010 (d) Medium 

Short Term Worker 0.024 (c) 0.059 (c) Medium 

ONU 0.0042 (d) 0.010 (d) Medium 

Sheet gaskets – use Full Shift Worker 0.026 (e) 0.094 (e) Medium 

ONU 0.005 (d) 0.016 (d) Medium 

Short Term Worker No data No data - 

ONU No data No data - 

Oilfield brake blocks - Use Full Shift Worker 0.03 (f) No data Low 

ONU 0.02 (f) No data Low 

Short Term Worker No data No data - 

ONU No data No data - 

Aftermarket automotive 

brakes/linings, clutches (Use 

and Disposal) 

Full Shift Worker 0.006 (g) 0.094 (g) Medium 

ONU 0.001 (h) 0.002 (h) Medium 

Short Term Worker 0.006 (g) 0.836 (g) Medium 

ONU 0.001 (h) 0.002 (h) Medium 

Other Vehicle Friction 

Products (brakes installed in 

exported cars) (Use) 

Full Shift Worker 0.006 (g) 0.094 (g) Medium 

ONU 0.001 (h) 0.002 (h) Medium 

Short Term Worker 0.006 (g) 0.836 (g) Medium 

ONU 0.001 (h) 0.002 (h) Medium 

Replacing brake pads in 

NASA Super Guppy 

Full Shift Worker <0.003 <0.0089 High 

ONU Not 

Expected 

Not 

Expected 
High 

Short Term Worker <0.022 0.045 High 

ONU Not 

Expected 

Not 

Expected 
High 

Other gaskets – UTVs (Use 

and Disposal) 

Full Shift Worker 0.024 (i) 0.066 (i) Low 

ONU 0.005 (i) 0.015 (i) Low 

Short Term Worker No data No data - 

ONU No data No data - 

(a) Full-shift exposure concentrations for the chlor-alkali industry are based on worker exposure monitoring data.  

Central tendency concentrations are 50th percentile values and high-end concentrations are 95th percentile values.  

The central tendency short-term TWA exposure value for workers was based on short-term (30-minute) sampling  

data provided by industry. The value in Table 2-5 (0.024 f/cc) is the median value of all 30-minute personal 

samples submitted. The high-end short-term TWA exposure value for workers (0.512 f/cc) is the calculated 95th 

percentile value for the compiled industry short-term exposure data. 

(b) ONU exposure concentrations for the chlor-alkali industry are based on area monitoring data with all samples 

being non-detect observations that were replaced with surrogate values. Central tendency exposure concentrations 

were calculated as the arithmetic mean of the individual observations, using one-half the detection limit for 

individual samples; and the high-end concentration is the highest detection limit provided.  

(c) Concentrations for sheet gasket stampers are based on worker exposure monitoring data (10 samples). Central  

tendency is the single full-shift TWA data point available; and high-end assumes the highest observed short-term  

exposure persists over an entire shift. For short-term exposures, central tendency is the median concentration  

observed, and high-end is the highest concentration observed.  

(d) Concentrations for ONUs at sheet gasket stamping facilities and sheet gasket use facilities were estimated by 

EPA using a concentration-decay factor for bystander exposures derived from the literature.  

(e) Concentrations for sheet gasket use are based on descriptive statistics provided to EPA of 34 worker exposure  

monitoring samples. The central tendency concentration is the arithmetic mean and the high-end concentration is 

the highest measured value. 
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Table 4-4: Table 2-24 in the Final Risk Evaluation 

Condition of Use 
Category 

Duration 
User 
Type 

TWA Exposures, f/cc 
(see footnotes) 

Central 
Tendency 

High End 
Confidence 

Rating 
(f) Concentrations for oil field brake blocks are based on two data points—arithmetic mean exposure for different  

worker activities—reported in the scientific literature. 

(g) Concentrations for aftermarket automotive parts are based on worker exposure monitoring data documented in 

seven studies. For full shift exposures, the central tendency concentration is the median of the arithmetic mean 

exposure values reported across the seven studies; and the high-end concentration is the highest TWA exposure 

concentration reported. For short-term exposures, the same data set was used but data were summarized for 

individual observations, not the full-shift TWA values.  

(h) Concentrations for ONUs at auto repair facilities were estimated using more than 70 area samples that NIOSH  

collected at bystander sampling locations. 

(i) Asbestos air measurements from (Paustenbach et al. 2006): Removal and replacement of exhaust system 

gaskets from vehicles manufactured before 1974 with original and old exhaust systems. 

 

In order to estimate benefits under the different regulatory options, which include an existing chemical 

exposure limit (ECEL) that has requirements that depend on the level of exposure observed during 

monitoring, it is necessary to estimate a distribution for the levels of exposure at affected facilities. The 

available data for estimating such distributions, presented in the final risk evaluation, is very limited. 

Table 4-5 presents the key parameters and describes how the distributions were estimated in the footnotes. 

For chlor-alkali workers, a distribution of exposure data were available for both full-shift average 

exposures and short-term exposure data taken when workers were performing high-exposure tasks. 

Separate percentile distributions were estimated for the full shift and short-term exposures and then an 

overall average exposure was calculated for each percentile by weighting the full shift exposure with 

7.5/8 and the short-term exposure with 0.5/8. The risk evaluation estimated a combined short-term and 

full shift exposure in the same way. Chlor-alkali ONU exposure monitoring results were all below 

detection limits, so it is assumed that their exposures would always be below an ECEL. 

For most other conditions of use, there was at least one high-end estimate and one central tendency 

estimate (see the footnotes in Table 4-4). The general approach for estimating an exposure distribution is 

to assume exposures are distributed lognormally. The central estimates were treated as either means or 

medians, based on how they were estimated and which parameter would be consistent with a log normal 

exposure distribution. Similarly, the high end estimates were treated as either 95th percentiles or 99.9th 

percentiles, based on how they were estimated and which parameter would be consistent with a log 

normal exposure distribution. The footnotes in Table 4-5 describe how the distributions were estimated 

from the data provided in the final risk evaluation. The mean estimate in Table 4-5 is used to estimate the 

benefits of eliminating asbestos exposure and a log normal distribution with the median and 95th 

percentile is used to estimate the distribution of exposures observed during monitoring under an ECEL 

regulatory option. The exposure distributions under an ECEL regulatory option are described in more 

detail below. 
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Table 4-5: Estimated Occupational Exposure Distributions 

Condition of Use Category 
User 
Type 

TWA Exposures, f/cc 
(see footnotes) 

Median 
95th 

Percentile 
Mean 

Standard 
Deviation 

Diaphragms for Chlor-Alkali Industry 

(Processing and Use) 

Worker1 0.0061 0.0637 0.0274 0.1113 

ONU2 - - 0.0025 - 

Sheet gaskets – stamping (Processing) Worker3 0.0123 0.0283 0.0140 0.0071 

ONU3 0.0021 0.0048 0.0024 0.0012 

Sheet gaskets – use Worker3 0.0235 0.0492 0.0260 0.0116 

ONU3 0.0046 0.0089 0.0050 0.0020 

Oilfield brake blocks - Use Worker4 0.0253 0.0660 0.0300 0.0178 

ONU5 0.0169 0.0440 0.0200 0.0119 

Aftermarket automotive brakes/linings, 

clutches (Use and Disposal) 

Worker3 0.0034 0.0198 0.0060 0.0075 

ONU6 0.0010 0.0020 0.0011 0.0005 

Other vehicle friction products Worker3 0.0034 0.0198 0.0060 0.0075 

ONU6 0.0010 0.0020 0.0011 0.0005 

Replacing brake pads in NASA Super 

Guppy 

Worker7 - - - - 

ONU7 - - - - 

Other gaskets – UTVs (Use and 

Disposal) 

Worker6 0.0240 0.0660 0.0290 0.0183 

ONU6 0.0050 0.0150 0.0062 0.0043 
1Estimated using the distributions provided in the risk evaluation. Separate percentile distributions were estimated for the full 
shift and short-term exposures and then an overall average exposure was calculated for each percentile by weighting the full 

shift exposure with 7.5/8 and the short term exposure with 0.5/8. The risk evaluation estimated a combined short-term and full 

shift exposure in the same way. 
2No distribution estimated since the monitoring data were all non-detects. It is assumed that exposure would be below the ECEL. 
3Estimated assuming the exposures are distributed lognormally, the central tendency estimate in the risk evaluation is a mean, 

and the high end estimate in the risk evaluation is the 99.9th percentile. 
4Only a mean estimate was available in the risk evaluation. Since the mean for “other gaskets” was similar, the same 95th 

percentiles as observed for “other gaskets” was used to estimate the distribution assuming that exposures are distributed 

lognormally. 
5Only a mean estimate was available in the risk evaluation. Since the mean exposure is 2/3 of the worker mean exposure, the 

analysis assumes the 95th percentile is 2/3 of the assumed 95th percentile for workers. The distribution is then estimated 

assuming exposures are distributed log normally. 
6Estimated assuming exposure is distributed lognormally with the central and high end estimates in the risk evaluation 

representing the median and the 95th percentile. 
7Benefits were not estimated. EPA’s risk evaluation determined that this use does not present an unreasonable risk so the COU is 

not included in this rulemaking. 

 

The analysis also includes estimated benefits for non-occupational exposures to asbestos brake linings 

and clutches for Do-It-Yourself (DIY) automotive repair. These estimates are calculated by adjusting the 

occupational exposure estimates to account for the expected lower frequency of the exposure. Non-

occupational users are assumed to experience an exposure for three hours once every three years. In 

contrast, the occupational exposure is assumed to occur for 8 hours a day, 260 days per year. Thus the 

estimated adjustment factor is calculated as 0.000481 = 1/3 x 3/8 x 1/260.  

Baseline PPE use and its effect on baseline exposure  

For the chlor-alkali industry, this analysis assumes half of all workers use PPE respirators with an APF of 

10 and the other half use PPE respirators with an APF of 25. Chlor-alkali ONUs are assumed to wear no 

PPE. Non-occupational users of asbestos aftermarket brake linings are assumed to wear no PPE.  

For other conditions of use, this analysis uses the Bureau of Labor Statistic’s 2001 Respirator Usage in 

Private Sector Firms (RUPS) survey to estimate the percentage of facilities that use each type of respirator 

in the baseline (BLS 2003). The RUPS was conducted jointly by the Bureau of Labor Statistics (BLS) and 

the National Institute for Occupational Safety and Health (NIOSH). The survey was conducted between 

August 2000 and January 2001, and collected data on the number of private sector establishments that use 

respirators, as well as the types of respirators they use. The survey was sent to a sample 40,002 
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establishments (75.5 percent response rate) that was representative of all private sector establishments. 

Appendix A discusses how baseline PPE use was estimated in more detail. 

For each industry sector that corresponds to one of the use categories in the rule, Table 4-6 presents the 

number and percent of establishments using each type of respirator and the percent of establishments 

associated with each APF. Note that because the mode used by supplied air or self-contained breathing 

apparatus systems (continuous flow or pressure demand) is not specified in the survey, it is assumed that 

establishments are evenly divided between the two modes for each respirator type. 
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 Table 4-6: Baseline Respirator Use, by Industry (and Applicable Use Category) and APF 

APF Respirator Type 
Number of 

Establishments 

Percent of Establishments 
Using Respirators 

Type APF 

Manufacturing (sheet gasket stamping and use, other gaskets, other vehicle friction products) 

10 APR, Half Mask 28,345 38.58% 38.58% 

25 PAPR, Loose-Fitting Facepiece 511 0.70% 0.70% 

50 

APR, Full Facepiece 15,091 20.54% 

26.45% PAPR, Half Mask 2,372 3.23% 

SAR, Continuous Flow Half Mask 1,971 2.68% 

1,000 

PAPR, Full Facepiece 3,398 4.62% 

27.59% 
PAPR, Helmet/Hood 5,647 7.69% 

SAR, Continuous Flow Full Facepiece 2,729 3.71% 

SAR, Continuous Flow Helmet/Hood 8,498 11.57% 

10,000 
SCBA, Positive-pressure Mode, Full Facepiece 2,457 3.34% 

6.68% 
SCBA, Positive-pressure Mode, Helmet/Hood 2,457 3.34% 

Mining (Brake blocks) 

10 APR, Half Mask 2,052 47.10% 47.10% 

25 PAPR, Loose-Fitting Facepiece 0 0.00% 0.00% 

50 

APR, Full Facepiece 727 16.69% 

23.30% 

  PAPR, Half Mask 241 5.53% 

SAR, Continuous Flow Half Mask 47 1.08% 

1,000 

PAPR, Full Facepiece 265 6.08% 

20.97% 
PAPR, Helmet/Hood 150 3.44% 

SAR, Continuous Flow Full Facepiece 137 3.15% 

SAR, Continuous Flow Helmet/Hood 362 8.30% 

10,000 
SCBA, Positive-pressure Mode, Full Facepiece 188 4.32% 

8.64% 
SCBA, Positive-pressure Mode, Helmet/Hood 188 4.32% 

Services (Aftermarket brakes) 

10 APR, Half Mask 45,508 51.85% 51.85% 

25 PAPR, Loose-Fitting Facepiece 833 0.95% 0.95% 

50 

APR, Full Facepiece 15,753 17.95% 

24.68% PAPR, Half Mask 2,110 2.40% 

SAR, Continuous Flow Half Mask 3,800 4.33% 

1,000 

PAPR, Full Facepiece 7,362 8.39% 

17.46% 
PAPR, Helmet/Hood 3,157 3.60% 

SAR, Continuous Flow Full Facepiece 2,410 2.75% 

SAR, Continuous Flow Helmet/Hood 2,386 2.72% 

10,000 
SCBA, Positive-pressure Mode, Full Facepiece 2,229 2.54% 

5.08% 
SCBA, Positive-pressure Mode, Helmet/Hood 2,229 2.54% 

Source: BLS (2003) 
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Baseline use of PPE in each industry was estimated using the 2001 RUPS survey data (BLS 2003) 

estimates for the number of establishments using PPE and the 2001 Census County Business Patterns data 

(U.S. Census Bureau 2001) to estimate the total number of establishments by industry.  

 

 

Table 4-7: Percent of Baseline PPE Use by Industry 

Industry (COU) 
Percent of 

Establishments with 
Baseline PPE Use 

Manufacturing (sheet gasket stamping and use, other gaskets, 

other vehicle friction products) 
28.3% 

Mining (Brake blocks) 34.1% 

Services (Aftermarket brakes) 5.2% 

Sources: BLS 2003 and U.S. Census Bureau 2001 

 

The extent to which PPE is properly used in the baseline has an effect on the baseline level of exposures 

that contribute to health risks from those exposures. The APF of the respirator indicates the extent to 

which its use is expected to reduce inhalation exposures. For example, an APF 10 respirator is expected to 

provide a 10-fold reduction in exposure. If all workers used APF 10 respirators, their exposure would be 

10 percent (=1/10) of the exposure to workers wearing no respirators. Similarly, if all workers used APF 

25 respirators, their exposure would be 4 percent (1/25) of the exposure of workers wearing no 

respirators. Table 4-8 presents the underlying data, calculations, and resulting estimates for the adjustment 

factors used to adjust exposure to account for baseline PPE use. Note that estimated health risks from 

exposure, all else being equal, are directly proportional to the level of exposure.  
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Table 4-8: Baseline PPE Adjustments to Exposure 

APF Baseline Percentage 
Exposure Reduction 
Factor Calculation 

Exposure Reduction 
Factor 

(Col 1) (Col 2) (Col 3) (Col 4) 

Chlor-Alkali Workers 

10 50% = 1/10 10.0% 

25 50% = 1/25 4.0% 

Overall summary 100% 

The adjustment factors in 

column 4 are weighted with 

the percentages in column 2 

7.0% 

Chlor-Alkali ONUs 

None/Overall 

summary 
100% No Adjustment 100% 

Manufacturing (sheet gasket stamping and use, other gaskets, other vehicle friction products) 

None 71.7% No Adjustment 100.0% 

10 10.9% = 1/10 10.0% 

25 0.2% = 1/25 4.0% 

50 7.5% = 1/50 2.0% 

1,000 7.8% = 1/1,000 0.1% 

10,000 1.9% = 1/10,000 0.01% 

Overall summary 100.0% 

The adjustment factors in 

column 4 are weighted 

with the percentages in 

column 2 

73.0% 

Mining (Brake blocks) 

None 65.9% No Adjustment 100.0% 

10 16.1% = 1/10 10.0% 

25 - = 1/25 4.0% 

50 8.0% = 1/50 2.0% 

1,000 7.2% = 1/1,000 0.1% 

10,000 2.9% = 1/10,000 0.01% 

Overall summary 100.0% 

The adjustment factors in 

column 4 are weighted 

with the percentages in 

column 2 

67.6% 

Services (Aftermarket brakes) 

None 94.8% No Adjustment 100.0% 

10 2.7% = 1/10 10.0% 

25 0.05% = 1/25 4.0% 

50 1.3% = 1/50 2.0% 

1,000 0.9% = 1/1,000 0.1% 

10,000 0.3% = 1/10,000 0.01% 

Overall summary 100.0% 

The adjustment factors in 

column 4 are weighted 

with the percentages in 

column 2 

95.1% 
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Estimated exposure monitoring results under an ECEL 

This section presents the estimated exposure monitoring results under an ECEL of 0.005 f/cc as an 8 hour 

time-weighted average for asbestos and an action level (AL) of 0.0025 f/cc ppb as an 8 hour time-

weighted average. The different requirements for monitoring results are presented in Table 4-9. 

 
Table 4-9: Monitoring Threshold Requirements 

Exposure Threshold 
Monitoring 

Requirements 

Personal 
Protective 

Equipment (PPE) 
Requirements 

Notification and 
Recordkeeping 
Requirements 

≤0.0025 f/cc (8 hour TWA) Initial exposure 

monitoring 

No respiratory 

protection 

Notify employee of 

exposure monitoring results 

within 15 days of receipt of 

results  

Retain compliance records 

for 5 years 

0.0025 – 0.005 f/cc (8 hour TWA) Initial exposure 

monitoring 

Periodic exposure 

monitoring every six 

months 

No respiratory 

protection 

Notify employee of 

exposure monitoring results 

within 15 days of receipt of 

results  

Retain compliance records 

for 5 years 

0.005 - 0.05 f/cc (8 hour TWA) Initial exposure 

monitoring 

Periodic exposure 

monitoring every three 

months 

APF 10 respirators Notify employee of 

exposure monitoring results 

within 15 days of receipt of 

results  

Retain compliance records 

for 5 years 

0.05 – 0.125 f/cc (8 hour TWA) Initial exposure 

monitoring 

Periodic exposure 

monitoring every three 

months 

APF 25 respirators Notify employee of 

exposure monitoring results 

within 15 days of receipt of 

results  

Retain compliance records 

for 5 years 

0.125 – 0.25 f/cc (8 hour TWA) Initial exposure 

monitoring 

Periodic exposure 

monitoring every three 

months 

APF 50 respirator Notify employee of 

exposure monitoring results 

within 15 days of receipt of 

results  

Retain compliance records 

for 5 years 

0.25 - 5 f/cc (8 hour TWA) Initial exposure 

monitoring 

Periodic exposure 

monitoring every three 

months 

APF 1,000 respirator Notify employee of 

exposure monitoring results 

within 15 days of receipt of 

results  

Retain compliance records 

for 5 years 

5 - 50 f/cc (8 hour TWA) Initial exposure 

monitoring 

Periodic exposure 

monitoring every three 

months 

APF 10,000 respirator Notify employee of 

exposure monitoring results 

within 15 days of receipt of 

results  

Retain compliance records 

for 5 years 
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Note that before resorting to compliance through using PPE, engineering or administrative controls 

should be used to lower exposure to below the action level. However, for the purpose of estimating costs 

and benefits, it is assumed that PPE is used.  

To estimate the likelihood that a facility conducting monitoring under the ECEL will have an exposure 

monitoring result at the different thresholds, EPA used the log normal distributions with the parameters 

described above in section 4.3.2 (A) (also, see Table 4-5). The estimated probabilities that facility 

monitoring results will fall in the different exposure thresholds is presented below in Table 4-10. For 

example, the analysis estimates that there is a 47% chance (14% + 33%) that chlor-alkali worker 

monitoring results would be below the ECEL, no additional exposure reduction measures would be 

needed, and there would be no benefits under the ECEL for these workers. As another example, there 

would be a 1% chance that that chlor-alkali worker monitoring results would be between 25 and 50 times 

the ECEL, wearing respirators of APF 50 would be required to reduce exposure, and these workers would 

have benefits estimated for wearing respirators of APF 50 instead of the APF 10 and APF 25 respirators 

they are assumed to wear in the baseline. 

Table 4-10: Estimated Probability for Facility Monitoring Results being at the ECEL Exposure 

Thresholds 

Exposure 
Threshold 

Personal 
Protective 

Equipment (PPE) 
Requirements 

Chlor-Alkali 
Sheet Gasket 

Stamping 
Sheet Gasket Use 

Worker ONUs Worker ONUs Worker ONUs 

≤0.0025 f/cc (8 

hour TWA) 

No respiratory 

protection 
14% 100% - 63% - 6% 

0.0025 – 0.005 f/cc 

(8 hour TWA) 

No respiratory 

protection 
33% - 3% 33% - 51% 

0.005 - 0.05 f/cc (8 

hour TWA) 

APF 10 respirators 
46% - 97% 4% 96% 43% 

0.05 – 0.125 f/cc 

(8 hour TWA) 

APF 25 respirators 
4% - - - 4% - 

0.125 – 0.25 f/cc 

(8 hour TWA) 

APF 50 respirator 
1% - - - - - 

0.25 - 5 f/cc (8 

hour TWA) 

APF 1,000 

respirator 
2% - - - - - 

5 - 50 f/cc (8 hour 

TWA) 

APF 10,000 

respirator 
- - - - - - 

 

Exposure reductions under the regulatory options 

To estimate the exposure reductions under the prohibition regulatory option, EPA estimates the baseline 

exposure, which is fully eliminated under the prohibition option. The mean exposures presented above in 

Table 4-5 are reduced to account for the assumed level of baseline PPE use using the adjustment factors 

presented in Table 4-8. As noted above in the Baseline PPE use section, chlor-alkali workers are assumed 

to wear either APF 10 or 25 respirators, with a 50-50 split between the two APFs. Thus, the average 

chlor-alkali worker exposure after accounting for baseline PPE usage is 7% of what the exposure would 

be with no PPE usage (7% = 50%/10 + 50%/25). It follows that since the mean exposure in Table 4-5 for 

chlor-alkali workers is 0.0274 f/cc, the baseline PPE adjusted exposure is 0.001918 f/cc. 

The exposures after adjusting for baseline PPE use are estimated for the other use categories in the same 

manner as described above for chlor-alkali workers, assuming the baseline PPE usage rates presented 

above in Table 4-6 and Table 4-7. The resulting adjustment factors and exposure levels are presented 

below in Table 4-11. The baseline PPE adjusted exposure presented in Table 4-11 is assumed to be 

eliminated under a prohibition regulatory option, so the estimated cancer benefits under the prohibition 
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option reflect the benefit of eliminating the cancer risk from that level of exposure. Note that the 

exposures in Table 4-11 are further adjusted in each year of the analysis according to the percentages 

presented in Table 4-2. Thus, the benefits analysis accounts for the baseline retirement of asbestos 

diaphragms by reducing exposure and risk estimates over time proportionally to the share of current 

asbestos diaphragms that are expected to be retired during the analysis period.  

Table 4-11: Estimated Exposure Distributions 

Condition of Use Category 
User 
Type 

TWA Exposures 

Without 
PPE 
(f/cc) 

Baseline PPE 

Adjustment1A

djustment1 

Baseline PPE 
Adjusted 
Exposure 

(f/cc) 
Diaphragms for Chlor-Alkali Industry 

(Processing and Use)2 

Worker 0.0274 7.0% 0.00192 

ONU 0.0025 100.0% 0.00250 

Sheet gaskets – stamping (Processing) Worker 0.0140 73.0% 0.01022 

ONU 0.0024 73.0% 0.00175 

Sheet gaskets – use Worker 0.0260 73.0% 0.01898 

ONU 0.0050 73.0% 0.00365 

Oilfield brake blocks - Use Worker 0.0300 67.6% 0.02029 

ONU 0.0200 67.6% 0.01353 

Aftermarket automotive brakes/linings, 

clutches (Use and Disposal) 

Worker 0.0060 95.1% 0.00570 

ONU 0.0011 95.1% 0.00105 

Other vehicle friction products Worker 0.0060 73.0% 0.00438 

ONU 0.0011 73.0% 0.00080 

Replacing brake pads in NASA Super 

Guppy 

Worker - - - 

ONU - - - 

Other gaskets – UTVs (Use and 

Disposal) 

Worker 0.0290 73.0% 0.02116 

ONU 0.0062 73.0% 0.00452 
1The baseline PPE adjustment is multiplied by the exposure without PPE so that the adjusted exposure reflects 

baseline PPE use. For example, if all workers use PPE with APF 10 in the baseline, this would reduce exposure 

by 90% and therefore the baseline adjustment factor would be 10%.  

2Additional adjustments are made to chlor-alkali exposures to account for baseline retirement of chlor-alkali 

diaphragms over the analysis period (see section 4.2)  

 

Under the ECEL option, the benefits are estimated assuming exposures are reduced by wearing the 

required PPE. Since some workers are assumed to be wearing PPE in the baseline, exposures under the 

ECEL are estimated by assuming workers or ONUs wearing no PPE or PPE with APFs below what is 

required would switch to using PPE with the required APF. As described in the “Estimated exposure 

monitoring results under an ECEL” section above, the analysis estimates a distribution of exposures for 

each use category and type of occupational exposure. For each percentile in the estimated distribution, the 

reduction in exposure is calculated assuming the PPE that would be required is worn by workers and 

ONUs in the same manner as described in Table 4-8.  

Consider the following example, which is presented in Table 4-13, where there is an exposure monitoring 

result for sheet gasket use workers of 0.052 f/cc, which is between 10 and 25 times the ECEL, and PPE 

with APF 25 is required. In this example, exposure would be 3.5% of the exposure level if no PPE were 

worn. Thus, the exposure level is adjusted with the 3.5% adjustment factor to estimate the PPE-adjusted 

exposure under the ECEL in this example. Given that estimated health risks from exposure, all else being 

equal, are directly proportional to the level of exposure, estimated benefits in this example would be 95% 

(= 73% - 3.5%/73%, where 73% is the baseline PPE exposure adjustment factor) of the benefits estimated 

for an option that fully eliminates exposure (i.e., under prohibition).  
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Table 4-12: Example of Calculation of the ECEL Exposure Reduction Factor where an APF 15 

Respirator is Required 

Baseline 
APF 

Baseline/ 
ECEL 

Percentage 

Baseline 
Exposure 
Reduction 

Factor  

ECEL example 
Respirator APF  

ECEL Example 
Exposure Reduction 
Factor Calculation 

ECEL example 
Exposure 
Reduction 

Factor 
(Col 1) (Col 2) (Col 3) (Col 4) (Col 5) (Col 6) 

None 71.7% 100.0% 25 = 1/25 4.00% 

10 10.9% 10.0% 25 = 1/25 4.00% 

25 0.2% 4.0% 25 = 1/25 4.00% 

50 7.5% 2.0% 50 = 1/50 2.00% 

1,000 7.8% 0.1% 1,000 = 1/1,000 0.10% 

10,000 1.9% 0.01% 10,000 = 1/10,000 0.01% 

Overall 

summary 
100.0% 73.0% - 

The adjustment factors 

in column 6 are 

weighted with the 

percentages in column 2 

3.5% 

 

The results for each use category/worker type combination can be summarized with the average ECEL 

exposure reduction as a percentage of the exposure reduction from the full elimination of exposure (the 

prohibition option). These percentage estimates are presented in Table 4-13, which shows that the ECEL 

provides only a small percentage of the benefits that would be realized under prohibition for chlor-alkali 

workers. This result is driven by the assumption that workers are wearing either APF 10 or 25 respirators 

in the baseline, and they would only be required to wear more respirators with APF 25 or higher 7 percent 

of the time under the ECEL. The benefits under the ECEL for sheet gasket stamping and use are closer to 

the benefits under the prohibition option because of increased respirator use under the ECEL. 

 

Table 4-13: Average Exposure Reduction Under the ECEL as a 
Percentage of the Full Exposure Elimination 

Condition of Use User 
Type 

Exposure Reduction as 
Percentage of Full 

Elimination 
Diaphragms for Chlor-Alkali Industry 

(Processing and Use) 

Worker 4% 

ONU - 

Sheet gaskets – stamping (Processing) 
Worker 86% 

ONU 4% 

Sheet gaskets – use 
Worker 89% 

ONU 38% 

 

 Estimate ages of workers and their exposure durations 

The BLS’s January CPS data includes a job tenure supplement that the analysis uses to estimate the age 

of the first exposure for workers and the duration of their exposure. The first step is to map each use 

category to one or more of the industry codes in the CPS data. The second step is to map the workers and 

the use categories to one or more of the occupation codes in the CPS data. Using the mappings shown in 

Table 4-14 for each type of employee to these industry and occupation categories, the joint distribution 

for their current age and age at first exposure is estimated. For example, a worker aged 35 at the time of 

the survey with a job tenure of 3 years is assumed to be age 32 at the time of their first exposure.  
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Table 4-14: Mapping Use Category and Employee Type Combinations to Industry 
and Occupation Codes 

Use Category User Type Industry Codes Occupation Codes 

Chlor-Alkali Worker • 2290- Industrial and 

miscellaneous chemicals 

manufacturing 

• Production occupations 

ONU • Architecture and 

engineering occupations 

• Building and grounds 

cleaning and maintenance 

occupations 

• Construction and extraction 

occupations 

• Installation, maintenance, 

and repair occupations 

• Transportation and material 

moving occupations 

Sheet Gaskets Stamp Worker • 2590 - Miscellaneous 

nonmetallic mineral product 

manufacturing 

• Production occupations 

ONU • Architecture and 

engineering occupations 

• Building and grounds 

cleaning and maintenance 

occupations 

• Installation, maintenance, 

and repair occupations 

• Transportation and material 

moving occupations 

Sheet Gaskets Use Worker • 2290 - Industrial and 

miscellaneous chemicals 

manufacturing 

• Installation, maintenance, 

and repair occupations 

ONU • Architecture and 

engineering occupations 

• Building and grounds 

cleaning and maintenance 

occupations 

• Construction and extraction 

occupations 

• Production occupations 

• Transportation and material 

moving occupations 

Brake Blocks Worker • 370 - oil and gas extraction 

• 490 - support activities for 

mining 

• Installation, maintenance, 

and repair occupations 

ONU • Architecture and 

engineering occupations 

• Building and grounds 

cleaning and maintenance 

occupations 

• Construction and extraction 

occupations 

• Production occupations 

• Transportation and material 

moving occupations 

Aftermarket brakes Worker • 4670 - Automobile dealers 

• 8870 - Automotive 

maintenance and repair 

• Production occupations 

• Installation, maintenance, 

and repair occupations 
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The third step is to estimate a probability distribution for the exposure duration using separation rates 

from the BLS 2021 Job Openings and Labor Turnover Survey (BLS 2021c). For example, there is a 

72.1% retention rate in the manufacturing sector. Considering the same worker discussed above, age 35 at 

the time of the survey with a job tenure of 3 years, the analysis assumes there is a: 

• 27.9% (=1 - 0.721) chance that their exposure duration is three years 

• 20.1% ( =0.721 - 0.7212) chance that their exposure duration is four years 

• 14.5% ( =0.7212 - 0.7213) chance that their exposure duration is five years, etc. 

The analysis assumes that age 65, or the current age of older workers, is the last year of job tenure for the 

purpose of estimating exposure duration. Thus, for each individual in the CPS job tenure supplement 

Table 4-14: Mapping Use Category and Employee Type Combinations to Industry 
and Occupation Codes 

Use Category User Type Industry Codes Occupation Codes 

ONU • Architecture and 

engineering occupations 

• Building and grounds 

cleaning and maintenance 

occupations  

• Construction and extraction 

occupations 

• Transportation and material 

moving occupations 

Other vehicle friction 

products 

Worker • 3570 - Motor vehicles and 

motor vehicle equipment 

manufacturing 

• Production occupations 

ONU • Architecture and 

engineering occupations 

• Building and grounds 

cleaning and maintenance 

occupations 

• Construction and extraction 

occupations 

• Installation, maintenance, 

and repair occupations 

• Transportation and material 

moving occupations 

Other gaskets Worker • 4680 - Other motor vehicle 

dealers 

• Production occupations 

• Installation, maintenance, 

and repair occupations 

ONU • Architecture and 

engineering occupations 

• Building and grounds 

cleaning and maintenance 

occupations  

• Construction and extraction 

occupations 

• Transportation and material 

moving occupations 
January BLS Current Population Survey (CPS) Data, which has a job tenure supplement 
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representing an exposed employee according to the use category to industry and occupation mapping 

described in Table 4-14, a distribution for their projected job tenure is estimated. Finally, the overall 

distribution for a given use category and worker type is then estimated by weighting the individual level 

data using the provided survey weights. These estimated distributions are summarized in Table 4-15. 

Note that the same age distribution is used for aftermarket brake workers and non-occupational users that 

are exposed to asbestos when they perform their own brake replacements. 

Table 4-15: Estimated Age at First Exposure and Exposure Durations  

Use User Type 
Separation 

Rate 

Age at First Exposure1 Exposure Duration2 

Min Max Mean Min Max Mean 

Chlor-Alkali 

Worker 
0.712 (manu-

facturing) 

18 66 33 1 46 15 

ONU 
18 56 32 1 47 15 

Sheet Gaskets 

Stamp 

Worker 
0.712 (manu-

facturing) 

15 55 31 1 49 10 

ONU 
16 61 42 1 49 11 

Sheet Gaskets 

Use 

Worker 
0.712 (manu-

facturing) 

21 43 32 1 44 20 

ONU 
18 66 33 1 47 15 

Brake Blocks 

Worker 
0.527 (mining 

and logging) 

20 70 36 1 45 4 

ONU 
16 73 35 1 49 8 

Aftermarket 

brakes 

Worker3 
0.535 (trade, 

transportation, 

and utilities) 

16 67 30 1 49 7 

ONU 
16 76 37 1 49 5 

Other vehicle 

friction products 

Worker 
0.712 (manu-

facturing) 

15 84 32 1 49 11 

ONU 
18 61 33 1 47 11 

Other gaskets 

Worker 
0.535 (trade, 

transportation, 

and utilities) 

25 43 32 1 40 8 

ONU 
23 68 39 1 42 8 

1Estimated as age at initial employment in current job according to the BLS CPS job tenure supplement. 

2See description in text of how the BLS CPS job tenure supplement is combined with the separation rates from BLS 2021 Job Openings and 
Labor Turnover Survey to estimate a distribution for exposure duration. 

3Individuals exposed during non-occupational aftermarket brake replacement are assumed to have the same age profile as workers. The 
exposures are adjusted to reflect less frequent exposures compared to workers. 

 Reductions in Cancer Risk Under the Regulatory Options 

The reductions in cancer risk under the regulatory options are estimated using the model described in the 

final risk evaluation (EPA 2020c). The model inputs include the exposure levels (see Section 4.3.2 (A)), 

the age at first exposure (see Section 4.3.2 (B)), and the exposure duration (see Section 4.3.2 (B)). The 

model outputs include mesothelioma mortality risk, lung cancer mortality risk, and lung cancer incidence, 

for each year of an individual’s life up to age 84. Following the approach in the risk evaluation, laryngeal 

cancer risk is estimated as 4 percent of the lung cancer risk and ovarian cancer risk is estimated as 2 

percent of the lung cancer risk. The analysis divides the estimated risks by the years of exposure to 
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estimate the risk attributable to one year of exposure and converts the risk to be in units of micro-risk, 

where a micro-risk represents a one in a million chance of the adverse health outcome (fatal or non-fatal 

cancer). 

The modeled risk for a given age at first exposure and exposure duration changes proportionally with 

changes in exposure. For example, if exposure is reduced by 50 percent, then cancer risk is reduced by 50 

percent. The model is run for each age at first exposure and exposure duration described in section 4.3.2 

(B) and the baseline exposure levels described in 4.3.2 (A). Since risk changes proportionally with 

exposure, the changes in risk under the regulatory options are estimated according to the proportion of 

baseline exposure that is avoided under the regulatory option. 

Table 4-16 and Table 4-17 present the health micro-risk reductions expected under prohibition of asbestos 

use and an ECEL, respectively. Note that the risk reductions in Table 4-16 and Table 4-17 are further 

adjusted in each year of the analysis according to the percentages presented in Table 4-2. Thus, the 

benefits analysis accounts for the baseline retirement of asbestos diaphragms by reducing exposure and 

risk estimates over time proportionally to the share of current asbestos diaphragms that are expected to be 

retired during the analysis period.  

Table 4-16: Micro-risk1 Reductions Per Individual Exposed Under Prohibition 

Use User Type 
Mortality 

Risk 

Lung 
Cancer 

(non-fatal) 

Laryngeal 
Cancer 

(non-fatal) 

Ovarian 
Cancer 

(non-fatal) 

Chlor-Alkali2 
Worker 0.6677 0.0726 0.0015 0.0001 

ONU 1.7644 0.1954 0.0039 0.0003 

Sheet Gaskets Stamp 
Worker 7.0631 0.6412 0.0128 0.0010 

ONU 0.7831 0.0818 0.0016 0.0001 

Sheet Gaskets Use 
Worker 9.0196 1.1096 0.0222 0.0018 

ONU 2.0283 0.2191 0.0044 0.0004 

Brake Blocks 
Worker 12.5077 1.2258 0.0245 0.0020 

ONU 7.7787 0.8586 0.0172 0.0014 

Aftermarket brakes 

Worker 4.2580 0.3742 0.0075 0.0006 

ONU 0.6195 0.0593 0.0012 0.0001 

Non-

Occupational 
0.0022 0.0002 0.0000 0.0000 

Other vehicle friction 

products 

Worker 2.7588 0.2797 0.0056 0.0004 

ONU 0.4740 0.0494 0.0010 0.0001 

Other gaskets 
Worker 12.4316 1.4208 0.0284 0.0023 

ONU 1.9899 0.2622 0.0052 0.0004 
1One micro-risk represents a one in a million chance of the adverse health outcome (fatal or non-fatal cancer). 
2This table presents the micro-risk reduction before accounting for the additional adjustments made to chlor-

alkali exposures that account for baseline retirement of chlor-alkali diaphragms over the analysis period (see 

section 4.2) 
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Table 4-17: Micro-risk1 Reductions Per Individual Exposed Under an ECEL 

Use 
User 
Type 

Mortality 
Risk 

Lung 
Cancer 

(non-fatal) 

Laryngeal 
Cancer 

(non-fatal) 

Ovarian 
Cancer 

(non-fatal) 

Chlor-Alkali2 Worker 0.0294 0.0032 0.0001 0.0000 

ONU - - - - 

Sheet Gaskets Stamp Worker 6.0599 0.5501 0.0110 0.0009 

ONU 0.0277 0.0029 0.0001 0.0000 

Sheet Gaskets Use Worker 8.0024 0.9845 0.0197 0.0016 

ONU 0.7714 0.0833 0.0017 0.0001 
1One micro-risk represents a one in a million chance of the adverse health outcome (fatal or non-fatal cancer). 
2This table presents the micro-risk reduction before accounting for the additional adjustments made to chlor-

alkali exposures that account for baseline retirement of chlor-alkali diaphragms over the analysis period (see 

section 4.2) 

 

 Estimate the Monetized Values for Reductions in Fatal and Non-Fatal 
Cancer Risks 

Table 4-18 presents the estimated values for the mortality and non-fatal cancer micro-risk reductions (Abt 

Associates 2021). The difference between the low and the high benefits estimates reflects different 

estimates for the willingness-to-pay to avoid risks for nonfatal laryngeal and ovarian cancer found in the 

literature. Since non-fatal laryngeal and ovarian cancer account for only a small percentage of the overall 

cancer risk, the low and the high estimates are very similar. 

Table 4-18: Value for Micro-risk Reductions 

Estimate 

Estimated Value for a 1/1,000,000 Reduction in Cancer Risk 

Mortality Risk 
Lung Cancer 

(non-fatal) 

Laryngeal 
Cancer (non-

fatal) 

Ovarian Cancer 
(non-fatal) 

Low Estimate 
$11.14 $1.27 

$1.08 $0.37 

High Estimate $1.27 $6.49 

 

 Total Benefits of Reduced Cancer Risks 

Table 4-19 and Table 4-20 present the total annualized benefits by use category and employee type under 

the proposed and alternative regulatory options, respectively. Table 4-21 summarizes the total annualized 

benefits by regulatory option. Since the proposed and alternative options both prohibit asbestos use in all 

use categories during the last 15 of 20 years in the analysis timeframe, the difference in the benefits 

between the two options is small. 
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Table 4-19: Total Annualized Benefits from Reduced Cancer Risks: Proposed Option 

(2020$) 

Use Category User Type 

3% Discount Rate 7% Discount Rate 

Low 
Estimate 

High 
Estimate 

Low 
Estimate 

High 
Estimate 

Chlor-Alkali 
Worker $193 $194 $74 $74 

ONU $517 $518 $197 $198 

Sheet Gaskets Stamp 
Worker $85 $85 $25 $25 

ONU $21 $21 $8 $8 

Sheet Gaskets Use 
Worker $871 $873 $377 $377 

ONU $1,122 $1,124 $415 $416 

Aftermarket brakes 

Worker $215 $215 $62 $62 

ONU $30 $30 $8 $8 

Non-Occupational $3 $3 $1 $1 

All Above Use Categories and Employee 

Types 
$3,058 $3,062 $1,167 $1,169 

Brake Blocks 
Worker $41 $41 $11 $11 

ONU $29 $29 $9 $9 

Other vehicle friction 

products 

Worker $10 $10 $3 $3 

ONU $2 $2 $1 $1 

Other gaskets 
Worker $47 $47 $14 $15 

ONU $8 $8 $3 $3 

 

Table 4-20: Total Annualized Benefits from Reduced Cancer Risks: Alternative Option 

(2020$) 

COU User Type 

3% Discount Rate 7% Discount Rate 

Low 
Estimate 

High 
Estimate 

Low 
Estimate 

High 
Estimate 

Chlor-Alkali 
Worker $151 $151 $54 $54 

ONU $394 $395 $139 $140 

Sheet Gaskets Stamp 
Worker $92 $92 $28 $28 

ONU $17 $17 $6 $6 

Sheet Gaskets Use 
Worker $951 $952 $426 $426 

ONU $1,034 $1,036 $376 $377 

Aftermarket brakes 

Worker $193 $193 $53 $54 

ONU $27 $27 $7 $7 

Non-Occupational $3 $3 $1 $1 

All Above Use Categories and Employee 

Types 
$2,862 $2,867 $1,090 $1,092 

Brake Blocks 
Worker $37 $37 $10 $10 

ONU $26 $26 $8 $8 

Other vehicle friction 

products 

Worker $9 $9 $3 $3 

ONU $2 $2 $1 $1 

Other gaskets 
Worker $42 $42 $13 $13 

ONU $7 $7 $3 $3 
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Table 4-21: Total Annualized Benefits from Reduced Cancer Risks 

Regulatory Option 

3% Discount Rate 7% Discount Rate 

Low 
Estimate 

High 
Estimate 

Low 
Estimate 

High 
Estimate 

Proposed Option $3,058 $3,062 $1,167 $1,169 

Alternative Option $2,862 $2,867 $1,090 $1,092 

 Sensitivity Analysis: Benefits Associated with Potential Emission Changes 
from Reduced Energy Use 

According to the U.S. Department of Energy, chlor-alkali production is one of the most energy-intensive 

industrial operations, consuming approximately 317 trillion Btu per year as of 2004, amounting to 

approximately 2% of the total electric power used in the United States (DOE 2006). As discussed in 

Section 3.4.1, chlor-alkali plants that switch from asbestos diaphragm cells to membrane cells are 

projected to use less energy per unit of output due to the more energy efficient nature of membrane cells. 

While there are direct benefits realized by the plant in the form of energy cost savings, there are also 

potential benefits dispersed among the population at-large due to the reduced pollutants associated with 

the electric utilities which supply power to the chlor-alkali plants. These pollutants include carbon dioxide 

(CO2), particulate matter (PM2.5), sulfur dioxide (SO2), and nitrogen oxides (NOx). The reductions in 

these air pollutants are in turn associated with real health and public welfare benefits to the population. 

One limitation of this analysis is that it does not adjust for potential increases in chlor-alkali production 

processes that could eventually occur due to the decrease in marginal production costs. If the chlor-alkali 

industry passes energy cost savings along to consumers of their products, the lower prices could spur 

higher consumption of chlor-alkali products. This phenomenon, termed the “rebound effect,” has been 

observed in several contexts (Gillingham et al. 2013; Gillingham et al. 2016). Empirical evidence on the 

rebound effect has typically ranged from 5 to 30 percent (Gillingham et al. 2013), but estimates are 

industry-specific, and most are derived from final consumption goods like automobiles and electrical 

appliances rather than intermediate industrial products. EPA is not aware of studies in the chlor-alkali 

industry.  

The magnitude of a rebound effect is likely to depend on factors such as market structure in the industry, 

which determines the degree of pass-through of energy cost savings, the share of total production costs 

comprised by energy, and the elasticity of demand for the outputs. Because chlor-alkali products are 

intermediate goods into other production processes, the elasticity of demand depends in part on the 

availability of substitutes. A higher rebound effect is more likely to occur in industries in which energy 

costs are largely passed through to consumers, energy comprises a higher share of production costs, and 

product demand is highly elastic. Due to a high market concentration of chlor-alkali production among a 

few companies, the assumption of a perfectly competitive market that passes through cost savings to 

consumers may not be reasonable in this industry. Therefore, a rebound effect that moderates the benefits 

of air pollution reductions might not occur in response to the regulatory options.  

 Avoided Pollutant Emissions 

One approach to model the potential reductions in emissions associated with the reduced energy usage is 

through the EPA’s Avoided Emissions and geneRation Tool (AVERT). AVERT is a screening tool that is 

typically used to evaluate how policies and programs related to energy efficiency and renewable energy 

can lead to changes in emissions. However, since the energy efficiency inputs for the tool only require 

specifying a location and the reductions in total annual electricity generation, the reductions in energy 

usage from more efficient chlor-alkali plants can be viewed as roughly analogous to an energy efficiency 

program that leads to equivalent reductions. 
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 AVERT Inputs and Outputs 

The inputs for AVERT include: 

• Geography: users can select an independent electricity region or a state. For this analysis, the 

region selected was based on the state where each chlor-alkali facility is located. 

• Energy Scenario: the energy reductions realized through a shift to more energy efficient 

membrane cells is input as an energy efficiency scenario. These reductions are assumed to be 

spread evenly throughout the year, and based on a reduction in total annual generation. 

o As described in Chapter 3, energy reductions are based on the assumed asbestos capacity 

for each plant, an estimated electricity differential of 0.2 MWh/tonne capacity for a plant 

converting from asbestos diaphragm to membrane cells, and an 88% capacity utilization 

rate. 

The outputs for AVERT include annual emission reduction estimates for CO2, NOx, SO2, and PM2.5. 

Facility-specific estimates based on the estimated asbestos diaphragm cell capacity and energy savings 

are shown below in Table 4-22. 
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Table 4-22: Estimated Energy Savings and Potential Reductions in Air Pollutants in a 
Single Year Based on Full Conversion to Membrane Cells 

Company Plant Location 

Estimated 
2021 

Asbestos 
Diaphragm 

Cell 
Capacity 
(1000 m. 

tons)1 

Energy 
Savings 

(GWh/yr)2 

Annual 
Reduced 

CO2 
(tons) 

Annual 
Reduced 

SO2 
(tons) 

Annual 
Reduced 

NOx 
(tons) 

Annual 
Reduced 

PM2.5 
(tons) 

Occidental 

Chemical 

Corporation 

Oxy - Wichita, 

KS 
171 30.096 27,030 20.420 19.370 1.060 

Oxy - Convent, 

LA 
398 70.048 64,950 58.240 44.085 3.490 

Oxy - Taft 

(Hanhnville), LA 
323 56.848 52,170 47.265 35.780 2.830 

Oxy - Niagara 

Falls, NY 
170 29.920 16,240 2.585 5.350 1.485 

Oxy - La Porte 

(Battleground), 

TX 

527 92.752 86,000 77.120 58.370 4.620 

Oxy - Gregory 

(Ingleside), TX 
607 106.932 68,430 34.655 29.050 3.375 

Olin 

Corporation 

Olin - 

Plaquemine, LA 
768 135.168 125,330 112.395 85.060 6.730 

Olin - Freeport, 

TX 
1,227 215.952 138,300 70.040 58.700 6.825 

Westlake 

Chemical 

Corporation 

Westlake - 

Plaquemine, LA 
427 75.152 69,680 62.485 47.295 3.740 

Total 4,618  813  648,670  485  383            34  

1 See Table 3-4 
2 2.14 MWh/tonne capacity energy savings (see Table 3-6). Assumed 88% membrane cell capacity utilization (Bowen 2017). 

 

 Limitations of AVERT 

As noted above, the inputs for AVERT include a location and an energy scenario; the energy efficiency 

scenario with reductions spread evenly throughout the year is used for modeling the impacts from reduced 

energy usage at chlor-alkali plants. 

AVERT splits the country into 14 independent electricity regions. Based on the state or region selected, 

AVERT then loads the power plants operating within that region and distributes the energy reductions in 

the specified energy scenario across those specific power plants. This may distribute the energy 

reductions from a particular chlor-alkali plant across a different geographical area than the true nature of 

those reductions, but without knowing exactly which power plants are ultimately supplying electricity to a 

facility, this is still a reasonable approach to modeling the impact on emissions from those power plants. 

Similarly, the energy scenario inputs for AVERT may not exactly match the frequency or duration of 
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energy use from a particular facility during the year. However, assuming an even distribution throughout 

the year is still a reasonable approach. 

An important caveat and limitation for using AVERT in this scenario is that the model is only designed to 

analyze how power sector emissions are impacted by changes in energy use in comparison to the baseline 

included in the model. The baseline emission rates provide the basis for a screening analysis, but are not 

intended to estimate long-term changes, since the composition of the fleet of power plants is likely to 

change over time. Since the timeframe in this analysis is 20 years into the future, AVERT is instead used 

as a screening tool to estimate the scope and magnitude of emissions reductions associated with the 

expected net change in energy usage once the chlor-alkali plants are fully converted to membrane cells. 

This does not factor in potential plant closures or the incremental changes in energy usage during the 

transition phase. 

Even with the limitations described above, the outputs from AVERT can help to provide a sense of the 

relative magnitude of changes in emissions that might be associated with the transition to membrane cells 

at chlor-alkali plants and help to understand health benefits beyond those associated with worker and 

ONU exposure to asbestos.  

 Climate Benefits of CO2 Reductions 

The CO2 emissions reductions presented in the previous section can be used to estimate the climate 

benefits of the rule using a measure of the social cost of carbon (SC-CO2). This SC-CO2 is the monetary 

value of the net harm to society associated with a marginal increase in CO2 emissions in a given year, or 

the benefit of avoiding that increase. In principle, the SC-CO2 includes the value of all climate change 

impacts, including (but not limited to) changes in net agricultural productivity, human health effects, 

property damage from increased flood risk and natural disasters, disruption of energy systems, risk of 

conflict, environmental migration, and the value of ecosystem services. The SC-CO2 therefore reflects the 

societal value of reducing emissions of CO2 by one metric ton. The SC-CO2 is the theoretically 

appropriate value to use in conducting benefit-cost analyses of policies that affect CO2 emissions.  

The monetized climate benefits of CO2 emission reductions provided in the previous section are estimated 

using the SC-CO2 estimates presented in the Technical Support Document: Social Cost of Carbon, 

Methane, and Nitrous Oxide Interim Estimates under Executive Order 13990 (IWG 2021). (hereafter, 

“February 2021 TSD”). These SC-CO2 estimates are interim values developed for use in benefit-cost 

analyses until updated estimates of the impacts of climate change can be developed based on the best 

available science and economics. After considering the February 2021 TSD, and the issues and studies 

discussed therein, EPA finds that these estimates, while likely an underestimate, are the best currently 

available SC-CO2 estimates.  

EPA and other federal agencies began regularly incorporating SC-CO2 estimates in benefit-cost analyses 

conducted under Executive Order (E.O.) 1286620 in 2008, following a court ruling in which an agency 

was ordered to consider the value of reducing CO2 emissions in a rulemaking process. The SC-CO2 

estimates presented here were developed over many years, using a transparent process, peer-reviewed 

methodologies, the best science available at the time of that process, and with input from the public. 

Specifically, in 2009, an interagency working group (IWG) that included experts from the EPA and other 

executive branch agencies and offices was established to develop estimates relying on the best available 

science for agencies to use. The IWG published SC-CO2 estimates in 2010 that were developed from an 

ensemble of three widely cited integrated assessment models (IAMs) that estimate climate damages using 

 
20 Under E.O. 12866, agencies are required, to the extent permitted by law and where applicable, “to assess both the costs and the 

benefits of the intended regulation and, recognizing that some costs and benefits are difficult to quantify, propose or adopt a 

regulation only upon a reasoned determination that the benefits of the intended regulation justify its costs.” 
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highly aggregated representations of climate processes and the global economy combined into a single 

modeling framework. The three IAMs were run using a common set of input assumptions in each model 

for future population, economic, and CO2 emissions growth, as well as equilibrium climate sensitivity 

(ECS) – a measure of the globally averaged temperature response to increased atmospheric CO2 

concentrations. These estimates were updated in 2013 based on new versions of each IAM.21 In 2015, as 

part of the response to public comments received to a 2013 solicitation for comments on the SC-CO2 

estimates, the IWG announced a National Academies of Sciences, Engineering, and Medicine review of 

the SC-CO2 estimates to offer advice on how to approach future updates to ensure that the estimates 

continue to reflect the best available science and methodologies. In January 2017, the National Academies 

released their final report, Valuing Climate Damages: Updating Estimation of the Social Cost of Carbon 

Dioxide, and recommended specific criteria for future updates to the SC-CO2 estimates, a modeling 

framework to satisfy the specified criteria, and both near-term updates and longer-term research needs 

pertaining to various components of the estimation process (National Academies 2017). Shortly 

thereafter, in March 2017, President Trump issued Executive Order 13783, which disbanded the IWG, 

withdrew the previous TSDs, and directed agencies to ensure SC-CO2 estimates used in regulatory 

analyses are consistent with the guidance contained in OMB’s Circular A-4, “including with respect to the 

consideration of domestic versus international impacts and the consideration of appropriate discount 

rates” (E.O. 13783, Section 5(c)). Benefit-cost analyses following E.O. 13783 used SC-CO2 estimates that 

attempted to focus on the U.S.-specific share of climate change damages as estimated by the models and 

were calculated using two discount rates recommended by Circular A-4, 3 percent and 7 percent. All 

other methodological decisions and model versions used in SC-CO2 calculations remained the same as 

those used by the IWG in 2010 and 2013, respectively.   

On January 20, 2021, President Biden issued Executive Order 13990, which re-established an IWG and 

directed it to develop updated estimates of the social cost of carbon, methane, and nitrous oxide 

(collectively referred to as SC-GHG) that reflect the best available science and the recommendations of 

the National Academies (2017). The IWG was tasked with first reviewing the SC-GHG estimates 

currently used in Federal analyses and publishing interim estimates within 30 days of the E.O. that reflect 

the full impact of GHG emissions, including by taking global damages into account. As noted above, 

EPA participated in the IWG but has also independently evaluated the interim SC-CO2 estimates 

published in the February 2021 TSD and determined they are appropriate to use here to estimate the 

climate benefits associated with this proposed rule. EPA and other agencies intend to undertake a fuller 

update of the SC-GHG estimates that takes into consideration the advice of the National Academies 

(2017) and other recent scientific literature.  

The EPA has also evaluated the content of the February 2021 TSD, including the studies and 

methodological issues discussed therein and concludes that it agrees with the rationale for these estimates 

presented in the TSD and summarized below. 

In particular, the IWG concluded that the SC-GHG estimates used since E.O. 13783 fail to reflect the full 

impact of GHG emissions in multiple ways. First, the IWG concluded that those estimates fail to capture 

many climate impacts that can directly and indirectly affect the welfare of U.S. citizens and residents. 

Examples of affected interests include direct effects on U.S. citizens and assets located abroad, 

international trade, U.S. military assets and interests abroad, and tourism, and spillover pathways such as 

economic and political destabilization and global migration that can lead to adverse impacts on U.S. 

 
21 Dynamic Integrated Climate and Economy (DICE) 2010 (Nordhaus 2010), Climate Framework for Uncertainty, Negotiation, 

and Distribution (FUND) 3.8 (Anthoff and Tol 2013a, 2013b,), and Policy Analysis of the Greenhouse Gas Effect (PAGE) 2009 

(Hope 2013).  
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national security, public health, and humanitarian concerns. Those impacts are better captured within 

global measures of the social cost of greenhouse gases.  

In addition, assessing the benefits of U.S. GHG mitigation activities requires consideration of how those 

actions may affect mitigation activities by other countries, as those international mitigation actions will 

provide a benefit to U.S. citizens and residents by mitigating climate impacts that affect U.S. citizens and 

residents. A wide range of scientific and economic experts have emphasized the issue of reciprocity as 

support for considering global damages of GHG emissions. Using a global estimate of damages in U.S. 

analyses of regulatory actions allows the U.S. to continue to actively encourage other nations, including 

emerging major economies, to take significant steps to reduce emissions. The only way to achieve an 

efficient allocation of resources for emissions reduction on a global basis—and so benefit the U.S. and its 

citizens—is for all countries to base their policies on global estimates of damages.  

Therefore, for the climate benefits calculations based on the AVERT model’s screening-level emissions 

analysis, EPA centers attention on a global measure of SC-CO2. This approach is the same as that taken in 

EPA regulatory analyses over 2009 through 2016. A comprehensive estimate of climate damages to U.S. 

citizens and residents does not currently exist in the literature. Existing estimates are both incomplete and 

an underestimate of total damages that accrue to the citizens and residents of the U.S. because they do not 

fully capture the regional interactions and spillovers discussed above, nor do they include all of the 

important physical, ecological, and economic impacts of climate change recognized in the climate change 

literature, as discussed further below. EPA, as a member of the IWG, will continue to review 

developments in the literature, including more robust methodologies for estimating the magnitude of the 

various direct and indirect damages to U.S. populations from climate impacts and reciprocal international 

mitigation activities, and explore ways to better inform the public of the full range of carbon impacts.   

Second, the IWG concluded that the use of the social rate of return on capital (7 percent under current 

OMB Circular A-4 guidance) to discount the future benefits of reducing GHG emissions inappropriately 

underestimates the impacts of climate change for the purposes of estimating the SC-GHG. Consistent 

with the findings of the National Academies and the economic literature, the IWG continued to conclude 

that the consumption rate of interest is the theoretically appropriate discount rate in an intergenerational 

context (IWG 2010, 2013, 2016a, 2016b), and recommended that discount rate uncertainty and relevant 

aspects of intergenerational ethical considerations be accounted for in selecting future discount rates.22  

Furthermore, the damage estimates developed for use in the SC-GHG are estimated in consumption-

equivalent terms, and so an application of OMB Circular A-4's guidance for regulatory analysis would 

then use the consumption discount rate to calculate the SC-GHG. EPA agrees with this assessment and 

will continue to follow developments in the literature pertaining to this issue. EPA also notes that while 

OMB Circular A-4, as published in 2003, recommends using 3% and 7% discount rates as "default" 

values, Circular A-4 also reminds agencies that "different regulations may call for different emphases in 

the analysis, depending on the nature and complexity of the regulatory issues and the sensitivity of the 

benefit and cost estimates to the key assumptions." On discounting, Circular A-4 recognizes that "special 

ethical considerations arise when comparing benefits and costs across generations," and Circular A-4 

acknowledges that analyses may appropriately "discount future costs and consumption benefits…at a 

lower rate than for intragenerational analysis." In the 2015 Response to Comments on the Social Cost of 

Carbon for Regulatory Impact Analysis, OMB, EPA, and the other IWG members recognized that 

 
22 GHG emissions are stock pollutants, where damages are associated with what has accumulated in the atmosphere over time, 

and they are long lived such that subsequent damages resulting from emissions today occur over many decades or centuries 

depending on the specific greenhouse gas under consideration. In calculating the SC-GHG, the stream of future damages to 

agriculture, human health, and other market and non-market sectors from an additional unit of emissions are estimated in terms 

of reduced consumption (or consumption equivalents). Then that stream of future damages is discounted to its present value in 

the year when the additional unit of emissions was released. Given the long time horizon over which the damages are expected 

to occur, the discount rate has a large influence on the present value of future damages 
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"Circular A-4 is a living document" and "the use of 7 percent is not considered appropriate for 

intergenerational discounting. There is wide support for this view in the academic literature, and it is 

recognized in Circular A-4 itself." Thus, EPA concludes that a 7% discount rate is not appropriate to 

apply to value the social cost of greenhouse gases in the analysis presented in this regulatory analysis. In 

this analysis, to calculate the present and annualized values of climate benefits, EPA uses the same 

discount rate as the rate used to discount the value of damages from future GHG emissions, for internal 

consistency. That approach to discounting follows the same approach that the February 2021 TSD 

recommends "to ensure internal consistency—i.e., future damages from climate change using the SC-

GHG at 2.5 percent should be discounted to the base year of the analysis using the same 2.5 percent rate." 

EPA has also consulted the National Academies' 2017 recommendations on how SC-GHG estimates can 

"be combined in RIAs with other cost and benefits estimates that may use different discount rates." The 

National Academies reviewed "several options," including "presenting all discount rate combinations of 

other costs and benefits with [SC-GHG] estimates." 

While the IWG works to assess how best to incorporate the latest, peer reviewed science to develop an 

updated set of SC-GHG estimates, it recommended the interim estimates to be the most recent estimates 

developed by the IWG prior to the group being disbanded in 2017. The estimates rely on the same models 

and harmonized inputs and are calculated using a range of discount rates. As explained in the February 

2021 TSD, the IWG has concluded that it is appropriate for agencies to revert to the same set of four 

values drawn from the SC-GHG distributions based on three discount rates as were used in regulatory 

analyses between 2010 and 2016 and subject to public comment. For each discount rate, the IWG 

combined the distributions across models and socioeconomic emissions scenarios (applying equal weight 

to each) and then selected a set of four values for use in benefit-cost analyses: an average value resulting 

from the model runs for each of three discount rates (2.5%, 3%, and 5%), plus a fourth value, selected as 

the 95th percentile of estimates based on a 3 percent discount rate. The fourth value was included to 

provide information on potentially higher-than-expected economic impacts from climate change, 

conditional on the 3% estimate of the discount rate. As explained in the February 2021 TSD, this update 

reflects the immediate need to have an operational SC-GHG for use in regulatory benefit-cost analyses 

and other applications that was developed using a transparent process, peer-reviewed methodologies, and 

the science available at the time of that process. 

There are a number of limitations and uncertainties associated with the interim SC-CO2 estimates. Some 

uncertainties are captured within the analysis, while other areas of uncertainty have not yet been 

quantified in a way that can be modeled. Figure 9 presents the quantified sources of uncertainty in the 

form of frequency distributions for the SC-CO2 estimates for emissions in 2030. The distributions of SC-

CO2 estimates reflect uncertainty in key model parameters such as the equilibrium climate sensitivity, as 

well as uncertainty in other parameters set by the original model developers. To highlight the difference 

between the impact of the discount rate and other quantified sources of uncertainty, the bars below the 

frequency distributions provide a symmetric representation of quantified variability in the SC-CO2 

estimates for each discount rate. As illustrated by the figure, the assumed discount rate plays a critical role 

in the ultimate estimate of the SC-CO2. This is because CO2 emissions today continue to impact society 

far out into the future, so with a higher discount rate, costs that accrue to future generations are weighted 

less, resulting in a lower estimate. As discussed in the February 2021 TSD, there are other sources of 

uncertainty that have not yet been quantified and are thus not reflected in these estimates.  
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Figure 9: Frequency Distribution of SC-CO2 Estimates for 203023 
 

 

In addition, the interim SC-CO2 estimates have a number of other limitations. First, the current scientific 

and economic understanding of discounting approaches suggests discount rates appropriate for 

intergenerational analysis in the context of climate change are likely to be less than 3 percent, near 2 

percent or lower (IWG 2021).  Second, the IAMs used to produce these interim estimates do not include 

all of the important physical, ecological, and economic impacts of climate change recognized in the 

climate change literature and the science underlying their “damage functions” – i.e., the core parts of the 

IAMs that map global mean temperature changes and other physical impacts of climate change into 

economic (both market and nonmarket) damages – lags behind the most recent research. For example, 

limitations include the incomplete treatment of catastrophic and non-catastrophic impacts in the integrated 

assessment models, their incomplete treatment of adaptation and technological change, the incomplete 

way in which inter-regional and intersectoral linkages are modeled, uncertainty in the extrapolation of 

damages to high temperatures, and inadequate representation of the relationship between the discount rate 

and uncertainty in economic growth over long time horizons. Likewise, the socioeconomic and emissions 

scenarios used as inputs to the models do not reflect new information from the last decade of scenario 

generation or the full range of projections.  

The modeling limitations do not all work in the same direction in terms of their influence on the SC-CO2 

estimates. However, as discussed in the February 2021 TSD, the IWG has recommended that, taken 

together, the limitations suggest that the interim SC-CO2 estimates used in this regulatory analysis likely 

underestimate the damages from CO2 emissions. In particular, the Intergovernmental Panel on Climate 

Change (IPCC) Fourth Assessment Report (IPCC 2007), which was the most current IPCC assessment 

available at the time when the IWG decision over the ECS input was made, concluded that SC-CO2 

estimates “very likely…underestimate the damage costs” due to omitted impacts. Since then, the peer-

 
23 Although the distributions and numbers in Figure 9 are based on the full set of model results (150,000 estimates for each 

discount rate), for display purposes the horizontal axis is truncated with 0.78 percent of the estimates falling below the lowest 

bin displayed and 3.64 percent of the estimates falling above the highest bin displayed. 
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reviewed literature has continued to support this conclusion, as noted in the IPCC’s Fifth Assessment 

report (IPCC 2014) and other recent scientific assessments (e.g., IPCC 2018, 2019a, 2019b; USGCRP 

2016, 2018; and National Academies2016, 2019). These assessments confirm and strengthen the science, 

updating projections of future climate change and documenting and attributing ongoing changes. For 

example, sea level rise projections from the IPCC’s Fourth Assessment report ranged from 18 to 59 

centimeters by the 2090s relative to 1980-1999, while excluding any dynamic changes in ice sheets due to 

the limited understanding of those processes at the time (IPCC 2007). A decade later, the Fourth National 

Climate Assessment projected a substantially larger sea level rise of 30 to 130 centimeters by the end of 

the century relative to 2000, while not ruling out even more extreme outcomes (USGCRP 2018). The 

February 2021 TSD briefly previews some of the recent advances in the scientific and economic literature 

that the IWG is actively following and that could provide guidance on, or methodologies for, addressing 

some of the limitations with the interim SC-CO2 estimates. EPA has reviewed and considered the 

limitations of the models used to estimate the interim SC-GHG estimates, and concurs with the February 

2021 TSD’s assessment that, taken together, the limitations suggest that the interim SC-CO2 estimates 

likely underestimate the damages from CO2 emissions. The IWG, of which EPA is a member, is currently 

working on a comprehensive update of the SC-GHG estimates taking into consideration recommendations 

from the National Academies of Sciences, Engineering and Medicine, recent scientific literature, and 

public comments received on the February 2021 TSD.  

For the purposes of this analysis, SC-CO2 estimates are used to monetize the climate benefits expected 

from one year of emission reductions associated with chlor-alkali plants shifting away from asbestos-

containing diaphragm cells to more energy efficient membrane cells. The SC-CO2 estimates for 2025 are 

selected to represent the first full year of reduced emissions after the two-year period under the proposed 

rule wherein facilities would shift from asbestos-containing diaphragms to membrane cells. Since SC-

CO2 estimates are emission year specific (i.e., the societal harm from one metric ton emitted in 2030 is 

higher than the harm caused by one metric ton emitted in 202524), expected climate benefits from 

emissions reductions occurring in subsequent years from more energy efficient chlor-alkali plants will 

depend not only on the number of tons reduced but also the year of emissions. As such, the single year 

estimate of SC-CO2 is used to demonstrate the magnitude of these benefits and recognize that there are 

likely to be more benefits associated with the outcomes of this proposed rule than just those due to 

reduced asbestos exposure.  

Table 4-23 summarizes the interim SC-CO2 estimates for 2025 and the estimated climate benefits, based 

on the total annual reduction in CO2 estimated in Table 4-22 (648,670 tons) 25. This represents the value 

 
24 The SC-CO2 increases over time within the models because future emissions produce larger incremental damages as physical 

and economic systems become more stressed in response to greater climatic change, and because GDP is growing over time and 

many damage categories are modeled as proportional to GDP. See the February 2021 TSD for more discussion (IWG 2021). 

25According to OMB’s Circular A-4 (2003), an “analysis should focus on benefits and costs that accrue to citizens 

and residents of the United States”, and international effects should be reported separately. Circular A-4 also 

reminds analysts that “[d]ifferent regulations may call for different emphases in the analysis, depending on the 

nature and complexity of the regulatory issues.” To correctly assess the total climate damages to U.S. citizens and 

residents, an analysis must account for all the ways climate impacts directly and indirectly affect the welfare of U.S. 

citizens and residents, including how U.S. GHG mitigation activities affect mitigation activities by other countries, 

and spillover effects from climate action elsewhere. The SC-GHG estimates used in regulatory analysis under 

revoked E.O. 13783 were a limited approximation of some of the U.S. specific climate damages from GHG 

emissions (e.g., $8/mtCO2 (2020 dollars) using a 3% discount rate for emissions occurring in 2025). Applying the 

same estimate (based on a 3% discount rate) to the CO2 emission reduction expected under the proposed option 

analyzed in this proposed would yield benefits from climate impacts of $5 million in 2025.  However, as discussed 

at length in the February 2021 TSD, these estimates are an underestimate of the benefits of CO2 mitigation accruing 
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of a single year of CO2 emissions reduction expected from conversions under the proposed rule that 

would include more energy efficient technologies at each chlor-alkali plant currently using asbestos 

diaphragms.  

 

Table 4-23: Estimated Climate Benefits from 2025 CO2 Reductions Based on Full 
Conversion to Membrane Cells  

Discount Rate  
Interim Global SC-CO2 for 2025  
(2020 Dollars$/metric ton CO2) 

Climate Benefits from 2025 
Emissions Reductions   

(2020 Dollars) 

5% Average 

 
$17 $10,003,892 

3% Average 

 
$56 $32,953,997 

2.5% Average 

 
$83 $48,842,531 

3% 95th Percentile 

 
$169 $99,450,454 

Note: The 2025 SC-CO2 values are taken from the February 2021 TSD (IWG 2021). They are identical to those reported in 

the 2016 TSD (IWG 2016b) adjusted for inflation to 2020 dollars using the annual GDP Implicit Price Deflator values in the 

U.S. Bureau of Economic Analysis’ (BEA) NIPA Table 1.1.9 (U.S. BEA 2021). The values are stated in $/metric tonne CO2 

and are specific to CO2 emissions occurring in 2025. This table displays the values rounded to the nearest dollar; the annual 

unrounded values for 2020-2050 are available on OMB’s website: https://www.whitehouse.gov/omb/information-regulatory-

affairs/regulatory-matters/#scghgs. EPA emphasizes the importance and value of considering the benefits calculated using all 

four SC-CO2 estimates. As discussed in the February 2021 TSD (IWG 2021) and other recent EPA rules (see, e.g., Regulatory 

Impact Analysis for the Final 

Revised Cross-State Air Pollution Rule (CSAPR) Update for the 2008 Ozone NAAQS (U.S. EPA 2021d), a consideration of 

climate benefits calculated using discount rates below 3 percent, including 2 percent and lower, are also warranted when 

discounting intergenerational impacts. 

 

Based on the chlor-alkali plant-specific estimates for avoided CO2 emissions using the AVERT model, 

and multiplying those estimates by the SC-CO2 estimate, an estimate for the benefits associated with 

reduced CO2 emissions as a result of more energy efficient chlor-alkali plants ranges from $10 million to 

 
to U.S. citizens and residents, as well as being subject to a considerable degree of uncertainty due to the manner in 

which they are derived. In particular, as discussed in this analysis, EPA concurs with the assessment in the February 

2021 TSD that the estimates developed under revoked E.O. 13783 did not capture significant regional interactions, 

spillovers, and other effects and so are incomplete underestimates. As the U.S. Government Accountability Office 

(GAO) concluded in a June 2020 report examining the SC-GHG estimates developed under E.O. 13783, the models 

“were not premised or calibrated to provide estimates of the social cost of carbon based on domestic damages” (U.S. 

GAO 2020, p. 29).  Further, the report noted that the National Academies found that country-specific social costs of 

carbon estimates were “limited by existing methodologies, which focus primarily on global estimates and do not 

model all relevant interactions among regions” (U.S. GAO 2020, p. 26). It is also important to note that the SC-

GHG estimates developed under E.O. 13783 were never peer reviewed, and when their use in a specific regulatory 

action was challenged, the U.S. District Court for the Northern District of California a federal court determined that 

use of those values had been “soundly rejected by economists as improper and unsupported by science,” and that the 

values themselves omitted key damages to U.S. citizens and residents including to supply chains, U.S. assets and 

companies, and geopolitical security. The Court found that by omitting such impacts, those estimates “fail[ed] to 

consider…important aspect[s] of the problem” and departed from the “best science available” as reflected in the 

global estimates. California v. Bernhardt, 472 F. Supp. 3d 573, 613-14 (N.D.Cal. 2020). EPA continues to center 

attention in this analysis on the global measures of the SC-GHG as the appropriate estimates and as necessary for all 

countries to use to achieve an efficient allocation of resources for emissions reduction on a global basis, and so 

benefit the U.S. and its citizens.    
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$99 million in 2025. Although these estimates include all of the uncertainties associated with the SC-CO2 

estimates as well as the assumptions specific to this analysis (e.g., emissions avoided as modeled by 

AVERT would be fully realized in 2025), it provides an estimate of the magnitude of the climate benefits 

associated with a regulatory option that leads to a more energy-efficient fleet of chlor-alkali plants.  

 Health Benefits of Criteria Air Pollutant Reductions 

In 2021, EPA updated estimates of the benefit per ton of PM2.5 and PM2.5 precursor emissions (e.g., NOx 

and SO2) from avoided human health impacts (EPA 2021a). These estimates are incorporated into EPA’s 

Benefits Mapping and Analysis Program (BenMAP) tool and can be used to estimate how changes in air 

pollution, such as those resulting from energy efficiency policies, can affect human health endpoints. 

EPA developed state-level benefit per ton values for 21 emission sectors by modeling pollutant levels 

attributable to each sector, estimating associated health impacts, and estimating the economic value of 

those health impacts. This analysis uses the benefit per ton values for 2025 from the electrical generating 

unit (EGU) sector. Since this modeling is based on the AVERT output, the estimates of the health benefits 

of criteria air pollutant reductions are only used in this analysis to provide a benchmark for estimating the 

potential magnitude of emission reductions impact in a given year, rather than attempting to extrapolate 

the total potential benefits over the entire analytical timeframe.  

 Benefit Per Ton Inputs and Outputs 

EPA’s AVERT tool generates a formatted file that includes county-level estimates of the pollutant 

reductions for PM2.5, SO2 and NOx, and specifies that these reductions are occurring in the fuel-

combusting electric utility sector.26 This AVERT output file was then combined with the benefit per ton 

estimates for each of these pollutants from the electric generating unit sector for the state in which the 

county is located. The output is an estimate of the health benefits due to potential criteria air pollutant 

reductions resulting from converting asbestos diaphragm cells to membrane cells.  

EPA’s benefit per ton estimates incorporate monetized benefits of avoided premature mortality from 

PM2.5 and avoided nonfatal morbidity from PM2.5 exposure.27 Avoided premature mortality accounts for 

approximately 98 percent of monetized benefits (EPA 2022). The estimates include results for 3% and 7% 

discount rates, as well as high and low estimates based on different methods for estimated health impacts.  

Estimated health benefits from potential criteria air pollutant reductions for each facility, based on the 

facility-specific emissions reductions from AVERT shown in Table 4-22, are shown below in Table 4-24 

In total, the potential annual benefits associated with emissions reductions modeled by AVERT and the 

resulting health benefits per ton are around $47 million for the low-3% scenario in 2020 dollars. This 

estimate is only for a given year based on emission reductions from the 2023 baseline included in 

AVERT.  

 
26 Note that EPA also estimated reductions for ammonia (NH3) and volatile organic compounds (VOCs) based on AVERT, but 

these pollutants do not have benefit per ton estimates for the electrical generating unit sector in the BenMAP data EPA used. 

27 EPA estimates the number of incidences avoided and the related economic value for the following adverse health effects: adult 

and infant mortality; non-fatal heart attacks; respiratory and cardiovascular-related hospital admissions; cardiac arrest; stroke; 

asthma (exacerbations like shortness of breath as well as onset and emergency room visits); lung cancer, allergic rhinitis (hay 

fever) symptoms; minor restricted activity days; work loss days; and hospital admissions related to Alzheimer’s and Parkinson’s 

disease. 
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Table 4-24: Estimated Health Benefits in a Single Year Due to Potential Criteria Air 
Pollutant Reductions Based on Full Conversion to Membrane Cells (2020$, millions) 

Company 
Plant 

Location 

Estimated 
2021 

Asbestos 
Diaphragm 

Cell 
Capacity 
(1000 m. 

tons) 

Annual 
Health 

Benefits 
– Low, 

3% 

Annual 
Health 

Benefits – 
High, 3% 

Annual 
Health 

Benefits – 
Low, 7% 

Annual 
Health 

Benefits – 
High, 7% 

Occidental 

Chemical 

Corporation 

Oxy - Wichita, 

KS 
171 $3 $3 $2 $2 

Oxy - Convent, 

LA 
398 $6 $6 $5 $5 

Oxy - Taft 

(Hanhnville), 

LA 

323 $5 $5 $4 $4 

Oxy - Niagara 

Falls, NY 
170 $1 $1 $1 $1 

Oxy - La Porte 

(Battleground), 

TX 

527 $8 $8 $7 $7 

Oxy - Gregory 

(Ingleside), TX 
607 $2 $3 $2 $2 

Olin 

Corporation 

Olin - 

Plaquemine, LA 
768 $11 $11 $10 $10 

Olin - Freeport, 

TX 
1,227 $5 $5 $4 $5 

Westlake 

Chemical 

Corporation 

Westlake - 

Plaquemine, LA 
427 $6 $6 $6 $6 

TOTAL $47 $48 $43 $43 

 

 Limitations of Approach 

Since they are based on AVERT output, the estimated health benefits of criteria air pollutant reductions 

should be considered screening-level results. More detailed analyses, such as those using more 

sophisticated air quality modeling, could be used to develop more refined estimates. The outputs from the 

benefits per ton approach are presented here to offer insight into the potential magnitude of additional 

benefits associated with non-asbestos containing technologies that are more energy efficient beyond only 

the benefits associated with reduced asbestos exposure.  
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 Net Benefits 

This chapter presents estimates for the quantified net benefits of the regulatory options. Quantified net 

benefits are estimated by subtracting the total annualized quantified cost of the regulatory options (see 

Chapter 3) from the total annualized quantified benefits (see Chapter 4). Total quantified costs reflect 

costs of compliance with the regulatory options, including requirements for prohibition, ECEL, 

downstream notification, disposal, and recordkeeping, for those uses where costs could be estimated. 

Total quantified benefits reflect the benefits of reduced risk for lung cancer, mesothelioma, ovarian 

cancer, and laryngeal cancer. 

Table 5-1 summarizes the total annualized quantified net benefits of the regulatory options. A detailed 

breakdown of quantified costs and savings, benefits, and net benefits by use category is presented in 

Table 5-2 and Table 5-3 for the proposed option and alternative option, respectively.  

The proposed option is estimated to result in a range of $35 million in positive quantified net benefits 

under the caustic soda revenue gain scenario and a 3 percent discount rate to $87 million in negative 

quantified net benefits under the caustic soda revenue neutral scenario and a 7 percent discount rate. The 

alternative regulatory option is estimated to result in a range of $26 million in positive quantified net 

benefits under the caustic soda revenue gain scenario and a 3 percent discount rate to $78 million in 

negative quantified net benefits under the caustic soda revenue neutral scenario and a 7 percent discount 

rate. As shown in the tables, there is not an appreciable difference between the low and high benefits 

scenarios on overall net benefits. (The differences are obscured when the results are rounded to the 

nearest million dollars.) 

As discussed in Chapter 3, this analysis underestimates total costs of the regulatory options because costs 

of prohibition for use in sheet gaskets, and the prohibition and other requirements for oilfield brake 

blocks, other vehicle friction products, and other gaskets could not be quantified. And as discussed in 

Section 4.4, based on a screening-level analysis that EPA conducted, converting asbestos diaphragm cells 

to membrane cells could yield tens of millions of dollars per year in environmental and health benefits 

from reduced air pollution associated with reduced electricity consumption. So the quantified benefits 

from avoided cancer cases used in the monetized net benefits calculations may underestimate the total 

social benefits because they exclude these potential benefits from reduced electricity consumption. 

Therefore, it is not clear whether monetized net benefits presented in Table 5-1, Table 5-2, and Table 5-3 

under- or over-estimate the true social net benefits of the regulatory options. 

 
Table 5-1: Summary of Total Annualized Monetized Net Benefits of Regulatory Options (2020$, 

millions) 

Regulatory 
Option 

Caustic Soda 
Scenario 

3% Discount Rate 7% Discount Rate 

Low Benefits 
Estimate 

High Benefits 
Estimate 

Low Benefits 
Estimate 

High Benefits 
Estimate 

Proposed 
Revenue Gain $35 $35 $0.03 $0.03 

Revenue Neutral -$49 -$49 -$87 -$87 

Alternative 
Revenue Gain $26 $26 -$4 -$4 

Revenue Neutral -$48 -$48 -$78 -$78 
Quantified net benefits do not include costs for the prohibition of asbestos in sheet gaskets, and the prohibition and other requirements for 

oilfield brake blocks, other vehicle friction products, and other gaskets, as these costs were not estimated.  
These results present an incomplete overview of the effects of the proposal, because important categories of benefits – including benefits from 

reducing climate pollution and other types of air pollutants – as well as some costs are not reflected in the net benefits estimates.  
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Table 5-2: Total Annualized Monetized Net Benefits of Proposed Rule Option (2020$, millions) 

Use 
Discount 

Rate 

Low Benefits Estimate High Benefits Estimate 

Total 
Annualized 

Costs 

Total 
Annualized 

Benefits 

Total 
Annualized 
Net Benefits 

Total 
Annualized 

Costs 

Total 
Annualized 

Benefits 

Total 
Annualized 
Net Benefits 

Caustic Soda Revenue Gain Scenario 

Chlor-Alkali 

3 Percent 

-$35 $0.001 $35 -$35 $0.001 $35 

Sheet Gasket >$0.0001 $0.002 <$0.002 >$0.0001 $0.002 <$0.002 

Aftermarket Automotive 

Brakes $0.03 $0.0002 -$0.03 $0.03 $0.0002 -$0.03 

Oilfield Brake Blocks 

Not estimated 
Other Vehicle Friction 

Products 

Other Gaskets 

Total <-$35 >$0.003 $35 <-$35 >$0.003 $35 

Chlor-Alkali 

7 Percent 

-$0.04 $0.0003 $0.04 -$0.04 $0.0003 $0.04 

Sheet Gasket >$0.0001 $0.001 <$0.0007 >$0.0001 $0.001 <$0.0007 

Aftermarket Automotive 

Brakes $0.02 $0.0001 -$0.02 $0.02 $0.0001 -$0.02 

Oilfield Brake Blocks 

Not estimated 
Other Vehicle Friction 

Products 

Other Gaskets 

Total <-$0.03 >$0.001 $0.03 <-$0.03 >$0.001 $0.03 

Caustic Soda Revenue Neutral Scenario 

Chlor-Alkali 

3 Percent 

$49 $0.001 -$49 $49 $0.001 -$49 

Sheet Gasket >$0.0001 $0.002 <$0.002 >$0.0001 $0.002 <$0.002 

Aftermarket Automotive 

Brakes $0.03 $0.0002 -$0.03 $0.03 $0.0002 -$0.03 

Oilfield Brake Blocks 

Not estimated 
Other Vehicle Friction 

Products 

Other Gaskets 

Total >$49 >$0 -$49 >$49 >$0 -$49 

Chlor-Alkali 

7 Percent 

$87 $0.0003 -$87 $87 $0.0003 -$87 

Sheet Gasket >$0.0001 $0.0008 <$0.001 >$0.0001 $0.0008 <$0.001 

Aftermarket Automotive 

Brakes $0.02 $0.0001 -$0.02 $0.02 $0.0001 -$0.02 

Oilfield Brake Blocks 

Not estimated 
Other Vehicle Friction 

Products 

Other Gaskets 

Total >$87 >$0.001 -$87 >$87 >$0.001 -$87 

Quantified net benefits do not include costs for the prohibition of asbestos in sheet gaskets, and the prohibition and other requirements for oilfield brake blocks, other 

vehicle friction products, and other gaskets, as these costs were not estimated.  

 

Quantified net benefits also do not include the screening level benefits estimated from reduced air pollution due to lower energy consumption by chlor-alkali plants 

and the associated decrease in electric power generation, or climate benefits from estimated CO2 emissions reductions due to lower energy consumption (see Section 
4.4).  
Negative costs represent savings. 
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Table 5-3: Total Annualized Monetized Net Benefits of Alternative Regulatory Option (2020$, millions) 

Use 
Discount 

Rate 

Low Benefits Estimate High Benefits Estimate 

Total 
Annualized 

Costs 

Total 
Annualized 

Benefits 

Total 
Annualized 
Net Benefits 

Total 
Annualized 

Costs 

Total 
Annualized 

Benefits 

Total 
Annualized 
Net Benefits 

Caustic Soda Revenue Gain Scenario 

Chlor-Alkali 

3 Percent 

-$26 $0.001 $26 -$26 $0.001 $26 

Sheet Gasket >$0.2 $0.002 >-$0.2 >$0.2 $0.002 >-$0.2 

Aftermarket Automotive 

Brakes $0 $0.0002 -$0.02 $0.02 $0.0002 -$0.02 

Oilfield Brake Blocks 

Not estimated 
Other Vehicle Friction 

Products 

Other Gaskets 

Total <-$26 >$0.003 $26 <-$26 >$0.003 $26 

Chlor-Alkali 

7 Percent 

$4 $0.0002 -$4 $4 $0.0002 -$4 

Sheet Gasket >$0.3 $0.001 >-$0.3 >$0.3 $0.001 >-$0.3 

Aftermarket Automotive 

Brakes $0.02 $0.0001 -$0.02 $0.02 $0.0001 -$0.02 

Oilfield Brake Blocks 

Not estimated 
Other Vehicle Friction 

Products 

Other Gaskets 

Total >$4 >$0.001 -$4 >$4 >$0.001 -$4 

Caustic Soda Revenue Neutral Scenario 

Chlor-Alkali 

3 Percent 

$48 $0.001 -$48 $48 $0.001 -$48 

Sheet Gasket >$0.2 $0.002 >-$0.2 >$0.2 $0.002 >-$0.2 

Aftermarket Automotive 

Brakes $0.02 $0.0002 -$0.02 $0.02 $0.0002 -$0.02 

Oilfield Brake Blocks 

Not estimated 
Other Vehicle Friction 

Products 

Other Gaskets 

Total >$48 >$0.003 -$48 >$48 $0.003 -$48 

Chlor-Alkali 

7 Percent 

$78 $0.0002 -$78 $78 $0.0002 -$78 

Sheet Gasket >$0.3 $0.001 >-$0.3 >$0.3 $0.0008 >-$0.3 

Aftermarket Automotive 

Brakes $0.02 $0.0001 -$0.02 $0.02 $0.0001 -$0.02 

Oilfield Brake Blocks 

Not estimated 
Other Vehicle Friction 

Products 

Other Gaskets 

Total >$78 >$0.001 -$78 >$78 >$0.001 -$78 

Quantified net benefits do not include costs for the prohibition of asbestos in sheet gaskets, and the prohibition and other requirements for oilfield brake blocks, 
other vehicle friction products, and other gaskets, as these costs were not estimated.  

Quantified net benefits also do not include the screening level benefits estimated from reduced air pollution due to lower energy consumption by chlor-alkali 

plants and the associated decrease in electric power generation, or climate benefits from estimated CO2 emissions reductions due to lower energy consumption 
(see Section 4.4).  
 Negative costs represent savings. 
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 Economic Impact Analyses 

In addition to the cost analysis presented in Chapter 2.1, several other types of impacts are important to 

consider in evaluating the effects of a regulation. This chapter presents the incremental impact of the final 

rule on:  

• The environmental health risk or safety risk to children due to the regulation, as required by 

Executive Order 13045–Protection of Children from Environmental Health & Safety Risks 

(Section 6.1); 

• Small Entities, as required by the Regulatory Flexibility Act (RFA) of 1980, amended by the 

Small Business Regulatory Enforcement Fairness Act (SBREFA) of 1996 (Section 6.2); 

• Employment Impact Analysis (Section 6.3); 

• Paperwork burden, as required by the Paperwork Reduction Act (Section 6.4); 

• State and Local Governments, as required by the Unfunded Mandates Reform Act (Section 6.5); 

• Environmental Justice, as required by Executive Order 12898–Environmental Justice (Section 

6.6); 

• Impacts on Technological Innovation and the National Economy (6.7); 

• Federalism, as required by Executive Order 13132 (Section 6.8); and 

• Tribal governments, as required by Executive Order 13175 (Section 6.9). 

 Protection of Children from Environmental Health Risks and Safety Risks 

Executive Order 13045 applies if the regulatory action is economically significant and concerns an 

environmental health risk or safety risk that may disproportionately affect children. This action is subject 

to Executive Order 13045 because it is an economically significant regulatory action as defined by 

Executive Order 12866 (costs are greater than $100 million) that may disproportionately affect children.  

 Small Entity Impacts 

This section addresses the potential impacts of the final rule on small entities. Section 6.2.1 discusses the 

regulatory requirements for this analysis. Section 6.2.2 describes the methodology used and presents the 

data and calculations of the impacts on small entities. Section 6.2.3 presents a summary of impacts on 

small entities for all use categories. 

 Regulatory Requirement for Small Business Analysis 

The Regulatory Flexibility Act (RFA) of 1980, amended by the Small Business Regulatory Enforcement 

Fairness Act (SBREFA) of 1996, requires regulators to assess the effects of regulations on small entities 

including businesses, nonprofit organizations, and governments. In some instances, agencies are also 

required to examine regulatory alternatives that may reduce adverse economic effects on significantly 

impacted small entities. The RFA requires agencies to prepare an initial and final regulatory flexibility 

analysis for each rule unless the Agency certifies that the rule will not have a significant economic impact 

on a substantial number of small entities. The RFA, however, does not specifically define “a significant 

economic impact on a substantial number” of small entities. Sections 603 and 604 of the RFA require that 

regulatory flexibility analyses identify the types and numbers of small entities to which the rule would 

apply, describe the rule requirements to which small entities would be subject, and describe any 
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regulatory alternatives, including exemptions and deferral, which would lessen the rule’s burden on small 

entities. Under the Regulatory Flexibility Act (RFA), the definition of a “small business” is determined by 

the U.S. Small Business Administration’s regulations at 13 CFR 121.201 (which create small business 

size standards using either a sales or employment threshold, depending on the nature of the industry), 

unless an agency establishes an alternate definition. 

To fulfill the requirements of the RFA, this analysis addresses two basic questions regarding the proposed 

rule: (1) the number and type of small entities potentially affected, and (2) the extent of the rule’s 

potential economic impact on those entities as measured by the cost-to-revenue ratio. This ratio is a good 

measure of entities’ ability to afford the costs attributable to a regulatory requirement because comparing 

compliance costs to revenues or expenses provides a reasonable indication of the magnitude of the 

regulatory burden relative to a commonly available measure of economic activity. Where regulatory costs 

represent a small fraction of a typical entity’s revenues or expenses, the financial impacts of the 

regulation on such entities may be considered as not significant.  

 Small Business Analysis by Use Category 

This section presents the number of potentially affected small entities (Section 6.2.2 (A)) and the 

estimated impacts on those small entities (Section 6.2.2 (B)).  

 Estimated Number of Small Entities 

The number of potentially affected small entities was estimated separately for each use category. The 

following sections discuss the methodology and present estimates for the number of affected small 

entities, by use category. 

Chlor-alkali, Sheet Gasket in Chemical Production, and Oilfield Brake Block Industries 

The specific firms affected by the proposed rule have been identified for the chlor-alkali, sheet gasket, 

and oilfield brake block use categories. Thus for these use categories, employment or revenues for each 

firm are compared against the SBA small business size standard to determine the number of small 

entities. Employment and revenue data for each firm are retrieved from Dun & Bradstreet Hoovers, a 

proprietary business database (Dun & Bradstreet 2021). The small business status of each firm in the 

chlor-alkali, sheet gasket, and oilfield brake block use categories is presented in Table 6-1.  
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Table 6-1: Small Business Size Determination for Identified Firms Associated with the Chlor-Alkali, Sheet 

Gasket in Chemical Production, and Oilfield Brake Block Use Categories 

Use 
Category 

Firm 
Parent 

Company 
NAICS 

NAICS 
Description 

SBA Small 
Business 
Threshold 

Revenue Employment 
Small 

Business 
Status 

Chlor-alkali 

Occidental 

Chemical 

Corporation 

211120 

Crude 

Petroleum 

Extraction 

1,250 

employees 
$16B  14,000 Not small 

Olin 

Corporation 
325180 

Other Basic 

Inorganic 

Chemical 

Manufacturing 

1,000 

employees 
$5.7B 8,000 Not small 

Westlake 

Chemical 

Corporation 

325211 

Plastics Material 

and Resin 

Manufacturing 

1,250 

employees 
$7.5B  9,200 Not small 

Sheet gasket 

manufacture1 

Branham 

Corporation 
332322 

Sheet Metal 

Work 

Manufacturing 

500 

employees 
$25M  100 Small 

Sheet gasket 

use 

The 

Chemours 

Company 

325998 

All Other 

Miscellaneous 

Chemical 

Product and 

Preparation 

Manufacturing 

500 

employees 
$4.9B  6,500 Not small 

INEOS 325211 

Plastics Material 

and Resin 

Manufacturing 

1,250 

employees 
$909M  2,400 Not small 

Westlake 

Chemical 

Corporation 

325211 

Plastics Material 

and Resin 

Manufacturing 

1,250 

employees 

$7,500,000,

000  
9,200 Not small 

Denka 

Performance 

Elastomer 

325194 

Cyclic Crude, 

Intermediate, 

and Gum and 

Wood Chemical 

Manufacturing 

1,250 

employees 

$3,300,000,

000  
6,300 Not small 

Oilfield brake 

blocks2 

American 

Friction 
336390 

Other Motor 

Vehicle Parts 

Manufacturing 

1,000 

employees 
$1.3M  10 Small 

Source: Dun & Bradstreet 2021, SBA 2019 
1 EPA assumes that there is a second sheet gasket manufacturer. The specific firm is unknown and is assumed to have the same small business characteristics 

as Branham Corporation. 
2 Information is limited to the one identified importer of asbestos containing oilfield brake blocks, as discussed in the “Oilfield Brake Blocks, Other Vehicle 
Friction Products” section below. 

 

Automotive Aftermarket Brake Industry 

To estimate the number of small entities in the automotive aftermarket brakes industry, this analysis 

assumes that establishments either use asbestos brakes exclusively, or do not use them at all. Table 6-2 

presents estimates for the number of entities affected by the proposed rule, by NAICS. Sources and 

derivations of estimates presented in Table 6-2 are described further below. 

First, the total number of firms in each NAICS expected assumed to be affected under by the prohibition 

on the use of asbestos in the automotive aftermarket brakes COU is estimated from the 2017 Statistics of 

U.S. Businesses (SUSB) (U.S. Census Bureau 2021). The number of firms replacing asbestos brakes in 
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each NAICS is assumed to be distributed proportionally by number of firms in each NAICS (columns A 

and B in Table 6-2). 

Next, the average number of brake replacements per establishment is estimated by multiplying the 

average number of workers per firm by the estimated average number of brake replacements per worker 

(column F in Table 6-2). The average number of workers per firm is estimated using BLS Occupational 

Employment and Wage Statistics (OEWS) data for the percentage of employees in each NAICS in 

Installation, Maintenance, and Repair Occupations (49-0000) and Production Occupations (51-0000) 

(BLS 2021d). Employees in these occupations are assumed to be workers performing the brake 

replacements. The percentage of workers from the OEWS data is then multiplied by the average number 

of employees per firm for each NAICS from the SUSB data to estimate the average number of workers 

per firm performing brake replacements. The average number of brake replacements per worker is 

derived from Madl et al. (2008), which estimates that a typical mechanic may conduct 2 to 40 brake repair 

jobs per week. When multiplied by 48 work weeks, mechanics are estimated to conduct between 96 and 

1,920 brake jobs per year. This analysis uses the low end of this range, 96 brake jobs per year, as a 

conservative estimate that will not underestimate the number of affected entities. However, note that 

brake repair jobs as specified in Madl et al. (2008) may include activities other than brake replacements. 

Thus, the number of brake replacements per worker may be lower than the estimate used in this analysis, 

which would result in an underestimate of the number of affected entities. The number of affected entities 

used in this analysis may also be underestimated if firms performing brake replacements use asbestos 

brakes episodically (for instance only on certain types of vehicles). 

Finally, the estimated number of entities replacing asbestos brakes is estimated by dividing the total 

estimated number of commercial asbestos brake jobs by the number of brake replacements per 

establishments (column G in Table 6-3). The number of brake replacements per establishment are derived 

as described in the preceding paragraph of this section. The number of commercial asbestos brake 

replacements is estimated by multiplying the 1,800 total asbestos brake replacements per year (see Table 

3-27) by an estimated 78 percent of brake replacements performed at commercial establishments, 

resulting in 1,400 commercial asbestos brake replacements per year. The 78 percent of replacements 

performed at commercial establishments is derived by dividing the 20 million DIY brake jobs per year 

estimated in the risk evaluation (EPA 2020c) by the estimated 90 million total brake replacements per 

year (see Table 3-27). This results in an estimated 22 percent DIY brake replacements, or 78 percent 

commercial brake replacement rate.28 

 

 

 
28 The remaining 400 asbestos brake replacements (1,800 x 22 percent) are estimated to be performed by DIYers. 
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Table 6-2: Number of Establishments Replacing Asbestos Brakes, by NAICS 

NAICS NAICS Description 

Total 
Number 
of Firms1 

Percent of 
Industry 

Total 

Total 
Estimated 
Number of 

Commercial 
Asbestos 

Brake Jobs 

Average 
Number of 
Repair & 

Production 
Workers 
per Firm2 

Number of 
Brake 

Replacements 
per Worker3 

Number of 
Brake 

Replacements 
per 

Establishment 

Number of 
Establishments 

Replacing 
Asbestos Brakes 

A 
B = 

A/sum(A) 
C D E F = D x E G = B x C / F 

4411 Automobile Dealers 40,769 14% 

1,400 

7 

96 

709 0.3 

8111 
Automotive Repair and 

Maintenance 
147,022 52% 3 309 2 

4413 
Automotive Parts, 

Accessories, and Tire Stores 
27,757 10% 6 552 0.2 

4471 Gasoline Stations 66,275 24% 0.4 38 9 

Total 11.7 
1 U.S. Census Bureau 2021 

2 U.S. Census Bureau 2021; BLS 2021d 
3 Madl et al. 2008 
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Table 6-3 presents the number of affected small firms in the aftermarket automotive brake industry. The 

number of affected firms is derived in Table 6-2, and the percentage of firms that are small is derived by 

comparing the SBA small business thresholds for each 6-digit NAICS under the 4-digit NAICS listed in 

Table 6-3 with revenue and employment data from the U.S. Census’s 2017 County Business Patterns 

(CBP) (U.S. Census Bureau 2020a). This analysis assumes that if the average number of employees per 

firm or average revenue per firm in a given enterprise employment size category from the CBP data is 

less than the SBA small business threshold, then all firms in that size bracket are small. This likely 

overestimates the number of small firms. 

 

Table 6-3: Number of Affected Small Firms for Aftermarket Automotive Brake Industry 

Use NAICS NAICS Description 
Number of 
Affected 

Firms 

Percent 
Firms that 
are Small 

Number of 
Affected 

Small Firms 

Aftermarket 

brakes 

4411 Automobile Dealers 0.3 98% 0.3 

8111 
Automotive Repair and 

Maintenance 2 
99% 

2 

4413 
Automotive Parts, Accessories, 

and Tire Stores 0.2 
96% 

0.2 

4471 Gasoline Stations 9 97% 9 

4231 

Motor Vehicle and Motor Vehicle 

Parts and Supplies Merchant 

Wholesalers2 

- - - 

Total 11.7 - 11.4 

 

Oilfield Brake Blocks, Other Vehicle Friction Products, and Other Gaskets 

EPA could not identify the number of firms using asbestos-containing products for the oilfield brake 

blocks, other gaskets, and other vehicle friction products use categories (see Sections 2.3, 2.4, and 2.6). 

For the other gaskets and other vehicle friction products use categories in particular, it is possible that no 

firms currently use or manufacture asbestos-containing products. This analysis therefore is unable to 

estimate the number of small firms for these industries.  

However, to understand the prevalence of small businesses for each use category for the case where there 

are firms using asbestos-containing products, Table 6-4 presents the estimated percentage of firms in the 

potentially relevant NAICS that are small. The percentage of firms that are small is derived by comparing 

the SBA small business thresholds for each relevant 6-digit NAICS with revenue and employment data 

from the U.S. Census’s 2017 CBP (U.S. Census Bureau 2020a). This analysis assumes that if the average 

number of employees per firm or average revenue per firm in a given enterprise employment size 

category from the CBP data is less than the SBA small business threshold, then all firms in that size 

bracket are small. This likely overestimates the percentage of small firms. 
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Table 6-4: Percentage of Small Firms in Industries Potentially Involved with Oilfield Brake 

Blocks, Other Gaskets, and Other Vehicle Friction Products  

Use NAICS NAICS Description 
SBA Small 
Business 
Threshold 

Percent Firms 
that are Small 

Oilfield brake 

blocks – end-users 

211120 Crude Petroleum Extraction 
1,250 

employees 
100% 

211130 Natural Gas Extraction 
1,250 

employees 
100% 

423110 
Automobile and Other Motor Vehicle 

Merchant Wholesalers 
250 employees 97% 

423120 
Motor Vehicle Supplies and New 

Parts Merchant Wholesalers 
200 employees 97% 

423140 
Motor Vehicle Parts (Used) Merchant 

Wholesalers 
100 employees 99% 

441110 New Car Dealers 200 employees 99% 

441120 Used Car Dealers $27.0 million 97% 

441310 
Automotive Parts and Accessories 

Stores 
$16.5 million 98% 

447110 
Gasoline Stations with Convenience 

Stores 
$32.0 million 97% 

447190 Other Gasoline Stations $16.5 million 87% 

811111 General Automotive Repair $8.0 million 99% 

811112 Automotive Exhaust System Repair $8.0 million 99% 

811113 Automotive Transmission Repair $8.0 million 99% 

811118 
Other Automotive Mechanical and 

Electrical Repair and Maintenance 
$8.0 million 99% 

811121 
Automotive Body, Paint, and Interior 

Repair and Maintenance 
$8.0 million 98% 

811198 
All Other Automotive Repair and 

Maintenance 
$8.0 million 98% 

Other gaskets 441228 
Motorcycle, ATV, and All Other 

Motor Vehicle Dealers 
$35.0 million 98% 

Source: SBA 2019; U.S. Census Bureau 2020a 

 

 Estimated Impacts on Small Entities 

This analysis uses annualized cost-to-revenue ratios to measure potential impacts on small parent entities 

affected by the final rule. The cost-to-revenue ratio is therefore defined as annual compliance costs 

resulting from the rule as a percentage of annual revenues or sales, a commonly available and objective 

measure of a company’s business volume. Annual compliance costs are estimated using the approaches 

described in Chapter 3. 

Cost-to-revenue ratios are calculated for the incremental annualized compliance costs incurred as a result 

of the proposed rule, as shown in Equation 1. Where regulatory costs represent a small fraction of a 

typical entity’s revenue, the impacts of the regulation are likely to be minimal. 

Equation 1. Calculation of Cost-to-Revenue Ratios 

𝐶𝑜𝑠𝑡 − 𝑡𝑜 − 𝑅𝑒𝑣𝑒𝑛𝑢𝑒 𝑅𝑎𝑡𝑖𝑜 =  
𝐴𝑛𝑛𝑢𝑎𝑙 𝑃𝑎𝑟𝑒𝑛𝑡 𝐸𝑛𝑡𝑖𝑡𝑦 𝐶𝑜𝑚𝑝𝑙𝑖𝑎𝑛𝑐𝑒 𝐶𝑜𝑠𝑡

𝐴𝑛𝑛𝑢𝑎𝑙 𝑃𝑎𝑟𝑒𝑛𝑡 𝐸𝑛𝑡𝑖𝑡𝑦 𝑅𝑒𝑣𝑒𝑛𝑢𝑒
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Cost-revenue impact ratios are only estimated for the aftermarket automotive brakes use category. As 

discussed in Section 6.2.2 (A), no small entities were identified for the chlor-alkali use category. While 

small entities were identified for the sheet gasket use category (see Table 6-1), costs of the proposed rule 

could not be quantified for this use category, as discussed in Chapter 3. Similarly, costs of the proposed 

rule could not be quantified for the oilfield brake blocks, other gaskets, and other vehicle friction products 

use categories.  

To estimate cost-revenue impact ratios for the aftermarket automotive brakes industry, the analysis first 

estimates the revenue thresholds at which firms will experience 1% and 3% cost impacts. These 

thresholds are derived in Table 6-5 below based on the annual per-establishment brake replacement and 

disposal costs. 
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Table 6-5: Cost Thresholds for Aftermarket Automotive Brake Industry 

Use 
Category 

NAICS 
NAICS 

Description 

Number of 
Brake 

Replacements 
per 

Establishment1 

Cost per 
Brake 

Replacement2 

Per-
Establishment 

Brake 
Replacement 

Cost 

Per-
Establishment 

Disposal 
Cost3 

Estimated 
Annual Cost 

per 
Establishment 

Revenue 
Threshold 

for 1% 
Cost-

Revenue 
Impacts 

Revenue 
Threshold 

for 3% 
Cost-

Revenue 
Impacts A B C = A x B D E = C + D 

Aftermarket 

brakes 

4411 
Automobile 

Dealers 
709 

$16.00 

$11,346  

$177.75 

$11,523  $1,152,340  $384,113  

8111 

Automotive 

Repair and 

Maintenance 

309 $4,939  $5,117  $511,687  $170,562  

4413 

Automotive 

Parts, 

Accessories, and 

Tire Stores 

552 $8,832  $9,010  $901,015  $300,338  

4471 
Gasoline 

Stations 
38 $600  $778  $77,778  $25,926  

1 Derived in Table 6-2 
2 Derived by multiplying an estimated $4 incremental unit cost per brake lining or pad by 4 linings or pads per replacement. See Section 3.4.4 (B). 
3 See Table 3-29.  

Numbers may not add due to rounding. 
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Next, the analysis estimates a distribution of revenues for small parent entities. The revenue distribution is 

estimated using data on annual receipts from the 2017 SUSB (U.S. Census Bureau 2021). The SUSB data 

divides firms into 17 revenue brackets according to the firm’s annual receipts, which are defined as “all 

revenue in whatever form received or accrued from whatever source, including from the sales of products 

or services” from all affiliates in a given year (13 CFR §121.104). Table 6-6 shows the distribution of 

small firms in the affected aftermarket automotive brakes industries, by revenue bracket.  

  
Table 6-6: Number of Small Firms by Revenue Bracket and NAICS for Aftermarket Automotive 

Brakes Industry (2017$) 

Annual Revenue Brackets1 
Number Firms 

44112 8111 4413 4471 

< $100,0003 1,961 21,365 2,430 1,559 

$100,000 - $499,999 6,676 68,401 8,758 8,527 

$500,000 - $999,999 4,912 31,696 6,268 10,044 

$1,000,000 - $2,499,999 6,624 18,893 6,643 22,151 

$2,500,000 - $4,999,999 3,934 4,045 2,124 14,458 

$5,000,000 - $7,499,999 1,888 915 549 4,304 

$7,500,000 - $9,999,999 1,209 0 222 1,778 

$10,000,000 - $14,999,999 1,783 0 221 1,367 

$15,000,000 - $19,999,999 1,359 0 0 400 

$20,000,000 - $24,999,999 1,267 0 0 202 

$25,000,000 - $29,999,999 0 0 0 149 

$30,000,000 - $34,999,999 0 0 0 0 

$35,000,000 - $39,999,999 0 0 0 0 

$40,000,000 - $49,999,999 0 0 0 0 

$50,000,000 - $74,999,999 0 0 0 0 

$75,000,000 - $99,999,999 0 0 0 0 

$100,000,000 + 0 0 0 0 

Total Small Firms For Revenue Distribution 31,613 145,315 27,215 64,939 
1 Revenue are later inflated to 2020$ to calculate the revenue distributions used to estimate cost-revenue ratios 
2 Because NAICS 441110 has an employment-based SBA small business threshold, it was not possible to estimate the number of small firms by 

revenue bracket. EPA therefore uses the same revenue distribution for both NAICS 441110 and NAICS 441120. 
3 Minimum revenue estimates as $45,203 

 

Note that the lowest revenue bracket in the SUSB data has a minimum revenue of zero. However, no 

affected firms are expected to have zero revenue. Therefore, this analysis estimates a minimum revenue to 

use as the revenue floor for the first revenue bracket. The minimum revenue is estimated as the cost of 

employing one part-time worker (0.5 FTE). The loaded wage rate for a maintenance and repair worker in 

service industries is approximately $43.46 per hour (see Table 3-2), which equates to an annual salary of 

$45,203 for an employee working 20 hours a week for 52 weeks a year. 

Using the revenue brackets and firm counts from Table 6-6, the full annual revenue distribution is 

estimated by assuming that revenues are uniformly distributed within the revenue brackets. Estimated 

revenue distributions at the 1st, 5th, 25th, 50th, and 75th percentile for all affected entities in each industry 

are presented in Table 6-7. 
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Table 6-7: Estimated Revenue Distributions for Small Businesses in Aftermarket Automotive Brakes 

Industry (2020$) 

NAICS 1st Percentile 5th Percentile 25th Percentile 50th Percentile 75th Percentile 

4411 $53,557  $86,977  $407,304  $1,045,170  $2,717,621  

8111 $49,760  $67,991  $204,581  $415,017  $793,565  

4413 $51,962  $79,000  $316,583  $732,323  $1,763,687  

4471 $70,315  $189,021  $850,357  $1,936,397  $3,808,957  

 

To estimate cost-revenue ratios Table 6-8 presents a summary of the small business impacts for 

aftermarket automotive brake firms under the proposed rule. 84 percent of small firms are expected to 

have cost impacts of less than 1% of annual revenues, 10 percent are expected to have impacts between 1 

and 3%, and 5 percent are expected to have impacts of more than 3% of annual revenues. Note that this 

approach results in fractional estimates for the number of affected firms. These results should be 

interpreted as an expected value, rather than a prediction of the actual number of firms in each impact 

category. 

Table 6-8: Summary of Small Business Impacts for Aftermarket Automotive Brakes Industry 

NAICS NAICS Description 

Number 
of Firms 

Replacing 
Asbestos 
Brakes1 

Percent 
Firms 

that are 
Small 

Number 
of 

Affected 
Small 
Firms 

Number and Percent of Firms, by 
Cost-Impact Ratio 

<1% 1-3% >3% 

4411 Automobile Dealers 0.3 98% 0.3 0.14 (49%) 0.08 (27%) 0.07 (24%) 

8111 
Automotive Repair and 

Maintenance 
2 99% 2 0.91 (39%) 0.93 (40%) 0.49 (21%) 

4413 

Automotive Parts, 

Accessories, and Tire 

Stores 

0.2 96% 0.2 0.10 (43%) 0.08 (33%) 0.06 (24%) 

4471 Gasoline Stations 9 97% 9 8 (99%) 0.09 (1%) 0.0 (0%) 

Total 11.7 - 11.4 9.61 (84%) 1.17 (10%) 0.61 (5%) 

Note: numbers may not sum due to rounding. Fractional results should be interpreted as an expected value, rather than a prediction of the actual number of 
firms in each impact category. 

 

Note that gasoline stations comprise the largest share of the small businesses in the aftermarket 

automotive brake industry that are estimated to be affected by the proposed rule. If gasoline stations 

that engage in automotive repair have higher margins on automotive repair than on gasoline sales, 

then a regulatory cost that decreases automotive repair margins could have a different impact on 

business outcomes than one that decreases margins from gasoline sales. 

 

Also, while gasoline stations comprise most of the small businesses in the aftermarket automotive 

brake industry estimated to be affected by the proposed rule, they only represent about a quarter of 

total firms conducting brake replacements. If the proportions of affected firms in the different 

automotive sectors more closely reflects the distribution of total firms, there may be fewer gasoline 

stations affected and more firms in the other automotive repair sectors that are affected, and the 

magnitude of the impacts would differ from the estimates shown in Table 6-8. 
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 Summary of Impacts on Small Entities 

Table 6-9 presents a summary of the small business impacts of the proposed rule. As previously 

discussed, cost-revenue impact ratios are only estimated for the aftermarket automotive brakes use 

category. No small entities are affected in the chlor-alkali use category, and the number of affected 

entities and the costs of the proposed rule could not be quantified for the oilfield brake blocks, other 

gaskets, and other vehicle friction products use categories.  

Table 6-9: Summary of Small Business Impacts 

Use Category 

Affected Firms 
Number and Percent of Small 
Firms by Cost-Impact Ratio 

All Firms 
% 

Small 
Small 
Firms 

<1% 1-3% >3% 

Chlor-alkali 3 0% 0 - - - 

Sheet gasket (for chemical 

production) manufacturers 
2 100% 2 Not estimated 

Sheet gasket end users (chemical 

production) 
4 0% 0 - - - 

Oilfield brake blocks - importers 1 100% 1  Not estimated  

Oilfield brake blocks – end user Not estimated 

Aftermarket automotive brakes 11.7 98% 11.4 9.61 (84%) 1.17 (10%) 0.61 (5%) 

Other gaskets Not estimated  

Other vehicle friction products Not estimated  

Note: Numbers may not sum due to rounding. Fractional results should be interpreted as an expected value, rather than a prediction of the actual 

number of firms in each impact category. 
Information was not available to quantify costs for sheet gasket manufacturers or oilfield brake block importers so cost-impact ratios could not be 

calculated for these conditions of use. Information was not available to determine whether there are any small firms (or any firms) involved with 

other gaskets or other vehicle friction products, nor to quantify potential costs, so cost-impact ratios could not be calculated for these conditions of 
use. 

 

The available information about the magnitude of the small entity impacts for each use category are 

summarized below:  

(1) Chlor-alkali plants: None of the affected firms are small businesses. 

(2) Sheet gasket (for chemical production) manufacturing: There is one small business known to 

manufacture gaskets containing asbestos. The one gasket manufacturer known to be affected sells a 

diverse line of products (including many types of gaskets) serving several different industries, and it 

operates several sites that do not manufacture gaskets containing asbestos. This suggests that 

asbestos-containing gaskets are not a primary source of revenue for the firm. This analysis assumes 

there is a second gasket manufacturer (identity unknown), with similar characteristics to the known 

manufacturer, that provides gaskets containing asbestos for an additional customer or customers. If 

the customers using gaskets containing asbestos are able to convert entirely to asbestos-free gaskets, 

the affected gasket manufactures could likely provide the substitute products. To the extent that 

asbestos-free gaskets do not last as long as those containing asbestos, the proposed rule could increase 

revenues for the affected gasket manufacturers. 

(3) Sheet gasket end users (chemical production): None of the firms known to be affected are small 

businesses. 
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(4) Oilfield brake blocks importer: There is one small business known to import and distribute oilfield 

brake blocks containing asbestos. If the customers with older drilling rigs currently using brake 

blocks containing asbestos continue to use those rigs, the importer could likely provide the asbestos-

free brake blocks used as substitutes. To the extent that asbestos-free brake blocks do not last as long 

as those containing asbestos, the proposed rule could increase revenues for the firm. 

(5) Oilfield brake blocks – end user: Industry sources have indicated that the use of asbestos-containing 

brake blocks has declined over time because the type of drilling rigs that use them have been replaced 

by equipment that does not require the use of brake blocks containing asbestos, or that do not use 

brake blocks at all. Since there is only one known importer and it is small, there are likely few 

companies still using asbestos-containing brake blocks. 

(6) Aftermarket auto brakes: Brakes containing asbestos are estimated to have a very small share of the 

total market, and the cost impact of the rule is modest (estimated to range between $778 and $11,523 

per establishment based on an incremental cost of $4 per brake and annual recordkeeping costs of 

approximately $178). It is expected that the affected firms would pass the higher cost of non-asbestos 

brakes on to their customers.  

(7) Other gaskets: Although the use of other gaskets containing asbestos is reasonably foreseen, EPA 

cannot identify any firms that would be affected by the rule, since the single firm that previously 

indicated that it used this product subsequently stated that it does not do so. Therefore, no impacts on 

small firms are predicted as a result of the rule. 

(8) Other vehicle friction products: Although the use of other vehicle friction products containing 

asbestos is reasonably foreseen, EPA cannot identify any firms that would be affected by the rule, 

since the single firm that previously indicated to EPA that it used products in this application 

subsequently stated that it does not do so. Therefore, no impacts on small firms are predicted as a 

result of the rule. To the extent there are ongoing uses, it is likely that the effects of the rule would be 

similar to those for aftermarket auto brakes (a few firms facing a small cost-increase for asbestos-free 

products that can probably be passed on to consumers). 

 Employment Effects 

This section discusses the anticipated employment impacts of this rule. To the extent possible, it describes 

the characteristics and labor market conditions of potentially affected workers, occupations, industries, 

and geographic areas. Employment impacts of environmental regulations include a mix of potential 

declines and gains in different sectors of the economy over time. Impacts on employment can vary 

according to labor market conditions and may differ across occupations, industries, and regions. Isolating 

employment impacts of regulation is difficult as they are a challenge to disentangle from employment 

impacts caused by a wide variety of ongoing concurrent economic changes. This analysis qualitatively 

considers the employment impacts of the rule, including on regulated sectors, sectors producing 

substitutes, and related sectors, upstream and downstream.  

In the long run, environmental regulation is expected to cause a shift of employment among employers 

rather than affect the general employment level (Arrow et al. 1996). Even if they are mitigated by long-

run market adjustments to full employment, many regulatory actions have transitional effects in the short 

run (OMB 2015). These movements of workers in and out of jobs in response to environmental regulation 

are potentially important distributional impacts of interest to policy makers. Of particular concern are 

transitional job losses experienced by workers operating in declining industries, exhibiting low migration 

rates, or living in communities or regions where unemployment rates are high.  
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Compliance with environmental regulation can result in increased demand for the inputs or factors 

(including labor) used in the production of environmental protection. However, the regulated sector 

generally relies on revenues generated by their other market outputs to cover the costs of supplying 

increased environmental quality. This can lead to reduced demand for labor and other factors of 

production used to produce the market output. Employment impacts, both positive and negative, in 

sectors upstream and downstream from the regulated sector, or in sectors producing substitute or 

complimentary products, may also occur.  

While EPA assumes that chlor-alkali plants currently using asbestos diaphragms will convert to non-

asbestos technologies, some facilities may choose not to do so before the effective prohibition date in the 

proposed rule. As a result, the rule may result in increased likelihood of plant closures and job losses, at 

least temporarily, at some chlor-alkali plants as well as at facilities that use chlorine, caustic soda, or their 

derivatives as intermediates. For similar reasons, there may be negative employment effects at chemical 

plants using asbestos gaskets. However, there may also be increased temporary employment associated 

with new construction as firms convert their facilities to replace asbestos diaphragms and asbestos gaskets 

with substitute technologies. There may also be increases in employment at facilities that currently use 

asbestos-free technologies. EPA anticipates negligible employment impacts at facilities in the other use 

categories due to the small quantity of asbestos-containing products used in those industries. 

 Paperwork Burden Analysis 

This section presents a summary of the burden and associated costs for the respondents associated with 

the recordkeeping and reporting requirements of the final action. The detailed paperwork burden analysis 

is presented in the information collection request (ICR) supporting statement for this rulemaking. It 

provides the average annual burden and cost estimates for the next three years of the program.  

The paperwork burden and associated costs include the activity types listed below. Note that not all 

entities would incur burden or costs from these activities because they may already be meeting the 

requirements under as part of their usual business practices. 

• Recordkeeping: Under the proposed rule primary option, the recordkeeping requirement 

mandates companies that manufacture (import), process, distribute in commerce and use 

chrysotile asbestos to retain certain information at the company headquarters for five years from 

the date of shipment. These information collection activities are necessary to provide EPA with 

information upon inspection. In the Economic Analysis, it is assumed recordkeeping associated 

with maintaining ordinary business records is assumed to be practiced in the baseline, while end 

users of sheet gaskets and aftermarket automotive brakes will incur recordkeeping costs 

associated with disposal activities. Between both industries, EPA estimates that 16 respondents 

will incur an average annual cost of $1,166 over the first three years of the rule from an average 

annual time burden of 29 hours. 

The following two tables present the summary of the average annual burden hours and costs over the first 

three years, as well as the three-year total burden hours and costs associated with the primary option. See 

Chapter 3 for a more detailed description of how the time burden and wage rates were estimated. The 

burden and cost estimates provided reflect the figures provided in the accompanying Information 

Collection Request (ICR) for the rule. 
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Table 6-10: Summary of Three Year Average Incremental Burden Hours and Costs for Primary 
Option 

Activity 
Number of 

Respondents 
Average 3-

Year Burden 
Average 3-Year 

Cost ($2021) 
Total 3-Year 

Burden 
Total 3-Year 
Cost ($2021) 

Record-

keeping 
16 29 $1,166 3,498 $3,498 

 

 Unfunded Mandates Reform Act (UMRA) 

Title II of the Unfunded Mandates Reform Act of 1995, Pub. L. 104-4, establishes requirements for 

Federal agencies to assess the effects of their regulatory actions on State, local, and Tribal governments, 

and the private sector. Under section 202 of the UMRA, EPA generally must prepare a written statement, 

including a cost-benefit analysis, for proposed and final rules with “Federal mandates” that might result in 

expenditures by State, local, and Tribal governments, in the aggregate, or by the private sector, of $100 

million or more (when adjusted annually for inflation) in any one year. The rule is not expected to affect 

state, local, or Tribal governments because the rule affects entities that use asbestos and government 

entities are not engaged in such activities. However, the cost of the rule to the private sector exceeds the 

inflation-adjusted UMRA threshold of $100 million during the period before the prohibition occurs.  

 Environmental Justice Impacts 

Executive Order 12898 (59 FR 7629, February 16, 1994) establishes federal executive policy on 

environmental justice. It directs federal agencies, to the greatest extent practicable and permitted by law, 

to make achieving environmental justice part of their mission by identifying and addressing, as 

appropriate, disproportionately high and adverse human health or environmental effects of their programs, 

policies, and activities on minority populations and low-income populations in the United States. EPA 

defines environmental justice as the fair treatment and meaningful involvement of all people regardless of 

race, color, national origin, or income with respect to the development, implementation, and enforcement 

of environmental laws, regulations, and policies. 29  

Executive Order 14008 (86 FR 7619, February 1, 2021) also calls on federal agencies to make achieving 

environmental justice part of their missions “by developing programs, policies, and activities to address 

the disproportionately high and adverse human health, environmental, climate-related and other 

cumulative impacts on disadvantaged communities, as well as the accompanying economic challenges of 

such impacts.” It also declares a policy “to secure environmental justice and spur economic opportunity 

for disadvantaged communities that have been historically marginalized and overburdened by pollution 

and under-investment in housing, transportation, water and wastewater infrastructure and health care.” 

 
29 Fair treatment means that “no group of people should bear a disproportionate burden of environmental harms and risks, 

including those resulting from the negative environmental consequences of industrial, governmental and commercial operations 

or programs and policies.” Meaningful involvement occurs when “1) potentially affected populations have an appropriate 

opportunity to participate in decisions about a proposed activity [e.g., rulemaking] that will affect their environment and/or 

health; 2) the public’s contribution can influence [the EPA’s rulemaking] decision; 3) the concerns of all participants involved 

will be considered in the decision-making process; and 4) [the EPA will] seek out and facilitate the involvement of those 

potentially affected” A potential EJ concern is defined as “the actual or potential lack of fair treatment or meaningful 

involvement of minority populations, low-income populations, tribes, and indigenous peoples in the development, 

implementation and enforcement of environmental laws, regulations and policies.” See “Guidance on Considering 

Environmental Justice During the Development of an Action.” Environmental Protection Agency, 

www.epa.gov/environmentaljustice/guidanceconsidering-environmental-justice-duringdevelopment-action. See also 

https://www.epa.gov/environmentaljustice. 
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Under Executive Order 13563, federal agencies may consider equity, human dignity, fairness, and 

distributional considerations, where appropriate and permitted by law. 

To meet the goals of the executive orders listed above, EPA conducted an environmental justice analysis 

for communities potentially affected by the proposed rule. EPA’s Environmental Justice Technical 

Guidance (2016) states that “[t]he analysis of potential EJ concerns for regulatory actions should address 

three questions:  

1. Are there potential EJ concerns associated with environmental stressors affected by the regulatory 

action for population groups of concern in the baseline?  

2. Are there potential EJ concerns associated with environmental stressors affected by the regulatory 

action for population groups of concern for the regulatory option(s) under consideration?  

3. For the regulatory option(s) under consideration, are potential EJ concerns created or mitigated 

compared to the baseline?”  

It is not always possible to quantitatively assess all three questions presented above. In this EJ analysis, 

EPA is only able to analyze baseline conditions.   

This regulatory action proposes a prohibition of chrysotile asbestos in six categories of categories 

conditions of use (COUs) found to pose unreasonable risks to workers, occupational non-users, 

consumers, or bystanders. These conditions of use include processing and industrial use in diaphragms in 

the chlor-alkali industry; processing and industrial use in sheet gaskets in chemical production; industrial 

use and disposal in oil field brake blocks; commercial use, consumer use, and disposal in aftermarket 

automotive brakes and linings; commercial use and disposal of other vehicle friction products; and 

commercial use, consumer use, and disposal of other asbestos-containing gaskets.  

The prohibition of chrysotile asbestos would be expected to reduce and ultimately eliminate all asbestos 

exposures from these conditions of use. However, the firms that will be subject to regulation, particularly 

for the chlor-alkali and sheet gasket use categories, are often located in areas with a high concentration of 

industrial activities that pose a variety of environmental hazards to surrounding populations. Due to data 

limitations, EPA is not able to model risks posed by facilities to nearby communities in the baseline. 

Rather, proximity to a facility is used as a proxy for risk. Because these facilities are often located in areas 

with a high concentration of industrial activities that pose a variety of environmental hazards to 

surrounding populations, it is not possible to separate potential environmental justice concerns currently 

posed by the use categories being regulated from other risks in the community that are unrelated to 

chrysotile asbestos. 

Moreover, if firms and individuals respond to the regulation by adopting substitute technologies or 

practices that cause environmental harm, it is possible that environmental justice concerns could result 

from these indirect effects. For example, as discussed in Chapter 2 there are three types of chlor-alkali 

production technologies commonly used in the United States, which vary in their use of perfluorinated 

compounds: asbestos-containing diaphragms, non-asbestos-containing diaphragms, and non-asbestos-

containing membranes. Non-asbestos diaphragms have a higher concentration of polytetrafluoroethylene 

(PTFE) than asbestos-containing diaphragms, and non-asbestos membranes are made of PTFE, 

perfluorinated carboxylic acids and perfluorosulfonic acids. Therefore, the transition away from asbestos-

containing diaphragms could result in greater usage and release of these perfluorinated chemicals. Both 

asbestos-containing and non-asbestos-containing diaphragms for chlor-alkali production are typically 

manufactured on-site using perfluorinated fibers produced elsewhere. Membranes are produced off-site, 

but installation at the chlor-alkali plant could involve trimming or other customization.  
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EPA lacks information to estimate whether increased usage is likely to cause increased release of 

perfluorinated chemicals at chlor-alkali facilities that currently rely on asbestos-containing diaphragms, 

chlor-alkali facilities that do not currently use asbestos-containing diaphragms that may expand their 

production as a result of the regulation, upstream facilities that produce membranes, or upstream facilities 

that produce perfluorinated fibers used in non-asbestos diaphragms. Some perfluorinated chemicals have 

been shown to cause adverse health effects in adults and children, but research on the effects of the 

perfluorinated compounds in use is still ongoing (EPA 2019b; 2021c; n.d.-b). EPA’s lack of data on 

potential usage, releases, and risks from substitute technologies limits the ability to fully quantify the 

benefits, costs, and distributional impacts of this regulation. Increased reporting of perfluorinated 

chemicals to the Toxics Release Inventory could help to reduce data gaps on usage and release in the 

future. 

 Analysis of Potential EJ Concerns: Overview 

EPA’s “Technical Guidance for Assessing Environmental Justice in Regulatory Analysis” 30 provides 

recommendations that encourage analysts to conduct the highest quality analysis feasible, recognizing 

that data limitations, time and resource constraints, and analytic challenges will vary by media and 

circumstance (EPA 2016c). This analysis presents information about the facilities, workforce, and 

communities potentially affected by the regulatory options under current conditions, before the proposed 

rule goes into effect. It draws on publicly available data provided by EPA, U.S. Census, and CDC, 

including the Toxics Release Inventory (TRI), EPA Enforcement and Compliance History Online 

(ECHO), National Air Toxics Assessment (NATA), the American Community Survey, and the 

Behavioral Risk Factor Surveillance System. It also reviews data on the incidence of lung cancer, 

mesothelioma, laryngeal cancer, and ovarian cancer by race and ethnicity. 

The intent of this analysis is to characterize the baseline conditions faced by communities and workers to 

identify whether there are existing disproportionate impacts on minority and low-income populations 

associated with the six use categories subject to regulation. For two of the use categories—processing and 

industrial use in diaphragms in the chlor-alkali industry, and processing and industrial use in sheet gaskets 

in chemical production—the relatively small number of facilities affected by the proposed rule has 

enabled EPA to provide a granular assessment of the characteristics of these facilities and the 

communities where they are located. For the other use categories, EPA presents information on 

sociodemographic characteristics of the national labor force in the affected industries.  

The benefits chapter does not discuss the sociodemographic characteristics of the affected workers and 

non-workers. While EPA lacks information on the characteristics of the workers in the specific regulated 

facilities, this analysis provides sociodemographic information on workers in the affected industries and 

locations as a proxy for the likely characteristics of affected workers. It also provides information on the 

sociodemographic characteristics of nearby communities and non-workers. 

This analysis characterizes baseline conditions, so it does not provide information about the relative 

merits of the alternative regulatory options. This baseline characterization suggests that workers in 

affected industries and regions, as well as residents of nearby communities, are more likely to be people 

of color than the general population in affected states. To briefly summarize the findings of the analysis, 

the data suggest that there are existing EJ concerns in communities surrounding certain facilities subject 

to this regulation. In particular, communities near six chlor-alkali facilities in Louisiana and Texas where 

asbestos-containing diaphragms are used and one other chemical manufacturing facility in Louisiana 

where asbestos-containing sheets gaskets are used have a high concentration of people of color and 

disproportionately high cancer risks from toxic releases. Three of these facilities also have elevated non-

 
30 EPA. Technical Guidance for Assessing Environmental Justice in Regulatory Analysis. 2016. Available at: 

https://www.epa.gov/environmentaljustice/technical-guidance-assessing-environmental-justice-regulatory-analysis  
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cancer respiratory risks. While chemical industry workers in these communities have higher incomes and 

are less likely to be people of color than the general population in these communities, they are more likely 

to be people of color than chemical industry workers or workers in the general population nationally. In 

addition, the six chlor-alkali facilities in these locations have all had at least one formal enforcement 

action under a major environmental statute during the past five years. EJ concerns near all these facilities 

arise from the intersection between disadvantaged populations and industrial activities in these 

communities. They are not necessarily attributable to the COUs addressed in this rule. 

Outside of Louisiana and Texas, most communities where asbestos-containing sheet gaskets are produced 

or used do not show elevated cancer or respiratory risks from toxic releases, though some of these 

communities do have high minority populations, low incomes, and/or high poverty rates. The exception is 

the community surrounding a gasket manufacturing facility in Kentucky, which experiences very high 

respiratory risks from toxic releases and where income levels within 1 mile of the facility are somewhat 

lower than the state rural average and lower than the national rural average.  

The analysis did not suggest any disproportionate risks in the national workforce in industries affected by 

the oilfield brake blocks, automotive brakes and linings, or other sheet gaskets use categories. However, 

the lack of location-specific data on these use categories could mask geographic heterogeneity in 

workforce sociodemographic characteristics, so this analysis is not conclusive.  

Data limitations prevent EPA from conducting a more comprehensive EJ analysis that would identify the 

incremental impacts of the regulatory options and assess the extent to which they mitigate or exacerbate 

any disproportionate impacts in communities with environmental justice concerns. Uncertainties include 

the sociodemographic characteristics of the specific individuals affected by the use categories and the 

substitute technologies and practices that would be adopted at regulated entities in response to the rule. 

While the regulatory options should reduce and ultimately eliminate risks from exposure to chrysotile 

asbestos, EPA is not able to quantify the distribution of the change in risk across affected workers, 

communities, or demographic groups. EPA is also unable to quantify the changes in risks to workers, 

communities, and demographic groups from non-asbestos-using technologies or practices that firms may 

adopt in response to the regulation to determine whether any such changes could pose environmental 

justice concerns. 

 Baseline Cancer Risks by Race and Ethnicity 

The Risk Evaluation for Asbestos Part I: Chrysotile Asbestos discussed the causal association between 

asbestos and lung cancer, mesothelioma, laryngeal cancer, and ovarian cancer (EPA 2020c). This 

environmental justice analysis presents data on incidence of these cancers by race and ethnicity. The raw 

incidence data are not sufficient to infer the extent to which variation across race and ethnicity is 

attributable to differences in exposure or susceptibility. Instead, these data are included to provide context 

about disparities in baseline risks for these diseases.  

Lung cancer is the leading cause of cancer-related deaths in the U.S. (Schabath et al. 2016). Roughly 90 

percent of lung cancer cases are attributable to smoking, but as noted by community stakeholder groups, 

cumulative exposure to both smoking and asbestos exacerbates these risks (Klebe et al. 2019). Several 

epidemiological studies have discussed disparities in lung cancer risk by race and ethnicity (Schabath et 

al. 2016; Siegel et al. 2014; Williams et al. 2012). Table 6-11 shows raw lung cancer incidence 

(unadjusted by smoking or other risk factors) for 2013-2017 by race and ethnicity. Racial and ethnic 

differences in smoking behavior do not align closely with disparities in lung cancer risks. In particular, 

Non-Hispanic White and African American persons have the highest incidence of lung cancer of any 

racial or ethnic group, but American Indian/Native American persons smoke at higher rates, a trend that 
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has persisted over time (CDC 2016; Schabath et al. 2016). 31 Schabath et al. (2016) discussed the potential 

for differences in genetic susceptibility to lung cancer by racial and ethnic background. To EPA’s 

knowledge, no studies have assessed racial disparities in occupationally related or asbestos-related lung 

cancer risks. 

Table 6-11: Lung and Bronchus Cancer Incidence (unadjusted by smoking or other risk 
factors) by Race and Ethnicity in the United States, 2013-2017 

Non-Hispanic 
White 

Black 
Asian and 

Pacific Islander 

American Indian 
and Alaska 

Native 
Hispanic 

62.6 60.9 34.3 52.7 29.7 

Source: American Cancer Society n.d.-b. Average annual rate per 100,000, age adjusted to the 2000 US standard population. 

 

Mesothelioma is caused by asbestos exposure and is unrelated to smoking. Table 6-12 presents 

mesothelioma incidence for 2013-2017 by race and ethnicity. White persons had the highest 

mesothelioma rate of any racial group, and Hispanic persons of any race had the next highest rate (Henley 

et al. 2013; NCI 2020). EPA is unaware of any studies examining heterogeneity in the causes of 

mesothelioma across racial or ethnic groups. EPA is also unaware of studies examining mesothelioma 

risk by race or ethnicity for the specific COUs addressed in this regulation. Several COUs involving 

exposure to asbestos from legacy uses are not addressed in this regulation but are being considered by 

EPA in part 2 of the asbestos risk evaluation.  

 

Table 6-12: Mesothelioma Incidence Rate by Race and Ethnicity in the United States, 
2013-2017 

Non-Hispanic 
White 

Black 
Asian and 

Pacific Islander 

American Indian 
and Alaska 

Native 
Hispanic 

1.0 0.5 0.4 0.6 0.8 

Source: National Cancer Institute 2020. Average annual rate per 100,000, age adjusted to the 2000 US standard population. Non-White race 

categories are not mutually exclusive of Hispanic origin. 

 

Table 6-13 and Table 6-14 present laryngeal and ovarian cancer incidence for 2013-2017 (not accounting 

for amount of smoking or alcohol consumption). Smoking and alcohol consumption are the primary risk 

factors for laryngeal cancer (Sauer et al. 2019). Incidence of laryngeal cancer is highest among non-

Hispanic Black persons, followed by White and Hispanic persons. Ovarian cancer incidence is highest 

among White women, followed by American Indian and Alaska Native, Hispanic, and Asian women. It is 

lowest among Non-Hispanic Black women. The causes of these differences in incidence rates by race and 

ethnicity are not well understood (Peres et al. 2017). Some studies have found that survival rates for 

ovarian cancer are lowest among Black women, possibly due to differential access to treatment (Peres and 

Schildkraut 2020). 

 
31 CDC (2016) reported smoking rates by race and ethnic group for 2002-2005 and 2010-2013 as follows. In 2002-2005, smoking 

prevalence was 27.7% for White persons, 27.6% for Black persons, 37.1% for American Indians/Alaska Native persons, 31.4% 

among Native Hawaiians and Other Pacific Islanders, 14.5% among Asian Americans, 23.9% among Hispanic persons. By 

2010-2013, smoking prevalence was 24.9% for White persons, 24.9% for Black persons, 38.9% for American Indians/Alaska 

Natives, 22.8% for Native Hawaiian and Other Pacific Islanders, 10.9% for Asian Americans, and 19.9% for Hispanic persons. 

These smoking rates are not directly comparable to the lung cancer incidence rates in Table 6-11because of differences in 

timeframe and how the race/ethnicity categories are defined. Past rather than current smoking rates may be more relevant for 

current lung cancer incidence.  
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Table 6-13: Laryngeal Cancer Incidence by Race and Ethnicity in the United States, 
2013-2017 

Non-Hispanic 
White 

Black 
Asian and 

Pacific Islander 

American Indian 
and Alaska 

Native 
Hispanic 

3.4 4.3 1 2.9 3.3 

Source: American Cancer Society n.d.-a. Average annual rate per 100,000, age adjusted to the 2000 US standard population 

 

Table 6-14: Ovarian Cancer Incidence by Race and Ethnicity in the United States, 2013-
2017 

Non-Hispanic 
White 

Black 
Asian and 

Pacific Islander 

American Indian 
and Alaska 

Native 
Hispanic 

11.4 9 9.1 10.3 10 

Source: American Cancer Society n.d.-c. Average annual rate per 100,000, age adjusted to the 2000 US standard population 

 

 Chlor-Alkali, Sheet Gasket Production, and Sheet Gasket User Facility-
Specific Analysis 

This section presents location-specific information on chlor-alkali, sheet gasket manufacturing, and 

chemical manufacturing facilities that EPA believes use chrysotile asbestos. This section does not cover 

the automotive, oil and gas, or other gasket use categories because EPA lacks information about specific 

locations or facilities in these sectors where asbestos-containing products are used. The tables below list 

the chlor-alkali, other chemical manufacturing, and sheet gasket manufacturing facilities that, to the best 

of the Agency’s knowledge, will be affected by this regulation. The vast majority of these plants are 

located in the South. Seven of the nine chlor-alkali facilities subject to the rule are in Louisiana and 

Texas, with the two remaining plants in Kansas and New York. The chemical manufacturing facilities 

that use asbestos-containing sheet gaskets are in Kentucky, Louisiana, Mississippi, Ohio, and Tennessee. 

The two manufacturing facilities identified by EPA that produce asbestos-containing sheet gaskets are in 

Mississippi and Kentucky. (EPA assumes elsewhere in this Economic Analysis that there is at least one 

additional gasket manufacturer using chrysotile asbestos in the U.S. but has not determined its location, 

so it is not considered in this EJ analysis.) 

 

Table 6-15: Chlor-Alkali Facilities Assumed to be Subject to this Rule 

Facility Name City State FRS ID  
Occidental Chemical – Wichita Plant Wichita KS 110017424312 

Occidental Chemical – Convent Plant Convent LA 110000597328 

Occidental Chemical – Taft Plant Hahnville LA 110000743296 

Occidental Chemical – Niagara Plant Niagara Falls NY 110000327361 

Occidental Chemical –La Porte Plant La Porte TX 110017769734 

Occidental Chemical – Ingleside Plant Ingleside TX 110000599807 

Pioneer Americas/Olin St. Gabriel LA 110056959703 

Blue Cube/Olin Freeport TX 110066943605 

Westlake – Plaquemine Plant Plaquemine LA 110000613747 
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Table 6-16: Chemical Manufacturing Facilities Assumed to be Subject to this Rule 

Facility Name City State FRS ID  
Chemours – Delilse Plant Pass Christian MS 110005985416 

Chemours – Johnsonville New Johnsonville TN 110010575635 

INEOS Pigments – Ashtabula Ashtabula OH 110000385066 

Denka Performance Elastomer LaPlace LA 110067396669 

Westlake Vinyls – Calvert City Calvert City KY 110027373072 

 

Table 6-17: Gasket Manufacturing Facilities Assumed to be Subject to this Rule 

Facility Name City State FRS ID  
Branham Corporation – Gulfport Gulfport MS -- 

Branham Corporation – Calvert City Calvert City TN -- 

 

 Previous Toxic Releases and Transfers at Chlor-Alkali and Chemical 
Manufacturing Facilities 

Most of the chlor-alkali and chemical manufacturing facilities subject to the regulation report information 

on toxic chemical releases and waste management activities to the Toxics Release Inventory (TRI). The 

two gasket manufacturers do not report to the TRI or any EPA other databases, so they are excluded from 

this discussion.  

Only the friable form of asbestos in concentrations at or above 0.1 percent is a TRI-reportable chemical. 

There is no reporting requirement for asbestos that is stabilized in products or aqueous solutions. EPA’s 

(2020c) Risk Evaluation for Asbestos part 1: Chrysotile Asbestos notes that in the conditions of use 

identified with unreasonable risk, the asbestos-containing products are typically considered nonfriable, 

but that it is possible for asbestos to become friable as the products deteriorate over time. TRI reporting of 

asbestos is not limited to diaphragms and gaskets made with chrysotile asbestos but also includes releases 

due to any legacy uses of asbestos at these facilities that are unaffected by this regulation, such as 

removing old insulation. 

Table 6-18 presents information on friable asbestos releases and transfers from 2016 to 2020 at the chlor-

alkali facilities affected by the regulation. The release data reported in Table 6-18 does not include 

releases due to one-time non-production events. Facilities are required to report if they manufacture or 

process more than 25,000 pounds or use more than 10,000 pounds of friable asbestos during a calendar 

year. In addition, friable asbestos is designated as a hazardous substance subject to an Emergency Release 

Notification with a reportable quantity of 1 pound or higher per 24-hour period (EPA 2020c). There were 

no reported releases or transfers of friable asbestos at the chemical manufacturing facilities using 

asbestos-containing sheet gaskets during this time period. 

Table 6-18 shows that four of the chlor-alkali facilities reported releases and/or transfers during 2016-

2020. All of the reported releases represent air stack releases. No friable asbestos was reported to be 

released to surface water, likely because asbestos in an aqueous solution is not considered friable. All of 

the transfers are for disposal.  
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Table 6-18: Reported Releases and Transfers of Friable Asbestos by Chlor-Alkali 
Facility in 2016-2020 (Pounds) 

Facility Name State 
Releases Transfers 

2020 2019 2018 2017 2016 2020 2019 2018 2017 2016 

Occidental Chemical 

– Wichita Plant 
KS -- -- -- -- -- -- -- -- -- -- 

Occidental Chemical 

– Convent Plant 
LA 0.04 0.11 0.15 0.15 0.73 278 422 614 799 18 

Occidental Chemical 

– Taft Plant 
LA -- -- -- -- -- -- -- -- -- -- 

Occidental Chemical 

– Niagara Plant 
NY -- -- -- -- -- -- -- -- -- -- 

Occidental Chemical 

–La Porte Plant 
TX -- -- -- -- -- 24 11 13 36 9,228 

Occidental Chemical 

– Ingleside Plant 
TX -- 1.00 1.00 1.00 1.00 8 11 11 -- -- 

Pioneer 

Americas/Olin 
LA -- -- -- -- -- -- -- -- -- -- 

Blue Cube/Olin TX -- -- -- -- -- -- -- -- -- -- 

Westlake – 

Plaquemine Plant 
LA 3.00 4.00 4.00 3.00 4.00 -- -- -- -- -- 

Source: Toxics Release Inventory (EPA n.d.-c); -- = not reported 

 

EPA also assessed whether any of these facilities released asbestos due to remedial actions, catastrophic 

events, or other one-time events not associated with production processes. As noted above, such releases 

could be associated with legacy uses of asbestos rather than chrysotile asbestos in diaphragms. None of 

the regulated facilities reported any non-production releases of asbestos between 2016 and 2020. Prior to 

this time period, one facility, Occidental Chemical – Taft Plant, reported a non-production release of 

asbestos of 39,113 pounds in 2014. No other non-production releases of asbestos by these facilities have 

been reported to EPA.  

While few of the chlor-alkali or titanium dioxide facilities report asbestos releases or transfers, and the 

reported quantities are relatively small, most of the facilities report releases or transfers of a variety of 

other toxic chemicals. The tables below present aggregate releases and transfers of all reported chemicals 

at these facilities in 2020. EPA lacks information on whether aggregate releases to various media are 

likely to be affected by this regulation but provides this information to characterize baseline cumulative 

environmental hazards posed by these facilities’ current production processes. 

Table 6-19 shows that all chlor-alkali facilities reported air releases. Six of the chlor-alkali facilities 

reported surface water discharges, two reported underground injections, and three reported releases to 

land. Off-site transfers occurred from seven of these facilities. Air releases were highest at the Blue 

Cube/Olin facility, followed by Westlake – Plaquemine Plant and Occidental Chemical – Ingleside Plant. 

Blue Cube/Olin also reported the largest volume of off-site transfers, and Westlake – Plaquemine Plant 

reported the largest surface water discharge. Occidental Chemical – Wichita Plant reported the largest 

underground injection.  
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Table 6-19: Reported Total Toxic Releases to Air, Water, Underground Injection, Land, and Off-
Site Disposal by Chlor-Alkali Facility in 2020 (Pounds) 

Facility Name State 
Air 

Releases 

Surface 
Water 

Discharges 

Underground 
Injections 

Releases 
to Land 

Off-site 
Transfers 

Occidental Chemical 

– Wichita Plant 
KS 34,015  300,505  6,348 

Occidental Chemical 

– Convent Plant 
LA 7,115 84  2 285,896 

Occidental Chemical 

– Taft Plant 
LA 73 46  352 18 

Occidental Chemical 

– Niagara Plant 
NY 870 1   131 

Occidental Chemical 

– La Porte Plant 
TX 42,110 307   2,663,647 

Occidental Chemical 

– Ingleside Plant 
TX 113,826 204   6,669 

Pioneer 

Americas/Olin 
LA 131     

Blue Cube/Olin TX 228,541  189  15,772,553 

Westlake – 

Plaquemine Plant 
LA 205,538 99,614  191 353,789 

Source: Toxics Release Inventory (EPA n.d.-c) 

 

Table 6-20 shows that all five of the chemical manufacturing facilities reported releases to air and water, 

and some reported underground injections, releases to land, and/or off-site transfers. Chemours – 

Johnsonville and INEOS reported the largest releases to air, water, and land. Chemours – Delisle reported 

a large underground injection volume. 

Table 6-20: Reported Total Toxic Releases to Air, Water, Underground Injection, Land, and Off-
Site Disposal by Chemical Manufacturing Facility in 2020 (Pounds) 

Facility Name State 
Air 

Releases 

Surface 
Water 

Discharges 

Underground 
Injections 

Releases 
to Land 

Off-site 
Transfers 

Chemours – Delilse 

Plant 
MS 560,848 1,431 11,421,446 752,790 12,365 

Chemours – 

Johnsonville 
TN 2,825,051 12,283  5,183,664 35 

INEOS Pigments – 

Ashtabula 
OH 3,433,750 46,101  2,337,795  

Denka Performance 

Elastomer 
LA 71,271 1,172 9,852  4,341 

Westlake Vinyls – 

Calvert City 
KY 494,240 479   210,993 

Source: Toxics Release Inventory (EPA n.d.-c) 

 

 Compliance and Enforcement at Chlor-Alkali and Chemical Manufacturing 
Facilities 

Another measure of potential EJ concerns in communities near these facilities, beyond those associated 

with the use categories for asbestos, is whether the facilities subject to this regulation have had one or 

more compliance issues with a major environmental statute aside from the Toxic Substances Control Act 
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(TSCA). The tables below summarize non-compliance with the major statutes for air (Clean Air Act - 

CAA), hazardous waste (Resource Recovery and Conservation Act - RCRA), water (Clean Water Act - 

CWA), and drinking water (Safe Drinking Water Act - SDWA) over the last 12 quarters as of September 

2021 at facilities assumed to be affected by this regulation. Eight of the nine chlor-alkali facilities were in 

non-compliance with at least one major environmental statute for at least one quarter. Non-compliance 

with the CWA was most common, while there were no instances of non-compliance with the SDWA 

during this period.  

Table 6-21: Quarters of Non-Compliance at Chlor-Alkali Facilities as of September 2021 
(of 12) 

Facility Name State 
Quarters of Non-Compliance 

RCRA CAA SDWA CWA 

Occidental Chemical – Wichita 

Plant 
KS 2 0 0 0 

Occidental Chemical – Convent 

Plant 
LA 0 0 0 0 

Occidental Chemical – Taft Plant LA 0 0 0 1 

Occidental Chemical – Niagara 

Plant 
NY 0 0 0 6 

Occidental Chemical – La Porte 

Plant 
TX 0 5 0 2 

Occidental Chemical – Ingleside 

Plant 
TX 2 0 0 6 

Pioneer Americas/Olin LA 0 0 0 3 

Blue Cube/Olin TX 4 4 0 0 

Westlake – Plaquemine Plant LA 12 7 0 6 

Source: EPA’s Enforcement and Compliance History Online (EPA n.d.-a). Note: While EPA places a high priority on 

ensuring the integrity of the national enforcement and compliance databases, some incorrect data may be present due to the 

large amount of information compiled across multiple streams of data from state, local, and tribal agencies. Known data 

quality problems are discussed at https://echo.epa.gov/resources/echo-data/known-data-problems. 

 

At the chemical manufacturing facilities, one facility, Chemours – Johnsonville, was out of compliance 

with all four major environmental statutes for multiple quarters. Denka and Westlake – Calvert City also 

had multiple quarters of non-compliance with at least one statute. 

Table 6-22: Quarters of Non-Compliance at Chemical Manufacturing Facilities as of 
September 2021 (of 12) 

Facility Name State 
Quarters of Non-Compliance 

RCRA CAA SDWA CWA 

Chemours – Delilse Plant MS 0 0 0 0 

Chemours – Johnsonville TN 3 2 12 6 

INEOS Pigments – Ashtabula OH 0 0 0 0 

Denka Performance Elastomer LA 0 0 0 3 

Westlake Vinyls – Calvert City KY 2 0 0 9 

Source: EPA’s Enforcement and Compliance History Online (EPA n.d.-a). Note: While EPA places a high priority on 

ensuring the integrity of the national enforcement and compliance databases, some incorrect data may be present due to the 

large amount of information compiled across multiple streams of data from state, local, and tribal agencies. Known data 

quality problems are discussed at https://echo.epa.gov/resources/echo-data/known-data-problems. 

 

The tables below show the number of informal and formal enforcement actions at each facility during the 

last five years (as of September 2021). All of the chlor-alkali facilities had at least one formal or informal 

https://echo.epa.gov/resources/echo-data/known-data-problems
https://echo.epa.gov/resources/echo-data/known-data-problems
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EPA enforcement action in the last five years. Six of the facilities have had multiple formal enforcement 

actions, with CAA enforcement actions being the most common and no SDWA enforcement actions 

occurring. One titanium dioxide facility, Chemours – Johnsonville, had a total of 29 informal enforcement 

actions under multiple statutes and one formal enforcement action under SDWA. The two other titanium 

dioxide facilities had no formal enforcement actions. 

Table 6-23: Number of Formal and Informal Enforcement Actions During October 
2016-September 2021 by Chlor-Alkali Facility (I = Informal; F = Formal) 

Facility Name 
RCRA CAA SDWA CWA 

I F I F I F I F 

Occidental Chemical – 

Wichita Plant 
2 0 0 0 0 0 0 0 

Occidental Chemical – 

Convent Plant 
0 0 0 2 0 0 0 0 

Occidental Chemical – 

Taft Plant 
0 0 1 3 0 0 0 0 

Occidental Chemical – 

Niagara Plant 
1 0 0 0 0 0 0 0 

Occidental Chemical – 

Battleground Plant 
0 0 0 1 0 0 0 0 

Occidental Chemical – 

Ingleside Plant 
1 0 0 0 0 0 0 0 

Pioneer Americas/Olin 1 0 0 1 0 0 1 0 

Blue Cube/Olin 2 0 5 2 0 0 0 0 

Westlake – Plaquemine 

Plant 
0 3 2 4 0 0 0 0 

Source: EPA’s Enforcement and Compliance History Online (EPA n.d.-a). Note: While EPA places a high priority on ensuring the 

integrity of the national enforcement and compliance databases, some incorrect data may be present due to the large amount of 
information compiled across multiple streams of data from state, local, and tribal agencies. Known data quality problems are 

discussed at https://echo.epa.gov/resources/echo-data/known-data-problems. 

 

One chemical manufacturing facility, Chemours – Johnsonville, had a total of 29 informal enforcement 

actions under multiple statutes and one formal enforcement action under SDWA. The two other titanium 

dioxide facilities had no formal enforcement actions. 

https://echo.epa.gov/resources/echo-data/known-data-problems
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Table 6-24: Number of Formal and Informal Enforcement Actions During October 
2016-September 2021 by Chemical Manufacturing Facility (I = Informal; F = 
Formal) 

Facility Name 
RCRA CAA SDWA CWA 

I F I F I F I F 

Chemours – Delilse 

Plant 
0 0 0 0 0 0 0 0 

Chemours – 

Johnsonville 
0 0 2 0 26 1 1 0 

INEOS Pigments – 

Ashtabula 
0 0 0 0 0 0 0 0 

Denka Performance 

Elastomers 
0 0 3 0 0 0 0 0 

Westlake Vinyls – 

Calvert City 
2 0 1 0 0 0 3 1 

Source: EPA’s Enforcement and Compliance History Online (EPA n.d.-a). Note: While EPA places a high priority on ensuring the 
integrity of the national enforcement and compliance databases, some incorrect data may be present due to the large amount of 

information compiled across multiple streams of data from state, local, and tribal agencies. Known data quality problems are 

discussed at https://echo.epa.gov/resources/echo-data/known-data-problems. 

 

 Characteristics of Communities with Affected Chlor-Alkali, Chemical 
Manufacturing, and Gasket Manufacturing Facilities 

In the Risk Evaluation for Asbestos Part 1: Chrysotile Asbestos, EPA did not assess whether processing 

and use of asbestos-containing diaphragms in chlor-alkali production or asbestos-containing sheet gaskets 

pose risks to the general population from air releases or other media pathways. If there are general 

population risks, then communities living near facilities where chrysotile asbestos is used would 

experience asbestos risk reductions from prohibition. These communities may also experience baseline 

environmental exposures from other production processes unrelated to asbestos at these facilities or at 

other industrial facilities located nearby. 

This analysis provides information on community characteristics and potential environmental hazards 

near chlor-alkali, chemical manufacturing, and sheet gasket manufacturing facilities where EPA believes 

asbestos is used. The analysis focuses on populations living within 1 mile and 3 miles of each facility. At 

the end of the community characteristics section, EPA also presents information on smoking rates in 

counties where the facilities are located. These data are relevant because cumulative risks from asbestos 

are magnified by smoking, but they are presented separately because the spatial resolution is much 

coarser than the other community characteristics presented in this section.  

Table 6-25 presents the density of other TRI facilities located within 1- and 3-mile distances of the nine 

chlor-alkali facilities. These facilities could contribute to aggregate environmental risks in these 

communities, assuming that individuals living in closer proximity are more likely to be exposed to toxic 

releases by these facilities. Occidental Chemical – La Porte Plant has the greatest density of nearby 

facilities—7 within 1 mile and 40 within 3 miles. The remaining facilities all have less than 4 neighboring 

facilities within 1 mile and most of these have less than 10 facilities within 3 miles. The exceptions are 

Pioneer Americas/Olin (12 facilities within 3 miles) and Blue Cube/Olin (13 facilities within 3 miles). 

https://echo.epa.gov/resources/echo-data/known-data-problems
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Table 6-25: Total Number of Other TRI Facilities within 1 and 3 Miles of Chlor-Alkali 
Facilities 

Facility Name 
Other TRI Facilities within 1 

Mile 
Other TRI Facilities within 3 

Miles 

Occidental Chemical – Wichita Plant 3 8 

Occidental Chemical – Convent Plant 1 3 

Occidental Chemical – Taft Plant 1 3 

Occidental Chemical – Niagara Plant 3 6 

Occidental Chemical – La Porte Plant 7 37 

Occidental Chemical – Ingleside Plant 1 1 

Pioneer Americas/Olin 2 13 

Blue Cube/Olin 0 0 

Westlake – Plaquemine Plant 0 3 

Source: Toxics Release Inventory (EPA n.d.-c) 

 

Table 6-26 presents average information on communities surrounding the nine chlor-alkali facilities likely 

to be affected by the regulation compared to both the overall national average and the national average for 

rural areas. The analysis uses socioeconomic and demographic data from the American Community 

Survey 5-year data release for 2019 (the most recent year available). The values in the last two columns 

reflect population-weighted averages across the Census block groups within 1 and 3 miles of each facility. 

The table presents rural in addition to overall national statistics for comparison because six of the nine 

facilities are located in rural communities. For the purposes of this analysis, EPA considers a facility to be 

in a rural community if 50 percent or more of the population estimated to live within 3 miles of the 

facility is not located in an urban block group.32  

National Air Toxic Assessment (NATA) data from 2014 (the most recent year available) for census tracts 

within 1- and 3-mile distances are used to approximate the cumulative baseline cancer and respiratory risk 

due to air toxics exposures for communities near a facility where asbestos is used. The total cancer risk is 

reported as the risk of cancer incidence per million people if exposed continuously to the concentration 

over an assumed lifetime. The total non-cancer respiratory risk is reported as a hazard quotient, which is 

the exposure to a substance divided by the level at which no adverse effects are expected. A hazard 

quotient of 1 or below indicates that adverse non-cancer effects are unlikely to occur over a lifetime of 

exposure. Both total risk measures incorporate the sum of the individual risk values for about 140 

chemicals evaluated in the NATA database from all sources in the National Emissions Inventory 

contributing to ambient air concentrations in a Census tract (EPA 2018). Thus, they are not specific to 

asbestos. These measures characterize the extent to which nearby residents face risks from exposure to a 

wide array of air toxics.33 Air releases from the facilities affected by this regulation and from the other 

nearby TRI facilities shown in Table 6-25 contribute to these risks. 

 
32 This analysis classifies a block group as urban if it is located within a census tract whose centroid lies within an area that is 

classified as urban by the 2010 Census. The Census designation of areas as urban or rural is described at 

https://www.census.gov/programs-surveys/geography/guidance/geo-areas/urban-rural/2010-urban-rural.html. 

33 The Technical Support Document for the 2014 National Air Toxics Assessment provides more information about risk 

estimates, inhalation reference concentrations, and risk characterization. https://www.epa.gov/sites/default/files/2018-

09/documents/2014_nata_technical_support_document.pdf accessed 11/15/21.  

https://www.epa.gov/sites/default/files/2018-09/documents/2014_nata_technical_support_document.pdf%20accessed%2011/15/21
https://www.epa.gov/sites/default/files/2018-09/documents/2014_nata_technical_support_document.pdf%20accessed%2011/15/21
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Table 6-26: Community Profile and NATA Risks: Chlor-Alkali Facilities 

Variable 
Overall 

(National 
Average) 

Rural 
Areas 

(National 
Average) 

Within 1 Mile of 
Chlor-Alkali 
Production 

Facility 

Within 3 Miles of 
Chlor-Alkali 
Production 

Facility 

% White 72 84 60 59 

% Black or African American 13 7.6 34 34 

% Other 15 8.2 5.1 6.8 

% Hispanic 18 10 20 18 

Median Household Income (2019$) 71,000 67,000 54,000 56,000 

% Below Poverty Line 13 12 18 17 

% Below Half the Poverty Line 5.8 5.1 11 8.5 

Total Cancer Risk (per million) 32 28 92 98 

Total Respiratory Risk (Hazard Quotient) 0.44 0.38 0.75 0.67 

Source: U.S. Census Bureau 2020b; EPA 2014b 

 

Table 6-26 indicates that communities within 1 mile and 3 miles of the chlor-alkali facilities have a much 

higher share of Black/African American persons and a lower share of White persons and people of a race 

other than Black or White than either the overall national average or the rural national average. The share 

of Hispanic persons living in these communities is similar to the overall national average but higher than 

the rural national average. Median household incomes are much lower and poverty rates are much higher 

in these communities compared to either the overall or rural national average. The cancer risks and non-

cancer respiratory hazard quotients from air toxics are also much higher than the overall or rural national 

averages, though the average respiratory hazard quotient is still below 1. Given the combination of high 

poverty, concentration of minority populations, and elevated cancer risks, these statistics suggest that 

serious environmental justice concerns exist in the communities surrounding the regulated facilities.  

The following tables provide community profile and NATA risk information for communities 

surrounding each facility individually, again focusing on populations located within 1 mile and 3 miles. 

For comparison, the tables provide the national and state averages either overall or for rural areas, 

depending on whether the facility is located in an urban or rural area. 

Table 6-27: Community Profile and NATA Risks: Occidental Chemical – Wichita Plant 
(Kansas) 

Variable 

Rural 
Areas 

(National 
Average) 

Rural 
Areas 
(State 

Average) 

Within 1 Mile of 
Chlor-Alkali 
Production 

Facility 

Within 3 Miles of 
Chlor-Alkali 
Production 

Facility 

% White 84 91 95 87 

% Black or African American 7.6 2.6 0 1.7 

% Other 8.2 6.6 4.9 12 

% Hispanic 10 8.9 1.5 4 

Median Household Income (2019$) 67,000 65,000 99,000 85,000 

% Below Poverty Line 12 9.9 3 6.5 

% Below Half the Poverty Line 5.1 4.2 2.5 3.3 

Total Cancer Risk (per million) 28 25 28 28 

Total Respiratory Risk (Hazard Quotient) 0.38 0.33 0.39 0.4 

Source: U.S. Census Bureau 2020b; EPA 2014b 

 



 

Economic Impact Analyses  ▌pg.  6-29 

Table 6-28: Community Profile and NATA Risks: Occidental Chemical – Convent Plant 
(Louisiana) 

Variable 

Rural 
Areas 

(National 
Average) 

Rural 
Areas 
(State 

Average) 

Within 1 Mile of 
Chlor-Alkali 
Production 

Facility 

Within 3 Miles of 
Chlor-Alkali 
Production 

Facility 

% White 84 70 27 20 

% Black or African American 7.6 25 73 78 

% Other 8.2 4.7 0.62 1.5 

% Hispanic 10 3.6 0.59 1.4 

Median Household Income (2019$) 67,000 53,000 30,000 35,000 

% Below Poverty Line 12 18 36 33 

% Below Half the Poverty Line 5.1 7.8 29 20 

Total Cancer Risk (per million) 28 49 71 69 

Total Respiratory Risk (Hazard Quotient) 0.38 0.59 0.62 0.62 

Source: U.S. Census Bureau 2020b; EPA 2014b 

 

Table 6-29: Community Profile and NATA Risks: Occidental Chemical – Taft Plant 
(Louisiana) 

Variable 

Rural 
Areas 

(National 
Average) 

Rural 
Areas 
(State 

Average) 

Within 1 Mile of 
Chlor-Alkali 
Production 

Facility 

Within 3 Miles of 
Chlor-Alkali 
Production 

Facility 

% White 84 70 37 45 

% Black or African American 7.6 25 63 54 

% Other 8.2 4.7 0.26 0.78 

% Hispanic 10 3.6 2.4 2.8 

Median Household Income (2019$) 67,000 53,000 36,000 51,000 

% Below Poverty Line 12 18 25 21 

% Below Half the Poverty Line 5.1 7.8 15 13 

Total Cancer Risk (per million) 28 49 280 300 

Total Respiratory Risk (Hazard Quotient) 0.38 0.59 0.73 0.76 

Source: U.S. Census Bureau 2020b; EPA 2014b 
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Table 6-30: Community Profile and NATA Risks: Occidental Chemical – Niagara Plant 
(New York) 

Variable 
National 
Average 

State 
Average 

Within 1 Mile of 
Chlor-Alkali 
Production 

Facility 

Within 3 Miles of 
Chlor-Alkali 
Production 

Facility 

% White 72 64 80 72 

% Black or African American 13 16 7.6 19 

% Other 15 21 12 9.4 

% Hispanic 18 19 2.2 5 

Median Household Income (2019$) 71,000 77,000 44,000 44,000 

% Below Poverty Line 13 14 22 25 

% Below Half the Poverty Line 5.8 6.2 7.5 12 

Total Cancer Risk (per million) 32 32 28 26 

Total Respiratory Risk (Hazard Quotient) 0.44 0.49 0.86 0.53 

Source: U.S. Census Bureau 2020b; EPA 2014b 

 

Table 6-31: Community Profile and NATA Risks: Occidental Chemical – La Porte Plant 
(Texas) 

Variable 
National 
Average 

State 
Average 

Within 1 Mile of 
Chlor-Alkali 
Production 

Facility 

Within 3 Miles of 
Chlor-Alkali 
Production 

Facility 

% White 72 74 92 88 

% Black or African American 13 12 1.8 1.1 

% Other 15 14 5.9 11 

% Hispanic 18 39 47 35 

Median Household Income (2019$) 71,000 69,000 61,000 96,000 

% Below Poverty Line 13 14 8.9 7.1 

% Below Half the Poverty Line 5.8 6.2 4.6 3 

Total Cancer Risk (per million) 32 35 70 120 

Total Respiratory Risk (Hazard Quotient) 0.44 0.43 0.42 0.56 

Source: U.S. Census Bureau 2020b; EPA 2014b 
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Table 6-32: Community Profile and NATA Risks: Occidental Chemical – Ingleside Plant 
(Texas) 

Variable 

Rural 
Areas  

(National 
Average) 

Rural 
Areas  
(State 

Average) 

Within 1 Mile of 
Chlor-Alkali 
Production 

Facility 

Within 3 Miles of 
Chlor-Alkali 
Production 

Facility 

% White 72 74 93 89 

% Black or African American 13 12 2.3 2.9 

% Other 15 14 4.5 8.3 

% Hispanic 18 39 50 50 

Median Household Income (2019$) 71,000 69,000 82,000 67,000 

% Below Poverty Line 13 14 5.7 9.4 

% Below Half the Poverty Line 5.8 6.2 1.7 3.8 

Total Cancer Risk (per million) 32 35 19 18 

Total Respiratory Risk (Hazard Quotient) 0.44 0.43 0.24 0.21 

Source: U.S. Census Bureau 2020b; EPA 2014b 

 

Table 6-33: Community Profile and NATA Risks: Pioneer Americas/Olin (Louisiana) 

Variable 

Rural 
Areas 

(National 
Average) 

Rural 
Areas 
(State 

Average) 

Within 1 Mile of 
Chlor-Alkali 
Production 

Facility 

Within 3 Miles of 
Chlor-Alkali 
Production 

Facility 

% White 84 70 24 30 

% Black or African American 7.6 25 76 68 

% Other 8.2 4.7 0.42 2.1 

% Hispanic 10 3.6 4.1 2.1 

Median Household Income (2019$) 67,000 53,000 32,000 41,000 

% Below Poverty Line 12 18 4.5 2 

% Below Half the Poverty Line 5.1 7.8 30 9.2 

Total Cancer Risk (per million) 28 49 170 170 

Total Respiratory Risk (Hazard Quotient) 0.38 0.59 0.93 0.95 

Source: U.S. Census Bureau 2020b; EPA 2014b 

 

Table 6-34: Community Profile and NATA Risks: Blue Cube/Olin (Texas) 

Variable 

Rural 
Areas 

(National 
Average) 

Rural 
Areas 
(State 

Average) 

Within 1 Mile of 
Chlor-Alkali 
Production 

Facility 

Within 3 Miles of 
Chlor-Alkali 
Production 

Facility 

% White 72 74 71 67 

% Black or African American 13 12 12 15 

% Other 15 14 17 18 

% Hispanic 18 39 71 61 

Median Household Income (2019$) 71,000 69,000 49,000 45,000 

% Below Poverty Line 13 14 20 25 

% Below Half the Poverty Line 5.8 6.2 9.8 9.9 

Total Cancer Risk (per million) 32 35 43 42 

Total Respiratory Risk (Hazard Quotient) 0.44 0.43 1.4 1 

Source: U.S. Census Bureau 2020b; EPA 2014b 
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Table 6-35: Community Profile and NATA Risks: Westlake – Plaquemine Plant 
(Louisiana) 

Variable 

Rural 
Areas 

(National 
Average) 

Rural 
Areas 
(State 

Average) 

Within 1 Mile of 
Chlor-Alkali 
Production 

Facility 

Within 3 Miles of 
Chlor-Alkali 
Production 

Facility 

% White 84 70 25 33 

% Black or African American 7.6 25 75 65 

% Other 8.2 4.7 0 2.6 

% Hispanic 10 3.6 2.6 1.3 

Median Household Income (2019$) 67,000 53,000 51,000 53,000 

% Below Poverty Line 12 18 5.8 11 

% Below Half the Poverty Line 5.1 7.8 2.1 2.7 

Total Cancer Risk (per million) 28 49 120 120 

Total Respiratory Risk (Hazard Quotient) 0.38 0.59 1.1 0.98 

Source: U.S. Census Bureau 2020b; EPA 2014b 

 

These statistics show that the communities surrounding the Louisiana chlor-alkali plants—Occidental 

Chemical – Convent Plant, Occidental Chemical – Taft Plant, Pioneer Americas/Olin, and Westlake – 

Plaquemine—face environmental justice concerns. These four communities all have majority Black or 

African American populations and cancer risks and respiratory hazard quotients above the rural state and 

rural national average comparison groups. The community near the Pioneer Americas/Olin Plant has a 

cancer risk more than three times the Louisiana rural average, and the community near the Occidental 

Chemical – Taft Plant has a cancer risk more than five times the Louisiana rural average. The Louisiana 

rural average itself is more than twice the national rural average. These statistics are consistent with 

concerns raised by stakeholders and observers about a “cancer alley” in Louisiana where majority African 

American populations are highly exposed to industrial emissions (Nagra et al. 2021; Singer 2011). In 

addition, the community near the Blue Cube/Olin in Texas has a higher share of Hispanic residents, 

cancer risks, and respiratory hazard quotients than the Texas overall average and rural average, posing 

environmental justice concerns. Similarly, the population near the Occidental Chemical – La Porte Plant 

has elevated cancer risks compared to the national or Texas average, particularly within 3 miles, and has a 

higher Hispanic population than the Texas average within 1 mile. The areas within 1 mile of the Blue 

Cube/Olin plant and the Westlake – Plaquemine plant both have respiratory hazard quotients above 1, 

indicating that adverse non-cancer effects may occur over a lifetime of exposure. 

Turning to the chemical manufacturing facilities that use asbestos, Table 6-36 shows the number of other 

TRI facilities located within 1 and 3 miles of each. The INEOS Pigments – Ashtabula facility in Ohio and 

the Westlake Vinyls facility in Calvert City, Kansas both have a high number of TRI facilities within 1 

mile and within 3 miles. Chemours – Johnsonville and Denka Performance Elastomers have fewer nearby 

TRI facilities, and the Chemours – Delilse has none. 
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Table 6-36: Total Number of Other TRI Facilities within 1 and 3 Miles of Chemical 
Manufacturing Facilities 

Facility Name 
Other TRI Facilities within 1 

Mile 
Other TRI Facilities within 3 

Miles 

INEOS Pigments – Ashtabula 4 16 

Chemours – Johnsonville 2 3 

Chemours – Delisle Plant 0 0 

Denka Performance Elastomers 2 3 

Westlake Vinyls – Calvert City 6 11 

Source: Toxics Release Inventory (EPA n.d.-c) 

 

Table 6-37 summarizes average socioeconomic and demographic characteristics and NATA risks across 

communities surrounding the chemical manufacturing facilities. Three out of the five facilities are located 

in primarily rural areas so this table again presents rural as well as national average comparison groups. 

These communities include a similar percentage of White residents and a somewhat higher proportion of 

Black or African American residents compared to the rural and overall national averages. The share of 

who are Hispanic or of a race other than Black or White is lower than the rural and overall national 

averages. Incomes are lower, and the percent of households below half of the poverty line is higher than 

the rural and overall national averages. Cancer risks and non-cancer respiratory risks are much higher 

than the overall and rural national averages.  

Table 6-37: Community Profile and NATA Risks: Chemical Manufacturing Facilities 

Variable 
Overall 

(National 
Average) 

Rural 
Areas 

(National 
Average) 

Within 1 Mile of 
Chemical 

Manufacturing 
Facility 

Within 3 Miles of 
Chemical 

Manufacturing 
Facility 

% White 72 84 72 79 

% Black or African American 13 7.6 25 17 

% Other 15 8.2 3 3.8 

% Hispanic 18 10 4.4 4.7 

Median Household Income (2019$) 71,000 67,000 49,000 51,000 

% Below Poverty Line 13 12 18 18 

% Below Half the Poverty Line 5.8 5.1 12 9.4 

Total Cancer Risk (per million) 32 28 220 120 

Total Respiratory Risk (Hazard Quotient) 0.44 0.38 1 0.94 

Source: U.S. Census Bureau 2020b; EPA 2014b 

 

Community profiles and NATA risks near the five chemical manufacturing facilities where asbestos-

containing sheet gaskets are used are shown in the following tables. The community near the Denka plant 

in LaPlace, Louisiana, has a majority African-American population and experiences cancer risks from air 

toxics at a rate that is 19 times the overall state average, suggesting severe disparities in exposure to 

environmental hazards. This community is also located in the “cancer alley” corridor of Louisiana (Nagra 

et al. 2021; Reinstein 2021; Singer 2011). Non-cancer respiratory risks are also somewhat elevated in this 

community compared to the national and state averages. The community near the Westlake plant in 

Calvert City, Kentucky, is demographically similar to the state rural average for Kentucky, but non-

cancer respiratory risks are noticeably elevated, exceeding the level where adverse effects are expected to 

occur over a lifetime of exposure. Income levels are lower and poverty rates within 3 miles are much 

higher than the national and state averages near the INEOS Pigments facility, though cancer and 

respiratory risks are lower than the national and state average comparison groups. The remaining two 
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communities near the chemical manufacturing facilities do not show elevated cancer or respiratory risks 

or socioeconomic disadvantage.  

Table 6-38: Community Profile and NATA Risks: INEOS Pigments – Ashtabula (Ohio) 

Variable 
National 
Average 

State 
Average 

Within 1 Mile of 
Chemical 

Manufacturing 
Facility 

Within 3 Miles of 
Chemical 

Manufacturing 
Facility 

% White 72 81 92 89 

% Black or African American 13 12 2.9 7.3 

% Other 15 6.3 4.8 4.2 

% Hispanic 18 3.8 5.9 6.8 

Median Household Income (2019$) 71,000 63,000 43,000 37,000 

% Below Poverty Line 13 14 15 27 

% Below Half the Poverty Line 5.8 6.1 6.2 12 

Total Cancer Risk (per million) 32 26 22 23 

Total Respiratory Risk (Hazard Quotient) 0.44 0.34 0.3 0.3 

Source: U.S. Census Bureau 2020b; EPA 2014b 

 

Table 6-39: Community Profile and NATA Risks: Chemours – Johnsonville (Tennessee) 

Variable 

Rural 
Areas 

(National 
Average) 

Rural 
Areas 
(State 

Average) 

Within 1 Mile of 
Chemical 

Manufacturing 
Facility 

Within 3 Miles of 
Chemical 

Manufacturing 
Facility 

% White 84 89 81 89 

% Black or African American 7.6 6.8 12 6.2 

% Other 8.2 4 7.8 4.9 

% Hispanic 10 3.5 8.6 6.1 

Median Household Income (2019$) 67,000 57,000 53,000 52,000 

% Below Poverty Line 12 14 6.3 14 

% Below Half the Poverty Line 5.1 5.6 1.7 3.6 

Total Cancer Risk (per million) 28 32 33 33 

Total Respiratory Risk (Hazard Quotient) 0.38 0.44 0.44 0.44 

Source: U.S. Census Bureau 2020b; EPA 2014b 
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Table 6-40: Community Profile and NATA Risks: Chemours – Delisle (Mississippi) 

Variable 

Rural 
Areas 

(National 
Average) 

Rural 
Areas 
(State 

Average) 

Within 1 Mile of 
Chemical 

Manufacturing 
Facility 

Within 3 Miles of 
Chemical 

Manufacturing 
Facility 

% White 84 65 68 83 

% Black or African American 7.6 32 32 14 

% Other 8.2 3.4 0.8 2.9 

% Hispanic 10 2.5 0 2.9 

Median Household Income (2019$) 67,000 48,000 65,000 62,000 

% Below Poverty Line 12 18 17 12 

% Below Half the Poverty Line 5.1 8 15 8.3 

Total Cancer Risk (per million) 28 39 34 34 

Total Respiratory Risk (Hazard Quotient) 0.38 0.56 0.47 0.47 

Source: U.S. Census Bureau 2020b; EPA 2014b 

 

Table 6-41: Community Profile and NATA Risks: Denka Performance Elastomer 
(Louisiana) 

Variable 
National 
Average 

State 
Average 

Within 1 Mile of 
Chemical 

Manufacturing 
Facility 

Within 3 Miles of 
Chemical 

Manufacturing 
Facility 

% White 72 62 22 38 

% Black or African American 13 32 77 56 

% Other 15 5.8 1.4 5.9 

% Hispanic 18 5.1 5.2 5.4 

Median Household Income (2019$) 71,000 54,000 38,000 53,000 

% Below Poverty Line 13 19 28 21 

% Below Half the Poverty Line 5.8 8.3 17 12 

Total Cancer Risk (per million) 32 51 990 480 

Total Respiratory Risk (Hazard Quotient) 0.44 0.61 0.78 0.67 

Source: U.S. Census Bureau 2020b; EPA 2014b 

 

Table 6-42: Community Profile and NATA Risks: Westlake Vinyls – Calvert City 
(Kentucky) 

Variable 
National 
Average 

State 
Average 

Within 1 Mile of 
Chemical 

Manufacturing 
Facility 

Within 3 Miles of 
Chemical 

Manufacturing 
Facility 

% White 84 94 100 99 

% Black or African American 7.6 3.2 0 0 

% Other 8.2 3.2 0.5 1.3 

% Hispanic 10 2.4 2.2 2.4 

Median Household Income (2019$) 67,000 51,000 46,000 52,000 

% Below Poverty Line 12 18 23 16 

% Below Half the Poverty Line 5.1 7.7 19 11 

Total Cancer Risk (per million) 28 30 36 35 

Total Respiratory Risk (Hazard Quotient) 0.38 0.42 3.1 2.8 

Source: U.S. Census Bureau 2020b; EPA 2014b 
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The number of nearby TRI facilities and community profile information for the two gasket manufacturing 

facilities are shown in the following tables. The community surrounding the Gulfport plant has no TRI 

facilities within 1 mile and two within 3 miles. This community has a high proportion of Black residents, 

very high poverty rates, and very low median household income, especially within 1 mile, though cancer 

and respiratory risks are similar to the national and state averages. The community surrounding the 

Calvert City facility has more nearby industrial activity, as indicated by six TRI facilities within 1 mile 

and eleven within 3 miles. This community has a predominantly White population, with no Black 

residents and a low proportion of Hispanic residents and residents of a race other than White or Black. 

Median household income within 1 mile is lower and poverty rates are higher than both the national and 

state rural averages. The respiratory hazard quotient within 1 and 3 miles is much higher than 1, the level 

at which no adverse effects are expected, and the cancer risk is also somewhat higher than the national 

and state rural averages. The lower incomes and high respiratory risks raise environmental justice 

concerns in this community even though people of color are underrepresented. 

Table 6-43: Total Number of Other TRI Facilities within 1 and 3 Miles of Gasket 
Manufacturing Facilities 

Facility Name 
Other TRI Facilities within 1 

Mile 
Other TRI Facilities within 3 

Miles 

Branham Corporation – Gulfport 0 2 

Branham Corporation – Calvert City 6 11 

Source: Toxics Release Inventory (EPA n.d.-c) 

 

Table 6-44: Community Profile and NATA Risks: Gasket Manufacturing Facilities 

Variable 
Overall 

(National 
Average) 

Rural 
Areas 

(National 
Average) 

Within 1 Mile of 
Gasket 

Manufacturing 
Facility 

Within 3 Miles of 
Gasket 

Manufacturing 
Facility 

% White 72 84 65 74 

% Black or African American 13 7.6 33 23 

% Other 15 8.2 2.2 3.4 

% Hispanic 18 10 4.1 4.3 

Median Household Income (2019$) 71,000 67,000 32,000 45,000 

% Below Poverty Line 13 12 39 24 

% Below Half the Poverty Line 5.8 5.1 25 14 

Total Cancer Risk (per million) 32 28 35 35 

Total Respiratory Risk (Hazard Quotient) 0.44 0.38 1.9 1.7 

Source: U.S. Census Bureau 2020b; EPA 2014b 
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Table 6-45: Community Profile and NATA Risks: Branham – Gulfport (Mississippi) 

Variable 
National 
Average 

State 
Average 

Within 1 Mile of 
Gasket 

Manufacturing 
Facility 

Within 3 Miles of 
Gasket 

Manufacturing 
Facility 

% White 72 58 31 49 

% Black or African American 13 38 66 46 

% Other 15 3.9 3.8 5 

% Hispanic 18 3.1 5.9 5.7 

Median Household Income (2019$) 71,000 48,000 18,000 38,000 

% Below Poverty Line 13 20 54 33 

% Below Half the Poverty Line 5.8 8.8 30 18 

Total Cancer Risk (per million) 32 39 35 33 

Total Respiratory Risk (Hazard Quotient) 0.44 0.56 0.55 0.49 

Source: U.S. Census Bureau 2020b; EPA 2014b 

 

Table 6-46: Community Profile and NATA Risks: Branham – Calvert City (Kentucky) 

Variable 

Rural 
Areas 

(National 
Average) 

Rural 
Areas 
(State 

Average) 

Within 1 Mile of 
Gasket 

Manufacturing 
Facility 

Within 3 Miles of 
Gasket 

Manufacturing 
Facility 

% White 84 94 99 98 

% Black or African American 7.6 3.2 0 0 

% Other 8.2 3.2 0.54 1.7 

% Hispanic 10 2.4 2.3 2.8 

Median Household Income (2019$) 67,000 51,000 45,000 53,000 

% Below Poverty Line 12 18 24 16 

% Below Half the Poverty Line 5.1 7.7 20 9.6 

Total Cancer Risk (per million) 28 30 36 36 

Total Respiratory Risk (Hazard Quotient) 0.38 0.42 3.2 3 

Source: U.S. Census Bureau 2020b; EPA 2014b 

 

The following tables present smoking prevalence during 1996-2012 for counties where asbestos-using 

chlor-alkali, chemical manufacturing, or sheet gasket manufacturing facilities are located, respectively. 

County smoking rates were obtained from an analysis of data from CDC’s Behavioral Risk Factor 

Surveillance System (Dwyer-Lindgren et al. 2014). For comparison, the tables provide the average 

smoking prevalence over the same time period for the state where the facility was located. The average 

national smoking prevalence during 1996-2012 was 25%.  
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Table 6-47: Smoking Prevalence During 1996-2012 in Counties with Asbestos-Using 
Chlor-Alkali Facilities 

Facility County State 
State Smoking 
Prevalence (%) 

County Smoking 
Prevalence (%) 

Occidental Chemical – Wichita Plant Sedgwick County KS 23 25 

Occidental Chemical – Convent Plant St. James Parish LA 26 26 

Occidental Chemical – Taft Plant St. Charles Parish LA 26 25 

Occidental Chemical – Niagara Plant Niagara County NY 22 28 

Occidental Chemical – La Porte Plant Harris County TX 22 21 

Occidental Chemical – Ingleside Plant San Patricio County TX 22 23 

Pioneer Americas/Olin Iberville Parish LA 26 29 

Blue Cube/Olin Brazoria County TX 22 23 

Westlake – Plaquemine Plant Iberville Parish LA 26 29 

 

Table 6-48: Smoking Prevalence During 1996-2012 in Counties with Asbestos-Using 
Chemical Manufacturing Facilities 

Facility County State 
State Smoking 
Prevalence (%) 

County Smoking 
Prevalence (%) 

Chemours – Delisle Plant Harrison County MS 27 30 

Chemours – Johnsonville Humphreys County TN 27 30 

INEOS Pigments – Ashtabula Ashtabula County OH 27 31 

Denka Performance Elastomers St. John the Baptist LA 26 29 

Westlake Vinyls – Calvert City Marshall County KY 30 30 

 

Table 6-49: Smoking Prevalence During 1996-2012 in Counties with Asbestos-Using 
Sheet Gasket Facilities 

Facility County State 
State Smoking 
Prevalence (%) 

County Smoking 
Prevalence (%) 

Branham Corporation – Gulfport Harrison County MS 27 30 

Branham Corporation – Calvert City Marshall County KY 30 30 

 

In most cases, county smoking rates are not substantially higher in these counties than nationally or 

compared to the relevant state average. The exceptions are Niagara County, New York (where the 

Occidental Chemical – Niagara chlor-alkali plant is located), and Ashtabula County, Ohio (where the 

INOES Pigments chemical manufacturing facility is located). Marshall County, Kentucky, where both the 

Westlake – Calvert City chemicals plant and the Branham Corporation sheet gasket manufacturer are 

located, has a much higher smoking prevalence than the national average, though it is in line with average 

smoking rates in the state of Kentucky. 

 Baseline Demographic Characteristics of Workers in Affected Industries 
and Locations 

This section presents data on the characteristics of workers in industries affected by this regulation, 

including chemical manufacturing, miscellaneous manufacturing, oil and gas extraction and support 

services, automotive repair and related industries, and other motor vehicle dealers. EPA does not have 

data on the characteristics of the employees at the specific facilities that have been identified as likely to 

affected by the regulation. However, for the chlor-alkali, chemical manufacturing, and sheet gasket 

manufacturing facilities, the relevant workforce information is presented for the geographic areas in 
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which the affected facilities are located. In order to identify the potential for disparities across racial, 

ethnic, and income groups, EPA provides comparisons with workers in these industries nationally, the 

general population of workers in the locations where the facilities are located, and the general population 

nationally. 

This analysis uses 5-year American Community Survey (ACS) data from 2015-2019 retrieved from 

IPUMS (Manson et al. 2021). The data include approximately 16 million individual ACS responses. The 

geographic resolution of the data is the Public Use Microdata Area (PUMA) districts defined by the 

United States Census Bureau. PUMAs are the smallest geographic unit for which detailed individual 

Census data, including employment and industry information, are available. PUMA districts include 

roughly 100,000-200,000 people with an average of about 140,000 people. The average spatial area of a 

PUMA is 1,692 square miles. Thus, the spatial resolution of this analysis is much coarser than the 

community profile information reported above reflecting populations within 1 and 3 miles of each 

facility. PUMAs are useful as a broad representation of the labor market from which workers may be 

drawn, but EPA lacks information on how close workers tend to live to their workplaces across these 

different industries and locations. While Census provides a “person weight” that indicates how many 

persons in the U.S. population a sampled individual represents in terms of sex, race, ethnicity, and other 

characteristics, this analysis present unweighted summary statistics because of the focus on specific 

industries that are not accounted for by the person weights.  

Table 6-50 lists the industries and corresponding NAICS codes affected by this regulation for each use 

category. This analysis uses the most detailed NAICS codes of interest that are available in the PUMS 

dataset; often, only 3- or 4-digit NAICS codes are available identifying an individual’s industry of 

employment. Because the risk evaluation for chrysotile asbestos found unreasonable risks to both workers 

and occupational non-users, this analysis includes all observations with non-missing wage income in each 

NAICS code and does not exclude observations based on occupational category. 

Table 6-50: Use Categories, Industries, and NAICS Codes Used in the Workforce 
Analysis 

Use Category Industry NAICS Code 

Diaphragms in chlor-alkali industry 
Industrial and miscellaneous 

chemicals 
325M 

Sheet gasket manufacturing and use in 

chemical production 

Industrial and miscellaneous 

chemicals; Miscellaneous 

manufacturing 

325M; 3399ZM 

Brake blocks in oil industry 

Oil and gas extraction; support 

services for mining and for oil and 

gas extraction 

211 and 213 

Aftermarket automotive brakes and 

linings; other vehicle friction products 

Automotive repair and maintenance; 

Auto dealers; Automotive parts; 

accessories and tire stores; Gasoline 

stations 

4413; 447 

Other gaskets Other motor vehicle dealers 4412 

 

The following tables list the chlor-alkali, chemical manufacturing, and sheet gasket manufacturing 

facilities assumed to be affected by the regulation with the corresponding PUMA ID and name. The nine 

chlor-alkali facilities are located across seven PUMAs in four states, consistent with the geographic 

concentration of the chlor-alkali industry, particularly in Louisiana and Texas. The five asbestos-using 

chemical manufacturing facilities are spread across five PUMAs in Kentucky, Louisiana, Mississippi, 
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Tennessee, and Ohio. The two gasket manufacturing facilities are in Mississippi and Kentucky in two of 

the same PUMAs where the chemical manufacturing facilities are located. 

Table 6-51: PUMAs with Chlor-Alkali Facilities Assumed to be Subject to this Rule 

Facility City State PUMA ID PUMA Name 

Occidental Chemical – Wichita Plant Wichita KS 01303 
Sedgwick County (Central) – Wichita 

City (Central) 

Occidental Chemical – Convent Plant Convent LA 01900 

South Central Planning & 

Development Commission 1 – River 

Parishes 

Occidental Chemical – Taft Plant Hahnville LA 01900 

South Central Planning & 

Development Commission 1 – River 

Parishes 

Occidental Chemical – Niagara Plant Niagara Falls NY 01101 

Niagara County (Southwest) – 

Greater Niagara Falls & North 

Tonawanda Area 

Occidental Chemical – La Porte Plant La Porte TX 04621 

Houston (Southwest), Pasadena 

(Southeast), La Porte (South) & 

Seabrook (East) Cities 

Occidental Chemical – Ingleside Plant Ingleside TX 06500 Coastal Bend COG (Northeast) 

Pioneer Americas/Olin St. Gabriel LA 01400 

Capital Region Planning Commission 

1 – Baton Rouge Metropolitan Area 

(West) 

Blue Cube/Olin Freeport TX 04803 

Houston-Galveston Area Council – 

Brazoria County (Southwest) – Lake 

Jackson City 

Westlake – Plaquemine Plant Plaquemine LA 01400 

Capital Region Planning Commission 

1 – Baton Rouge Metropolitan Area 

(West) 

 

Table 6-52: PUMAs with Chemical Manufacturing Facilities Assumed to be Subject to 
this Rule 

Facility City State PUMA ID PUMA Name 

Chemours – Delisle Plant Pass Christian MS 02000 
South Region – Harrison County – 

Gulfport & Biloxi Cities 

Chemours – Johnsonville 
New 

Johnsonville 
TN 00200 

Land Between the Lakes – Weakley, 

Henry, Carroll, Humphreys, Benton 

& Houston Counties 

INEOS Pigments – Ashtabula Ashtabula OH 01300 Ashtabula County 

Denka Performance Elastomer LaPlace LA 01900 

South Central Planning & 

Development Commission 1 – River 

Parishes 

Westlake Vinyls – Calvert City Calvert City KY 00100 Purchase Area Development District 
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Table 6-53: PUMAs with Sheet Gasket Facilities Assumed to be Subject to this Rule 

Facility City State PUMA ID PUMA Name 

Branham Corporation – Gulfport Gulfport MS 02000 
South Region – Harrison County – 

Gulfport & Biloxi Cities 

Branham Corporation – Calvert City 
Marshall 

County 
KY 00100 Purchase Area Development District 

 

Table 6-54 shows the characteristics of chemical industry workers and workers in the general population 

in locations with chlor-alkali facilities and nationally. The table presents simple averages across all 

surveyed individuals in the affected PUMAs; it does not put extra weight on surveyed individuals in the 

two PUMAs that contain multiple facilities. The table indicates that nationally, workers who are Black, 

Hispanic, or a race other than Black or White are somewhat underrepresented in the chemicals industry 

compared to their representation in the overall workforce. Chemical workers in communities with chlor-

alkali facilities are more likely to be Hispanic, less likely to be a race other than White or Black, and have 

higher incomes on average than chemical workers nationally. (This table reports personal income, 

consistent with the focus on workers, instead of household income, as reported in the community profiles 

above.) The general population in communities with chlor-alkali facilities has a higher share of Black or 

African American workers and lower average income than either the general population nationally or than 

chemical workers in these communities. The relatively high concentration of Black/African American 

workers, lower average income, and higher concentration of poverty among the general population of 

workers in these communities is consistent with the more localized community profile information 

reported above in Table 6-54. 

Table 6-54: Characteristics of Chemical Industry Workers and General Population in 
Areas with Chlor-Alkali Facilities and Nationally 

Variable 

Chemical 
Workers in 

Communities 
with Chlor-Alkali 

Facilities 

Chemical 
Workers 

Nationally 

General Working 
Population in 

Communities with 
Chlor-Alkali Facilities 

General 
Working 

Population 
Nationally 

% White (race) 87% 84% 79% 78% 

% Black or African American 

(race) 
9% 8% 15% 10% 

% Other (race) 4% 8% 6% 12% 

% Hispanic (ethnic origin) 11% 8% 17% 13% 

Average Personal Income (2019$) 97,560 83,140 38,247 43,561 

% Below Poverty Line* 2% 3% 12% 11% 

% Below Half the Poverty Line* 1% 1% 5% 5% 

Number of Surveyed Individuals 864 24,798 31,176 13,088,454 

Source : Manson et al. 2021; U.S. Census Bureau 2020b 

* Poverty information is missing for roughly 5% of the dataset. 

 

Table 6-55 breaks down the data for chemical industry workers for each PUMA with a chlor-alkali 

facility. Unlike in Table 6-54 (above), duplicate information is provided when multiple facilities are 

located in the same PUMA. These results indicate that average incomes among chemical workers in 

chlor-alkali PUMAs are quite high and poverty rates are low in most of these locations, consistent with 

average trends across all chlor-alkali communities and nationally among chemical industry workers. The 

exception is the Sedgwick County (Central)—Wichita City (Central) PUMA in Kansas, where the 

Occidental – Wichita plant is located. Chemical workers in this PUMA have a much lower average 
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income than other chemical workers, though EPA notes that this PUMA has a very small number of 

surveyed chemical industry workers—only five—which makes it difficult to draw any conclusions. Race 

and ethnicity are heterogeneous across the individual PUMAs, with the percent of Black/African 

American workers being two to three times the national average in the PUMAs where the Occidental 

Chemical - Wichita Plant, Occidental Chemical - Convent Plant, Occidental Chemical - Taft Plant, 

Pioneer Americas/ Olin, and Westlake- Plaquemine Plant are located and below average in the remaining 

PUMAs. The percent of Hispanic chemical industry workers is well above average in the two PUMAs 

containing the Occidental Chemical - Wichita Plant and Occidental Chemical - Ingleside Plant. As noted 

previously, it is not possible to determine the extent to which workers in these demographic groups will 

benefit from the regulation because EPA lacks data on the composition of employees at the specific plants 

affected by the regulation. 

Table 6-55: Characteristics of Chemical Industry Workers in Areas with Individual Chlor-
Alkali Facilities  

Variable 1 2 3 4 5 6 7 8 9 

% White (race) 80% 74% 74% 90% 88% 94% 83% 91% 83% 

% Black or African 

American (race) 
20% 25% 25% 5% 1% 0% 16% 6% 16% 

% Other (race) 0% 1% 1% 5% 11% 6% 1% 3% 1% 

% Hispanic (ethnic origin) 20% 1% 1% 2% 13% 29% 0% 15% 0% 

Average Personal Income 

(2019$) 
43,337 88,489 88,489 82,295 124,950 84,009 81,708 98,895 81,708 

% Below Poverty Line* 0% 3% 3% 2% 1% 0% 2% 3% 2% 

% Below Half the Poverty 

Line* 
0% 2% 2% 2% 1% 0% 2% 0% 2% 

Number of Surveyed 

Individuals 
5 135 135 42 160 51 127 344 127 

Source : Manson et al. 2021; U.S. Census Bureau 2020b 

* Poverty information is missing for roughly 5% of the dataset. 
Facilities are numbered as follows: (1) Occidental Chemical – Wichita Plant; (2) Occidental Chemical – Convent Plant; (3) Occidental Chemical – 

Taft Plant; (4) Occidental Chemical – Niagara Plant; (5) Occidental Chemical –La Porte Plant; (6) Occidental Chemical – Ingleside Plant; (7) 

Pioneer Americans/Olin; (8) Blue Cube/Olin; (9) Westlake – Plaquemine Plant 

 

Table 6-56 presents information for workers in communities with chemical manufacturing facilities 

assumed to be affected by the regulation, as well as comparisons with chemical workers nationally and 

the general working population. Similar to the chlor-alkali communities discussed above, chemical 

workers in these communities have noticeable higher incomes and lower poverty rates than the general 

working population nationally and in these communities. Incomes are similar between these workers and 

chemical workers nationally, though more of the surveyed chemical workers in these communities were 

Black and fewer were Hispanic or another race besides Black or White. 
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Table 6-56: Characteristics of Chemical Industry Workers and General Population in 
Areas with Chemical Manufacturing Facilities and Nationally 

Variable 

Chemical 
Workers in 

Communities 
with Chemical 
Manufacturing 

Facilities 

Chemical 
Workers 

Nationally 

General Working 
Population in 

Communities with 
Chemical 

Manufacturing 
Facilities 

General 
Working 

Population 
Nationally 

% White (race) 86% 84% 84% 78% 

% Black or African American 

(race) 
13% 8% 12% 10% 

% Other (race) 1% 8% 3% 12% 

% Hispanic (ethnic origin) 1% 8% 3% 13% 

Average Personal Income (2019$) 83,092 83,140 32,647 43,561 

% Below Poverty Line* 1% 3% 14% 11% 

% Below Half the Poverty Line* 1% 1% 6% 5% 

Number of Surveyed Individuals 381 24,798 31,870 13,088,454 

Source : Manson et al. 2021; U.S. Census Bureau 2020b. 
* Poverty information is missing for roughly 5% of the dataset. 

 

Breaking out the information by individual PUMAs with chemical manufacturing facilities, data on 

chemical workers show high average incomes and low poverty rates. The PUMAS where the Chemours 

— Delisle plant in Mississippi and the Denka plant in Louisiana are located have a high proportion of 

Black/African American chemical industry workers, and the Chemours – Delisle plant also has a higher 

than average percent of workers of races other than Black or White. 

Table 6-57: Characteristics of Chemical Industry Workers in Areas with Individual 
Chemical Manufacturing Facilities  

Variable 
Chemours – 
Delisle Plant 

Chemours – 
Johnsonville 

INOES 
Pigments — 
Ashtabula 

Denka – 
LaPlace 

Westlake 
– Calvert 

City 

% White (race) 65% 93% 97% 74% 97% 

% Black or African 

American (race) 
26% 7% 3% 25% 2% 

% Other (race) 9% 0% 0% 1% 1% 

% Hispanic (ethnic origin) 0% 0% 0% 1% 1% 

Average Personal Income 

(2019$) 
82,853 80,937 72,130 88,489 83,942 

% Below Poverty Line* 0% 2% 0% 3% 0% 

% Below Half the Poverty 

Line* 
0% 0% 0% 2% 0% 

Number of Surveyed 

Individuals 
23 60 62 135 101 

Source : Manson et al. 2021; U.S. Census Bureau 2020b 

* Poverty information is missing for roughly 5% of the dataset. 

 

Table 6-58 presents workforce information relevant to the two manufacturing facilities EPA is aware of 

that make asbestos-containing sheet gaskets. Surveyed workers in miscellaneous manufacturing in these 

two communities are largely White and non-Hispanic and have an average income that is similar to the 

general working population nationally but somewhat lower than workers in miscellaneous manufacturing 

nationally. Consistent with the community profile information discussed above, income is lower and 
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poverty rates are higher among the general working population in these communities than in the general 

working population nationally. 

Table 6-58: Characteristics of Miscellaneous Manufacturing Workers and General Population in 
Areas with Gasket Manufacturing Facilities and Nationally 

Variable 

Misc. 
Manufacturing 

Workers in 
Communities 
with Gasket 

Facilities 

Misc. 
Manufacturing 

Workers 
Nationally 

General Working 
Population in 
Communities 
with Gasket 

Facilities 

General 
Working 

Population 
Nationally 

% White (race) 93% 79% 83% 78% 

% Black or African American 

(race) 
4% 7% 12% 10% 

% Other (race) 4% 13% 5% 12% 

% Hispanic (ethnic origin) 7% 15% 3% 13% 

Average Personal Income (2019$) 44,930 49,640 33,192 43,561 

% Below Poverty Line* 7% 8% 15% 11% 

% Below Half the Poverty Line* 4% 4% 6% 5% 

Number of Surveyed Individuals 27 31,273 15,166 13,088,454 

Source : Manson et al. 2021; U.S. Census Bureau 2020b 

* Poverty information is missing for roughly 5% of the dataset. 

 

Table 6-59 shows workforce statistics corresponding to the two individual PUMAs with a gasket 

manufacturing facility. The South Region—Harrison County—Gulfport & Biloxi Cities PUMA in 

Mississippi where the Gulfport facility is located includes only three surveyed workers in miscellaneous 

manufacturing, making it difficult to draw any conclusions from these data. Miscellaneous manufacturing 

workers in the Purchase Area Development District PUMA in Kentucky where the Calvert City plant is 

located are largely White and have similar incomes to the national average.  

Table 6-59: Characteristics of Miscellaneous Manufacturing Workers in Areas with 
Individual Gasket Manufacturing Facilities 

Variable Branham – Gulfport Branham – Calvert City 

% White (race) 67% 96% 

% Black or African American (race) 33% 0% 

% Other (race) 0% 4% 

% Hispanic (ethnic origin) 33% 4% 

Average Personal Income (2019$) 38,742 45,703 

% Below Poverty Line* 33% 4% 

% Below Half the Poverty Line* 0% 4% 

Number of Surveyed Individuals 3 24 

Source : Manson et al. 2021; U.S. Census Bureau 2020b 

* Poverty information is missing for roughly 5% of the dataset. 

 

Table 6-60 presents data on workers in the oil and gas extraction and support services industries. While 

EPA’s understanding is that asbestos-containing brake blocks are not widely used, EPA has no 

information on the location of the specific oil rigs where they are in use. Therefore, this analysis presents 

information on the characteristics of oil and gas extraction workers nationally. For comparison, EPA 

presents information on the general population of workers both nationally and in oil and gas intensive 

communities, which this analysis defines as the top 20th percent of PUMAs in terms of percent of workers 
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who are employed in the oil and gas extraction and support services industries. Oil and gas intensive 

PUMAs are somewhat geographically dispersed, appearing across 30 states. However, they are most 

heavily concentrated in the Western and Southern states. All PUMAs in Alaska, Louisiana, Montana, 

Oklahoma, North Dakota, and Wyoming are oil and gas intensive. In addition, Texas has a high 

concentration of oil and gas intensive PUMAs and has the largest number of oil and gas workers of all 

states.  

The data show that oil and gas extraction and support services workers have much higher average 

incomes and lower poverty rates than the general working population, and the industry has a lower share 

of Black/African American workers and a somewhat higher share of White and Hispanic workers. The 

general population of workers in oil and gas intensive communities is similar to the general population of 

workers nationally in terms of income and poverty levels and has a somewhat higher share of Hispanic 

workers. 

Table 6-60: Characteristics of Oil & Gas Extraction Workers and General Working 
Population Nationally 

Variable 
Oil & Gas Extraction and Support 
Services for Mining and Oil & Gas 

Workers 

General Working 
Population in Oil 
& Gas Intensive 

Communities 

General 
Working 

Population 
Nationally 

% White (race) 87% 82% 78% 

% Black or African American 

(race) 
4% 8% 10% 

% Other (race) 9% 10% 12% 

% Hispanic (ethnic origin) 16% 17% 13% 

Average Personal Income (2019$) 90,557 39,737 43,561 

% Below Poverty Line* 5% 12% 11% 

% Below Half the Poverty Line* 2% 5% 5% 

Number of Surveyed Individuals 34,340 2,576,651 13,088,454 

Source : Manson et al. 2021; U.S. Census Bureau 2020b 

* Poverty information is missing for roughly 5% of the dataset. 

 

Table 6-61 shows workforce data for the automotive repair and maintenance, auto dealers, automotive 

parts, accessories and tire stores, and gasoline station sectors nationally compared to the general 

population of workers nationally. EPA’s information suggests that asbestos-containing automotive breaks 

and linings and other automotive products are used in a very small to negligible percentage of cars. To the 

extent that these products are still used, EPA has no information on whether there is geographic 

heterogeneity in their use. The results shows that there is a higher percentage of Hispanic and White 

workers and a lower percentage of Black/African American workers in the automotive repair and related 

sectors compared to the general population of workers. Average incomes are slightly lower, though the 

percentages of workers below the poverty line and below half of the poverty line are also slightly lower 

than the general working population. 
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Table 6-61: Characteristics of Automotive Repair and Maintenance Workers and 
General Working Population Nationally 

Variable 

Automotive Repair and 
Maintenance; Auto Dealers; 

Automotive Parts; Accessories 
and Tires Stores; Gasoline Station 

Workers 

General Working Population 
Nationally 

% White (race) 83% 78% 

% Black or African American 

(race) 
6% 10% 

% Other (race) 11% 12% 

% Hispanic (ethnic origin) 15% 13% 

Average Personal Income (2019$) 42,259 43,561 

% Below Poverty Line* 10% 11% 

% Below Half the Poverty Line* 4% 5% 

Number of Surveyed Individuals 204,040 13,088,454 

Source : Manson et al. 2021; U.S. Census Bureau 2020b 
* Poverty information is missing for roughly 5% of the dataset. 

 

Regarding consumer use of asbestos-containing automotive products, EPA lacks representative data on 

the characteristics of hobbyists and do-it-yourself (DIY) mechanics who could be exposed to asbestos 

under current conditions. According to a 2001 report from the Automotive Aftermarket Industry 

Association, a typical DIY mechanic had a college education and earned $57,700 (which equates to 

roughly $83,000 in 2019 dollars). The report did not include information on race or ethnic breakdown of 

DIYers. 

Table 6-62 presents information on workers in the other motor vehicle dealers sector. In the risk 

evaluation for chrysotile asbestos, EPA identified a model of utility vehicle manufactured in the United 

States that uses asbestos-containing gaskets. This was the only specific use identified under the “other 

gaskets” use category. EPA assumed that these gaskets are most likely to be replaced at utility vehicle 

dealerships, which fall under the other motor vehicle dealers sector. EPA lacks information on the 

characteristics of individuals that may be exposed to chrysotile asbestos through consumer use of other 

asbestos-containing gaskets.  

Table 6-62 shows that workers in the other motor vehicle dealers industry have a higher average income 

and lower poverty rates than the general working population, are more likely to be White, and are less 

likely to be Hispanic, Black/African American, or a race other than White or Black. It is worth cautioning 

that this industry includes many retail sales and workers whom EPA does not anticipate will be affected 

by the regulation; EPA expects that effects will be concentrated among automotive repair workers, who 

comprise a smaller share of the workforce in this industry than they do in the automotive repair and 

maintenance industry NAICS code.  
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Table 6-62: Characteristics of Other Motor Vehicle Dealers Workers and General Working 
Population Nationally 

Variable 
Other Motor Vehicle Dealer 

Workers 
General Working Population 

Nationally 

% White (race) 94% 78% 

% Black or African American 

(race) 
2% 10% 

% Other (race) 5% 12% 

% Hispanic (ethnic origin) 7% 13% 

Average Personal Income (2019$) 48,964 43,561 

% Below Poverty Line* 6% 11% 

% Below Half the Poverty Line* 3% 5% 

Number of Surveyed Individuals 9,706 13,088,454 

Source: Manson et al. 2021; U.S. Census Bureau 2020b 

* Poverty information is missing for roughly 5% of the dataset. 

 

 Impacts from Changes in Electricity Consumption in Chlor-Alkali Industry 

Chapter 4 estimated the potential social benefits from reduced electricity consumption assuming that the 

chlor-alkali industry accelerates adoption of less energy-intensive membrane-based production processes 

because of the regulation. Past research indicates that there are substantial pre-existing disparities in 

exposure to pollutants from electricity generation in terms of race, ethnicity, and income (Richmond-

Bryant et al. 2020; Thind et al. 2019). Changes in electricity generation resulting from the regulation 

could raise environmental justice concerns if they exacerbate these existing disparities, even though EPA 

anticipates that electricity generation is likely to decline on net. 

The analysis in Chapter 4 relied on screening models that are appropriate for gaining a preliminary 

understanding the emissions impacts of changes in the power sector and the resulting exposures. These 

models have a relatively coarse geographic resolution that does not allow EPA to predict spatially explicit 

changes in emissions and exposures needed to inform a quantitative environmental justice analysis.  

In particular, EPA does not have sufficient information to identify specific changes in electricity 

generation sources or locations likely to result from the regulation. The benefits analysis makes the 

simplifying assumption that changes in electricity consumption resulting from the regulation will reflect 

the average generation mix and emissions intensity in the region where they occur using the AVERT 

model. However, reduced electricity consumption at these facilities will not necessarily yield emissions 

reductions consistent with the average electricity emissions intensity in the region. For example, if the 

regulated facilities instead use on-site generation that is not connected to the regional electrical grid, then 

these emissions estimates could be inaccurate. This approach is insufficiently detailed to identify where 

populations will experience changes in pollutant air concentrations with a high geographic resolution.  

Other sources of uncertainty in these approaches include future trends in power sector emissions intensity, 

population growth, and income growth among affected populations. Because of the uncertainties about 

where, when and how much emissions will be reduced, and the need for such information to reliably 

evaluate whether particular communities are disproportionately impacted, EPA does not provide a 

quantitative environmental justice analysis of the impacts of electricity consumption changes from this 

rule. 
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 Impacts from Changes in Chlor-Alkali Production 

Section 3.4.1(B) notes the potential for short-term supply shortfalls in chlor-alkali products as asbestos 

diaphragm chlor-alkali capacity is retired in response to a prohibition on the use of chrysotile asbestos. 

Decreased output could lead to an increase in chlor-alkali product imports and price increases. However, 

EPA lacks quantitative information on the change in the supply and price of chlorine and other chlor-

alkali products that is likely to result from prohibition and on how long such supply disruptions and price 

increases may persist.   

Chlorine and other chlor-alkali derivatives are the most common disinfection technologies for drinking 

water and wastewater treatment in the United States (EPA 2015; AWWA 2018). Thus, increased scarcity 

and price of chlor-alkali products are likely to increase water treatment costs. Price increases could 

eventually be passed along to water system customers through rate increases. Any shortfalls and price 

increases due to prohibition will affect water systems that are already affected by shortages and price 

increases of chlor-alkali products occurring since 2020, in part due to the COVID-19 pandemic.  

Other water treatment technologies that do not rely on chlor-alkali products are available, including ozone 

and ultraviolet (UV) light. However, many water systems report cost as the major barrier to adopting 

ozone and UV disinfection, and ozone is not cost-effective for small systems (AWWA 2018). Use of 

chlorine and non-chlorine disinfection are not geographically concentrated; water systems in all EPA 

regions use chlorine or derivatives for disinfection, and water systems in all EPA regions except Region 2 

(Mid-Atlantic) use ozone or UV. EPA lacks information on whether use of these disinfection technologies 

varies across water systems within regions in ways that are correlated with race, ethnicity, or income of 

the communities they serve.  

 

 Impacts on Technological Innovation and the National Economy 

This rulemaking does not involve technical standards. 

 Executive Order 13132 – Federalism 

Executive Order 13132, entitled Federalism (64 FR 43255, August 10, 1999), directs federal agencies to 

consider whether a rule has federalism implications (i.e., whether it has substantial direct effects on the 

states, on the relationship between the national government and the states, or on the distribution of power 

and responsibilities among the various levels of government, as specified in Executive Order 13132). The 

EPA has concluded that this action has federalism implications because regulation under TSCA section 

6(a) may preempt state law. The Agency consulted with state and local officials early in the process of 

developing the proposed action to permit them to have meaningful and timely input into its development. 

EPA invited the following national organizations representing state and local elected officials to a 

meeting on May 13, 2021 in Washington DC: National Governors Association; National Conference of 

State Legislatures, Council of State Governments, National League of Cities, U.S. Conference of Mayors, 

National Association of Counties, International City/County Management Association, National 

Association of Towns and Townships, County Executives of America, and Environmental Council of 

States.  

 Executive Order 13175 – Tribal Implications 

Executive Order 13175, entitled Consultation and Coordination with Indian Tribal Governments (59 FR 

22951, November 6, 2000), directs federal agencies to consider whether a rule has tribal implications (i.e., 

whether it has substantial direct effects on tribal governments, on the relationship between the Federal 
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government and the Indian tribes, or on the distribution of power and responsibilities between the Federal 

government and Indian tribes). This rulemaking would not have substantial direct effects on tribal 

government because chrysotile asbestos is not manufactured, processed, or distributed in commerce by 

tribes and would not impose substantial direct compliance costs on tribal governments. Thus, Executive 

Order 13175 does not apply to this action. EPA nevertheless consulted with tribal officials during the 

development of this action, consistent with the EPA Policy on Consultation and Coordination with Indian 

Tribes.  
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 Sensitivity Analysis 

This chapter presents two sensitivity analyses for the chlor-alkali industry cost analysis. As discussed in 

Section 3.5, the chlor-alkali use category is the main driver of overall quantified costs for the proposed 

rule. For this reason, this chapter primarily focuses on the chlor-alkali industry. Section 7.1 presents a 

sensitivity analysis that evaluates to which input parameters total chlor-alkali cost savings are most 

sensitive. Section 7.2 presents a sensitivity analysis evaluating total cost savings assuming that all 

asbestos diaphragm plants convert to non-asbestos diaphragm technology. Section 7.3 evaluates 

alternative assumptions for the prevalence of PPE use in the baseline. 

 Alternative Chlor-Alkali Input Parameters 

This section presents results for a sensitivity analysis related to the input variables for the cost analysis for 

the chlor-alkali use category.  

As discussed in Section 3.4.1, there are many uncertainties regarding values used as input parameters for 

the cost analysis. These parameters include the cost to convert plants from asbestos diaphragm technology 

to membrane cells, the increased revenue from membrane-grade caustic soda, reduced energy 

consumption, the baseline rate that the chlor-alkali industry is already transitioning to membrane cells, 

and the expected capacity utilization of a membrane cell plant. This sensitivity analysis estimates a series 

of alternative annualized cost savings under the proposed rule using alternative low and high estimates for 

each input parameter. The low and high values selected for each input parameter are discussed further 

below and summarized in Table 7-1. Figure 9Figure 10 presents the deviation in annualized cost savings 

from the proposed rule estimate resulting from each alternative input parameter value. 

Plant conversion costs. The primary analysis uses a plant conversion cost of approximately $408/tonne 

capacity. This value is an average of the estimated conversion costs of $306 from Stanley (2001) and 

$510 from EC (2014). The EC (2014) estimate is itself the midpoint of an estimated range of EUR 300-

400/tonne. Therefore, this sensitivity analysis uses an alternative range of $306/tonne to $582/tonne (EUR 

400 converted to 2020$) for the unit cost of converting a plant from asbestos diaphragm to membrane cell 

technology. 

Caustic soda price differential. The primary analysis uses an average price differential of approximately 

$26/tonne caustic soda for the revenue gain for membrane-grade caustic soda as compared to diaphragm-

grade caustic soda. As discussed in Section 3.4.1 (B), there are significant uncertainties regarding this 

value. First, current market prices by caustic soda grade were not identified so EPA assumed that the 

average differential in 2017 price increases is approximately equal to the average differential in prices. In 

addition, it is unknown whether an increase in supply of membrane-grade caustic soda would result in a 

decrease in price. On the other hand, the market concentration of caustic soda producers and claims of 

artificially inflated caustic soda prices may mean that prices will remain steady or even increase (Miami 

Products & Chemical Co. v. Olin Corporation et al. Miami Products & Chemical Co. v. Olin Corporation 

et al. 2020). This sensitivity analysis therefore uses a low end estimate of $0/tonne for the price 

differential between membrane-grade and diaphragm-grade caustic soda. Note that this assumption is the 

same as the “caustic soda revenue neutral” scenario in the primary analysis. A high-end estimate is not 

included in this sensitivity analysis.  

Reduced energy consumption. The primary analysis uses an estimated energy savings of 0.2 MWh/t Cl2. 

This value is based on EC (2014), which estimates an electricity requirement of 3.0 MWh/t Cl2 for 

diaphragms and 2.8 MWh/t Cl2 for membrane cells. As discussed in Section 3.4.1 (B), these expected 

energy savings are based on membrane cell technology in use during 2011, and thus may not be 
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representative of future energy use as the energy efficiency of membrane cell technology improves. For 

example, Bommaraju and O'Brien (2015) state that commercial-scale test data indicated that oxygen 

depolarized cathodes may operate at less than 1.6 MWh/t. Continuing to use the diaphragm energy 

requirement of 3.0 MWh/t from EC (2014), this sensitivity analysis estimates an alternative high end 

energy savings of 1.4 MWh/t assuming future membrane cells will operate at the energy levels shown in 

the test data. For an alternative low end estimate, this analysis uses a value of 0.10 MWh/t, which 

represents a 50% decrease from the primary analysis value. 

Annual baseline diaphragm capacity decline. The primary analysis forecasts the baseline rate of 

decline in diaphragm based on the historic rate of decline from 1986 to 2019 (The Chlorine Institute 

2020). As was shown in Table 3-5, this results in an estimated annual decline in diaphragm capacity of 

1.8%. The limitations of this approach were discussed in Section 3.4.1 (B). First, the historic data reflect 

both asbestos- and non-asbestos diaphragm cells such that the baseline trend may not be representative of 

asbestos diaphragm cell technology specifically. Second, it is assumed that plants will convert their 

asbestos diaphragm capacity at the same rate as that observed for the entire industry. However, it is likely 

that individual plants would transition on a shorter timeframe. Third, the analysis assumes that future 

industry trends will follow historic trends. Given these uncertainties, this sensitivity analysis uses an 

alternative range of 0.9% to 3.6% annual decline. This represents a 50% decrease and 50% increase over 

the primary analysis value.  

Membrane capacity utilization. The primary analysis assumes that 88% of capacity in a converted 

membrane cell plant will be utilized (Bowen 2017). This estimate reflects the entire chlor-alkali industry, 

although it is unknown whether utilization varies depending on plant technology (e.g., diaphragm vs. 

membrane). As a low end alternative estimate, this sensitivity analysis uses a utilization rate of 69%, 

based on Q4 utilization estimates for NAICS 32521134 from the 2019 U.S. Census Quarterly Survey of 

Plant Capacity Utilization (U.S. Census Bureau 2019).35 A 100% utilization rate is used as a high end 

alternative estimate. While EPA does not anticipate such a high utilization rate to occur, the purpose here 

is merely to examine how sensitive the results are to this rate.   

Table 7-1 summarizes the primary (proposed rule) and alternative low- and high-end estimates used in 

this sensitivity analysis for each input parameter. 

Table 7-1: Summary of Primary and Alternative Input Parameter Values 

Input Parameter 
Primary 
Estimate 

Alternative Low-
End Estimate 

Alternative High-
End Estimate 

Plant Conversion Costs $408  $306  $582  

Caustic Soda Price Differential $26  $0  -  

Reduced Energy Consumption 0.20 0.10 1.4 

Annual Baseline Diaphragm Capacity Decline 1.8% 0.9% 3.6% 

Membrane Capacity Utilization 88% 69% 100% 

 

For each alternative value to the input parameters shown in Table 7-1, the incremental annualized cost 

savings of the proposed rule was calculated using a 3 percent discount rate. Results using a 7 percent 

discount rate are not presented as they are expected to be similar to the 3 percent discount rate estimates. 

Figure 10 presents results of the sensitivity analysis. The figure shows the alternative incremental 

 
34 The three chlor-alkali firms using asbestos diaphragms are listed under NAICS 211120, 325180, and 325211. Only NAICS 

325211 is reported in U.S. Census Bureau (2019) and is assumed to be representative of the other two facilities. 

35 While more recent data are available, this analysis uses 2019 values to avoid any potential anomalies in the data resulting from 

the COVID-19 pandemic that may not be representative of future utilization rates. 
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annualized cost savings using each alternative input value as compared to the primary proposed rule 

estimate. As shown in the figure, total annualized cost savings are most sensitive to the assumed rate of 

reduced energy consumption for diaphragm technology as compared to membrane cells. Cost savings are 

least sensitive to the annual decline in baseline diaphragm capacity. In addition, all alternative input 

values continue to result in a net cost savings, with the exception of the caustic soda price differential 

parameter. At a low end estimate of $0/tonne, the chlor-alkali industry is estimated to incur annualized 

costs of approximately $49 million at a 3 percent discount rate. 

Figure 10: Primary and Alternative Estimates for Costs to the Chlor-Alkali Industry 

 

Light blue bars correspond to the alternative low end estimates in Table 7-1. Dark blue bars correspond to the alternative high end estimates. 

 

 Conversion to Non-Asbestos Diaphragm Technology 

As discussed in Section 3.4.1 (B), the primary analysis assumes that all affected chlor-alkali plants will 

convert to membrane cell technology given a prohibition of chrysotile asbestos. However, there is 

uncertainty regarding the compliance strategies of the specific facilities affected by the regulatory options. 

This section therefore presents cost estimates for an alternative scenario where it is assumed that all 

asbestos diaphragm chlor-alkali plants will convert to non-asbestos diaphragms under the regulatory 

options. 

 

Chlor-alkali facilities that convert from asbestos diaphragm to non-asbestos diaphragm technology are 

expected to incur plant conversion costs. However, they are also expected to realize cost savings from 

reduced energy consumption of the non-asbestos diaphragms. The grade of caustic soda output is not 

expected to change with the non-asbestos diaphragm technology, so unlike the primary analysis, this 

analysis does not include estimates for caustic soda revenue gains.  
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Alternative plant conversion costs are estimated from Stanley (2001). Stanley (2001) estimates $7 million 

for a 200,000 tonne capacity plant converting from asbestos diaphragms to non-asbestos diaphragms. 

Inflated to 2020$, this results in an estimated alternative conversion cost of $49.84/tonne capacity. 

EC (2014) estimates that the energy requirements for a non-asbestos diaphragm plant are 100-150 

kWh/tonne lower than for asbestos diaphragm plants. Using the midpoint of the range, this results in an 

estimated energy savings of 0.125 MWh/tonne.  

 

Table 7-2 presents a summary of the unit costs and savings for the primary and alternative estimates. 

 
Table 7-2: Summary of Primary and Alternative Chlor-Alkali Industry Prohibition Unit 

Costs and Savings 

Parameter 
Primary 
Estimate 

Alternative 
Estimate 

Unit 

Plant conversion cost $408  $50  $/tonne capacity 

Caustic soda price differential $28  - $/tonne capacity 

Reduced energy consumption 0.2 0.125 MWh/tonne capacity 

  

This sensitivity analysis uses the same methodology to estimate total prohibition costs of the proposed 

rule as described in Section 3.4.1 (B) Table 7-3 and Figure 11 present the total annualized cost savings of 

a prohibition regulatory requirement for both the primary and alternative estimates. Both the primary and 

alternative estimates are expected to result in net cost savings. Non-asbestos diaphragms are estimated to 

have both lower conversion costs and lower energy savings than membrane cells. Because no caustic soda 

revenue gains are expected for the non-asbestos diaphragms, overall net cost savings are lower for the 

alternative estimate. 

 
Table 7-3: Primary and Alternative Estimates for Post-Rule Plant Technology; Total 

Annualized Cost Savings (millions, 2020$) 

Parameter 

3 Percent Discount Rate 7 Percent Discount Rate 

Primary 
Estimate 

Alternative 
Estimate 

Primary 
Estimate 

Alternative 
Estimate 

Capital conversion costs $81 $10 $119 $15 

Caustic soda revenue differential -$84 $0 -$87 $0 

Energy savings -$32 -$20 -$33 -$21 

Net cost savings -$35 -$10 -$0.04 -$6 
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Figure 11: Primary and Alternative Estimates for Post-Rule Plant Technology; Total Annualized 
Costs, 3% Discount Rate (millions, 2020$) 

 

 

 Baseline PPE Use 

This analysis assumes that some establishments may already provide employees with respirators either 

voluntarily or as mandated by OSHA’s Respiratory Protection Standard (29 CFR 1910.134) in the 

baseline. Incremental costs of PPE under an ECEL and overall benefits are therefore a function of the 

prevalence of baseline PPE use in the affected industries and the types of PPE used in the baseline.  

Assumptions regarding baseline respirator PPE use for the primary analysis is discussed in Section 

A.1.2(F). The primary analysis assumes that 50 percent of chlor-alkali workers wear APF 10 and 50 

percent wear APF 25 respirators in the baseline. Chlor-alkali ONUs are not assumed to wear PPE in the 

baseline. This assumption is based on information EPA received from industry that APF 10 and APF 25 

respirators are used for specific tasks (EPA 2020c). Workers and ONUs in all other industries are 

assumed to follow standard industry baseline PPE use based on the Bureau of Labor Statistic’s 2001 

Respirator Usage in Private Sector Firms (RUPS) survey (BLS 2003). 

 

There are a number of unknowns and uncertainties in addition to the percentage of facilities wearing 

different types of PPE in the baseline, such as the amount of time workers wear PPE and the types of 

workers that wear PPE. For example, industry communication from the chlor-alkali industry indicated 

that PPE is only worn for specific tasks (EPA 2020c). While fibers can persist in the workplace, PPE may 

not be worn for the next task. Furthermore, if ONUs do not wear PPE in chlor-alkali facilities as industry 

communications indicate, then it is possible that ONUs in other industries do not wear PPE either. 

Therefore, this sensitivity analysis estimates an alternative scenario where it is assumed to workers and 
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ONUs do not wear PPE in the baseline. This provides an upper bound estimate for ECEL costs and 

overall benefits. 

 

Table 7-4 presents total annualized ECEL costs for the primary and alternative baseline PPE estimates. 

Total ECEL costs are approximately 15% higher under an assumption of no baseline PPE use. Note that 

because assumptions regarding baseline PPE use only affects costs for the ECEL requirement, and only 

the chlor-alkali and sheet gasket use categories are subject to an ECEL requirement under the regulatory 

options, only these use categories are presented in Table 7-4. 

 

Table 7-4: Primary and Alternative Total ECEL Costs (2020$, millions) 

Use Category 

Primary Estimate1 Alternative Estimate: No Baseline PPE  

Total Annualized 
ECEL Cost 

Total Annualized 
ECEL Cost 

Percent 
Difference 

3 Percent Discount 

Chlor-Alkali Diaphragms $0.1  $0.1  32% 

Sheet Gaskets in Chemical Production $0.2  $0.2  7% 

Total $0.3  $0.4  15% 

7 Percent Discount 

Chlor-Alkali Diaphragms $0.1  $0.2  33% 

Sheet Gaskets in Chemical Production $0.3  $0.3  7% 

Total $0.4  $0.5  15% 
1 50 percent of chlor-alkali workers assumed to wear APF 10 and 50 percent assumed to wear APF 25. Chlor-alkali ONUs not assumed to wear 
PPE. All other use categories are assumed to follow standard industry baseline PPE use based on BLS (2003).  

 

Table 7-5 presents total annualized benefits from reduced cancer risks under the primary and alternative 

baseline PPE estimates. Total benefits are approximately 110-111% higher under an assumption of no 

baseline PPE use. Note that because the costs and net benefits for oilfield brake blocks, other gaskets, and 

other vehicle friction products use categories could not be quantified in this analysis, these use categories 

are not presented in Table 7-5. Because the primary estimate assumes that all chlor-alkali workers wear 

PPE in the baseline, benefits for chlor-alkali workers are most sensitive to an assumption that workers do 

not wear PPE in the baseline.  
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Table 7-5: Primary and Alternative Benefits Estimates (2020$) 

COU 
Employee 

Type 

Low Estimate High Estimate 

Percent 
Difference Primary 

Estimate1 

Alternative 
Estimate: 

No Baseline 
PPE  

Primary 
Estimate1 

Alternative 
Estimate: 

No Baseline 
PPE  

3 Percent Discount 

Chlor Alkali 

Diaphragms 

Worker $193  $2,763  $194  $2,767  1329% 

ONU $517  $517  $518  $518  0% 
Sheet Gaskets in 

Chemical Production 

Stamping 

Worker $85  $116  $85  $116  37% 

ONU $21  $29  $21  $29  37% 
Sheet Gaskets in 

Chemical Production 

Use 

Worker $871  $1,194  $873  $1,196  37% 

ONU $1,122  $1,538  $1,124  $1,540  37% 

Automotive 

Aftermarket brakes 

Worker $215  $226  $215  $226  5% 

ONU $30  $31  $30  $31  5% 
Non-

Occupational $3  $3  $3  $3  5% 

Total $3,058  $6,417  $3,062  $6,427  110% 

7 Percent Discount 

Chlor Alkali 

Diaphragms 

Worker $74  $1,059  $74  $1,061  1329% 

ONU $197  $197  $198  $198  0% 

Sheet Gaskets in 

Chemical 

Production Stamp 

Worker $25  $34  $25  $34  37% 

ONU 
$8  $10  $8  $10  37% 

Sheet Gaskets in 

Chemical 

Production Use 

Worker $377  $516  $377  $517  37% 

ONU 
$415  $569  $416  $570  37% 

Automotive 

Aftermarket brakes 

Worker $62  $65  $62  $65  5% 

ONU $8  $9  $8  $9  5% 
Non-

Occupational $1  $1  $1  $1  5% 

Total $1,167  $2,460  $1,169  $2,465  111% 
1 50 percent of chlor-alkali workers assumed to wear APF 10 and 50 percent assumed to wear APF 25. Chlor-alkali ONUs not assumed to wear PPE. 
All other use categories are assumed to follow standard industry baseline PPE use based on BLS (2003). 

 

Table 7-6 presents total annualized net benefits of the regulatory options under the primary and 

alternative baseline PPE use scenarios. As shown in the table, total annualized net benefits are not 

sensitive to assumptions regarding baseline PPE use. This is because net benefits of the alternative option 

are driven by prohibition costs of the chlor-alkali industry, so the contribution of both total benefits and 

costs of an ECEL requirement do not have a significant influence on overall net benefits.  
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Table 7-6: Primary and Alternative Net Benefits Estimates (2020$, millions) 

Discount 
Rate 

Caustic 
Soda 

Scenario 

Low Benefits Estimate High Benefits Estimate 

Primary 
Estimate 

Alternative 
Estimate: 

No 
Baseline 

PPE  

Percent 
Difference 

Primary 
Estimate 

Alternative 
Estimate: 

No 
Baseline 

PPE  

Percent 
Difference 

3 Percent 

Revenue 

Gain <-$35 <-$35 0.1% <-$35 <-$35 0.1% 

Revenue 

Neutral <$49 <$49 -0.1% <$49 >$49 -0.1% 

7 Percent 

Revenue 

Gain <-$0.03 <$0.03 228% <-$0.03 <$0.03 228% 

Revenue 

Neutral <$87 <$87 -0.1% <$87 >$87 -0.1% 
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: Unit Costs 

This appendix presents unit costs for complying with existing chemical exposure limit (ECEL) (Section 

A.1), downstream notification (Section A.2), disposal (Section A.3), and recordkeeping (Section A.4) 

requirements.  

A.1 Existing Chemical Exposure Limit (ECEL) 

Under the alternative regulatory option, chlor-alkali facilities would be required to comply with an 

Existing Chemical Exposure Limit (ECEL) prior to prohibition taking effect. This consists of an ECEL of 

0.005 fibers per cubic centimeter (f/cc) and an action level (AL) of 0.0025 f/cc for the duration of the 

alternative option’s five-year phase-out period. The requirements under the ECEL vary according to how 

far above the action level or limit the exposure levels found during monitoring are. The different 

requirements for monitoring results are presented in Table A-1. 

Table A-1: Monitoring Threshold Requirements 

Exposure Threshold 
Monitoring 

Requirements 

Personal 
Protective 

Equipment (PPE) 
Requirements 

Notification and 
Recordkeeping 
Requirements 

≤0.0025 f/cc (8 hour TWA) Initial exposure 

monitoring 

No respiratory 

protection 

Notify employee of exposure 

monitoring results within 15 days 

of receipt of results  

Retain compliance records for 5 

years 

0.0025 – 0.005 f/cc (8 hour TWA) Initial exposure 

monitoring 

Periodic exposure 

monitoring every six 

months 

No respiratory 

protection 

Notify employee of exposure 

monitoring results within 15 days 

of receipt of results  

Retain compliance records for 5 

years 

0.005 - 0.05 f/cc (8 hour TWA) Initial exposure 

monitoring 

Periodic exposure 

monitoring every three 

months 

APF 10 supplied air 

respirators 

Notify employee of exposure 

monitoring results within 15 days 

of receipt of results  

Retain compliance records for 5 

years 

0.05 – 0.125 f/cc (8 hour TWA) Initial exposure 

monitoring 

Periodic exposure 

monitoring every three 

months 

APF 25 supplied air 

respirators 

Notify employee of exposure 

monitoring results within 15 days 

of receipt of results  

Retain compliance records for 5 

years 

0.125 – 0.25 f/cc (8 hour TWA) Initial exposure 

monitoring 

Periodic exposure 

monitoring every three 

months 

APF 50 supplied air 

respirator 

Notify employee of exposure 

monitoring results within 15 days 

of receipt of results  

Retain compliance records for 5 

years 

0.25 - 5 f/cc (8 hour TWA) Initial exposure 

monitoring 

Periodic exposure 

monitoring every three 

months 

APF 1,000 supplied 

air respirator 

Notify employee of exposure 

monitoring results within 15 days 

of receipt of results  

Retain compliance records for 5 

years 

5 - 50 f/cc (8 hour TWA) Initial exposure 

monitoring 

Periodic exposure 

monitoring every three 

months 

APF 10,000 supplied 

air respirator 

Notify employee of exposure 

monitoring results within 15 days 

of receipt of results  

Retain compliance records for 5 

years 
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Before resorting to PPE, facilities should implement OSHA’s hierarchy of controls, with engineering 

controls the most preferred, followed by administrative controls, then PPE the least preferred. However, 

for the purpose this analysis, it is assumed that PPE is used in all cases.  

This appendix estimates costs for initial and periodic exposure monitoring (Section A.1.1), required PPE 

for the different thresholds outlined in the ECEL (Section A.1.2), notifications and recordkeeping 

(Section A.1.3), developing an exposure control document (Section A.1.4), and signage and labeling 

(Section A.1.5). Costs are annualized over twenty years at 3 and 7 percent discount rates; however 

facilities are only assumed to incur costs of complying with an ECEL for the first five years of the 

analytical timeframe. While OSHA has a permissible exposure limit (PEL) for asbestos of 0.1 f/cc (8-

hour time TWA), it is assumed that facilities have exposures below the PEL and therefore are not 

incurring any monitoring or other compliance costs in the baseline. 

A.1.1 Initial Monitoring and Periodic Exposure Monitoring 

The estimates for initial and periodic exposure monitoring costs are based on the research and 

professional judgement of Environmental Health & Engineering, Inc. (EH&E) (EH&E 2021) and are 

summarized in this section. 

There are two sampling and analysis methods published by the National Institute for Occupational Safety 

and Health (NIOSH) for characterizing airborne concentrations of asbestos: Methods 7400 and 7402. 

NIOSH method 7400 quantifies total airborne fibers, including but not specific to asbestos, that are 

greater than 5 µm long and a length-to-width ratio to or greater than 3:1using phase contrast microscopy 

(NIOSH 2019). NIOSH method 7402 analyzes samples using transmission electron microscopy (TEM) to 

identify asbestos fibers and prove a measurement of airborne asbestos fiber concentrations (NIOSH 

1994). Since the ECEL and action limit are asbestos fiber-specific, only the TEM analysis method was 

considered for this analysis. According to an American Industrial Hygiene Association (AIHA)-

accredited laboratory, the limit of detection (LOD) for a 1,200 L sample36 is 0.0008 f/cc per NIOSH 7402, 

which is well below the ECEL and action limit. It is important to note that the sample volume may be 

limited by the dust collection of the environment, since dusty environments pose risk of occluding 

samples. According to NIOSH method 7402, sampling conducted in dusty environments require smaller 

sample volumes of less than or equal to 400 L, which would result in a LOD of 0.0023 f/cc, which is also 

below both the ECEL and action limit. 

EH&E (2021) estimates both labor costs and Other Direct Costs (ODCs), such as laboratory analysis fees 

and equipment fees. Based on the estimates from EH&E (2021), this analysis uses the sampling cost for a 

complex work site under normal dust conditions and a standard analysis turnaround time (typically 5-10 

business days), with 20 workers sampled per exposure monitoring period. 37 All facilities were assumed 

to conduct the initial exposure monitoring, while subsequent periodic exposure monitoring frequency was 

determined based on the ECEL threshold for each entity (see Table A-1). EPA assumes that each facility 

would sample a representative number of workers and ONUs for each exposure monitoring period. 

Labor Costs. EH&E (2021) determined that a certified industrial hygienist (CIH) would be involved in 

designing the sampling plan specific to the workplace setting and tasks associated with potential 

exposures to asbestos. The CIH would also provide technical oversight during execution of the process 

and technically review reports. EH&E (2021) also determined that a technical specialist would be 

required to execute the tasks outlined in the sampling plan and conduct exposure monitoring. Exposure 

 
36 Assuming a sample is collected at 2.5 liters per minute over 8 hours. 

37 A complex work site, such as an industrial manufacturing site, represents a setting where a certified industrial hygienist (CIH) 

and one or more technical specialists would be required in order to adequately observe and conduct exposure monitoring of 

workers. In a complex work site, there would likely need to be one technical specialist for every 10 workers monitored. 
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monitoring requires setting up field equipment, collecting air samples, observing work tasks during 

exposure monitoring, breaking down field equipment, completing required paperwork associated with 

samples, and shipping samples to the laboratory for analysis. Labor costs also include preparation of a 

written report documenting results. Wage rates for these staff are discussed in Section 3.3. 

Other Direct Costs (ODCs). Laboratory costs consist of sample media, analytical analysis, and reporting. 

To estimate per sample costs for the analysis of airborne exposures to asbestos, EH&E (2021) considered 

fees from various AIHA-accredited laboratories that offer NIOSH method 7402. The cost of the sample 

media is approximately $9038 and the cost per sample for analysis of asbestos is approximately $110 for 

standard laboratory turn-around time. The equipment needed for air sampling of asbestos using NIOSH 

Method 7402 consists of personal sampling pumps ($35/day), a calibrated primary flow meter ($50/day), 

and flexible connecting tubing ($30/10 ft). Shipping of samples to the laboratory can cost up to $100 and 

will vary based on dimensions, weight, and arrival time of the package. Facilities may also incur costs for 

travel; however, EH&E (2021) did not estimate travel costs due to uncertainties in the location of the 

sampling site and sampling team. 

Since some per-facility costs discussed above can be expected to vary according to the number of 

employees that will require monitoring and other costs will not, this analysis re-categorizes EH&E 

(2021)’s monitoring costs expected to vary with the number of workers. The assumptions used in total 

monitoring costs, including exposure monitoring and periodic monitoring, are summarized in Table A-2. 

Table A-2: Exposure Evaluation of Asbestos at a Complex Worksite (20 workers sampled) 

with Standard Analysis Turnaround Time, Normal Dust Environment 

Category Sub-category Unit Cost 

Quantity for 
a 20-

Employee 
Site 

Per-
Facility 
Costs 

Per-
Employee 
Costs (20 

employees) 

Laboratory 

Analysis 

Asbestos: Media $90  1 $90  - 

Asbestos: Analysis1 $110  27 - $149  

Equipment 

Personal Pumps $35  22 - $39  

Calibration Meter $50  2 - $5  

Tubing $30  1 $30  - 

ODCs Shipping $100  2 - $10  

Labor 

CIH – sample 

planning and 

technical oversight 

$67  6 $137  $274  

Technical Specialist 

– preparation and 

sample management  

$48  4 - $10  

Technical Specialist 

– field data 

collection 

$48  20 - $49  

Technical Specialist 

– report preparation 
$48  12 $197  $393  

Total $454  $928  

Source: EH&E (2021) 

ODC other direct costs 

CIH Certified Industrial Hygienist 
1 Assumes 2 duplicate samples, 4 field blanks, and 1 media blank 

 
38 Cost is per pack of 50 air sampling cassettes (25-millimeter diameter cassettes equipped with a conductive extension cowls and 

0.45-micron pore size, mixed cellulose ester filters) (EH&E 2021) 
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All facilities were assumed to conduct the initial exposure monitoring, while subsequent periodic 

exposure monitoring frequency was determined based on the ECEL threshold for each entity (see Table 

A-1). The per facility and per worker monitoring cost for each threshold are presented in and Table A-4, 

respectively.  

Table A-3: Per Facility Monitoring Costs 

Threshold 

Cost Incurred 

Initial Monitoring 
Costs 

Periodic 
Monitoring 

Costs 

Annualized (3% 
Discount Rate) 

Annualized (7% 
Discount Rate) 

< Action level $454  $0  $29  $39  

Between action level 

and limit 
$454  $908  $290  $360  

limit to <10 times the 

limit 
$454  $1,815  $552  $681  

10 times the limit to 

<25 times the limit 
$454  $1,815  $552  $681  

25 times the limit to 

<50 times the limit 
$454  $1,815  $552  $681  

50 times the limit to 

<1,000 times the limit 
$454  $1,815  $552  $681  

1,000 times the limit 

to <10,000 times the 

limit 

$454  $1,815  $552  $681  

 

Table A-4: Per Worker Monitoring Costs 

Threshold 

Cost Incurred 

Initial Monitoring 
Costs 

Periodic 
Monitoring 

Costs 

Annualized (3% 
Discount Rate) 

Annualized (7% 
Discount Rate) 

< Action level $928  $0  $58  $80  

Between action level 

and limit 
$928  $1,857  $594  $737  

limit to <10 times the 

limit 
$928  $3,714  $1,130  $1,394  

10 times the limit to 

<25 times the limit 
$928  $3,714  $1,130  $1,394  

25 times the limit to 

<50 times the limit 
$928  $3,714  $1,130  $1,394  

50 times the limit to 

<1,000 times the limit 
$928  $3,714  $1,130  $1,394  

1,000 times the limit 

to <10,000 times the 

limit 

$928  $3,714  $1,130  $1,394  
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A.1.2 Personal Protective Equipment (PPE) 

It is assumed that all workers or ONUs in facilities at the following monitoring thresholds would wear the 

minimum required Assigned Protection Factor (APF), unless they are already using PPE that is more 

protective. For workers that are using a higher APF than required, it is assumed that workers continue 

using the same PPE and therefore do not incur incremental costs.  

• Less than ECEL:      No respiratory protection 

• Between ECEL and <10 times the ECEL:   APF 10 supplied air respirator 

• 10 to <25 times the ECEL:    APF 25 supplied air respirator 

• 25 to <50 times the ECEL:    APF 50 supplied air respirator 

• 50 to <1,000 times the ECEL:    APF 1,000 supplied air respirator 

• 1,000 to <10,000 times the ECEL:   APF 10,000 supplied air respirator 

 

EPA’s cost estimates for implementing and maintaining a respiratory PPE program reflects the 

assumption that facilities will follow OSHA’s Respiratory Protection Standard (29 CFR 1910.134)39, 

which identifies several types of respirators and their APFs. The APF denotes the level of respiratory 

protection that a given respirator is expected to provide employees. An employer may select any 

respirator that has an APF equal to or greater than the applicable requirement.  

Table A-5 reproduces Table 1 of the Respiratory Protection Standard (29 CFR 1910.134(d)(3)(i)(A)) and 

presents each type of respirator with its expected APF.  

 
39 The Respiratory Protection Standard (29 CFR 1910.134), promulgated by OSHA, contains requirements for program 

administration, procedures for respirator selection, employee training, fit testing, medical evaluation, respirator use, APFs and 

Maximum Use Concentrations (MUCs), as well as other provisions. 
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Table A-5: Assigned Protection Factors for Respirators in OSHA Standard 29 CFR 
1910.134 

Type of Respirator Quarter Mask Half Mask 
Full 

Facepiece 
Helmet/Hood 

Loose-
Fitting 

Facepiece 

Air-Purifying 

Respirator (APR) 
5 10 50 - - 

Powered Air-

Purifying Respirator 

(PAPR) 

- 50 1,000 25/1,0001 25 

Supplied-Air Respirator (SAR) or Airline Respirator 

• Demand mode - 10 50     

• Continuous flow 

mode - 50 1,000 25/1,0001 25 

• Pressure-demand 

or other positive-

pressure mode 
- 50 1,000 - - 

Self-Contained Breathing Apparatus (SCBA) 

• Demand Mode - 10 50 50 - 

• Pressure-demand 

or other positive-

pressure mode 

(e.g. open/closed 

circuit) 

- - 10,000 10,000 - 

1 The employer must have evidence provided by the respirator manufacturer that testing of these respirators demonstrates 

performance at a level of protection of 1,000 or greater to receive an APF of 1,000. It is assumed that respirators have an 

APF of 1,000.  

 

As indicated in Table A-5 above, respirators are grouped into different classes defined by the air supply 

system, operating mode, and the type of facepiece. The major air supply systems (as defined in 29 CFR 

1910.134(b)) are: 

• Air Purifying Respirator (APR). A respirator with an air-purifying filter, cartridge, or canister 

that removes specific air contaminants by passing ambient air through the air-purifying element. 

• Atmosphere-Supplying Respirator. A respirator that supplies breathing air from a source 

independent of the ambient atmosphere. Includes SAR and SCBA units. 

• Powered Air-Purifying Respirator (PAPR). A type of air purifying respirator that uses a 

blower to force the ambient air through air-purifying elements to the inlet covering. The inlet 

covering is the portion of a respirator that forms the protective barrier between the user’s 

respiratory tract and an air-purifying device or breathing air source. 

• Self-Contained Breathing Apparatus (SCBA). An atmosphere-supplying respirator, where the 

source of breathing air is designed to be carried by the user. 

• Supplied-Air Respirator (SAR). An atmosphere-supplying respirator, where the source of 

breathing air is not designed to be carried by the user. 
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The types of operating modes (as defined in 29 CFR 1910.134(b)) are: 

• Continuous Flow Mode. Provides a continuous flow of breathable air to the respirator facepiece. 

• Demand Mode. Admits breathing air to the facepiece only when a negative pressure is created 

inside the facepiece by inhalation. 

• Positive Pressure Mode. The pressure inside the respirator inlet covering exceeds the ambient air 

pressure outside the respirator. 

• Pressure Demand Mode. Admits breathing air to the facepiece when the positive pressure is 

reduced inside the facepiece by inhalation. 

And the major facepiece types (as defined in 29 CFR 1910.134(b), unless otherwise noted) are: 

• Full Facepiece. Covers from the hairline to below the chin, and typically provides eye protection 

as well (NIOSH 2012). 

• Half Mask. Covers the nose, mouth, and under the chin (NIOSH 2012). 

• Helmet/Hood. A helmet is a rigid covering that also provides head protection against impact and 

penetration. A hood is designed to completely cover the head and neck and may also cover 

portions of the shoulders and torso. 

• Loose-Fitting Facepiece. A respiratory inlet covering that is designed to form a partial seal with 

the face. 

• Quarter Mask. Covers the mouth and nose, and the lower sealing surface rests between the chin 

and mouth (NIOSH 2012). 

Not all respirators presented in Table A-5 are suitable to include in a cost analysis. Table A-6 presents the 

respirators that are included and excluded from the cost analysis, with an explanation for a respirator’s 

exclusion noted as a footnote in the table. 
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Table A-6: Respirators Selected for Cost Analysis 

Respirator1 APF 
Included 

in 
Analysis 

APR2 

APR Quarter Mask3 5  

APR Half Mask 10 ✓ 

APR Full Facepiece 50 ✓2 

PAPR2 

PAPR Half Mask 50 ✓2 

PAPR Full Facepiece 1,000 ✓2 

PAPR Helmet/Hood 1,000 ✓2 

PAPR Loose-Fitting Facepiece 25 ✓ 

SAR 

SAR Demand Mode Half Mask4 10  

SAR Demand Mode Full Facepiece4 50  

SAR Continuous Flow Mode Half Mask 50 ✓ 

SAR Continuous Flow Mode Full Facepiece 1,000 ✓ 

SAR Continuous Flow Mode Helmet/Hood 1,000 ✓ 

SAR Continuous Flow Mode Loose-Fitting Facepiece5 25  

SAR Pressure-Demand or other Positive-Pressure Mode Half Mask6 50  

SAR Pressure-Demand or other Positive-Pressure Mode Full 

Facepiece6 
1,000  

SCBA 

SCBA Demand Mode Half Mask4 10  

SCBA Demand Mode Full Facepiece4 50  

SCBA Demand Mode Helmet/Hood4 50  

SCBA Pressure-Demand or other Positive-Pressure Mode Full 

Facepiece 
10,000 ✓ 

SCBA Pressure-Demand or other Positive-Pressure Mode 

Helmet/Hood 
10,000 ✓ 

1 APR: Air-Purifying Respirator; PAPR: Powered-Air-Purifying Respirator; SAR: Supplied-Air Respirator: SCBA: Self 

Contained Breathing Apparatus 

2 APR and PAPR respirators are excluded for applications where filters are not effective protection and supplied air must 

be used. 

3 EPA was unable to locate retailers selling quarter masks online. Given this, EPA assumes it is not widely used and 

excludes it from the cost analysis. 

 4 The respirator is typically no longer used because demand mode creates negative pressure in the mask during 

inhalation, so if there is leakage, contaminated air could enter the mask and be inhaled by the wearer (DOE 1999). For 

this reason, the respirator should be excluded from the cost analysis. 

5The respirator was excluded from the 2001 survey of Respirator Usage in Private Sector Firms (BLS 2003). Therefore, 

it is assumed that it is not widely used and is excluded it from the cost analysis.  

6 SAR respirators operated in pressure-demand and other positive-pressure modes require a high pressure air supply. A 

high pressure air supply is provided by a compressed air cylinder or the combination of a fixed air filtration panel and an 

air compressor. Both of these air supply systems are expected to be more costly than the pump needed to supply a SAR 

respirator operated in continuous flow mode. These respirators are excluded from the cost analysis as a result. 

 

Section A.1.2(A) presents an overview of the methodology used to estimate an average incremental 

respiratory PPE cost per worker. Section A.1.2(B) presents the medical evaluation costs. Section A.1.2(C) 

presents the fit testing costs. Section A.1.2(D) presents the training costs. Section A.1.2(E) presents the 

estimated useful life and annualized unit cost estimates for PPE equipment. Section A.1.2(F) presents the 
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estimated baseline use for respirators. Section A.1.2(G) presents the incremental costs that account for 

baseline PPE usage.  

A.1.2(A) Overview of Methodology to Estimate Respiratory PPE Costs 

In addition to costs for compliant respirator equipment, it is assumed that facilities will incorporate the 

following elements from the Respiratory Protection Standard into their PPE program: 

1. Medical evaluations, to determine if an employee has an existing health condition that would 

inhibit safe use of a respirator; 

2. Fit testing, to ensure that the respirator is providing a level of protection consistent with its APF; 

and 

3. Training, to ensure that an employee understands how to properly use the equipment they are 

assigned. 

In the baseline, some establishments may already be required to provide employees with respirators under 

the Respiratory Protection Standard. The analysis also assumes that some establishments that are not 

required to provide PPE may do so anyway voluntarily (“voluntary use”). 

As explained further in Section A.1.2(F), establishments comply with OSHA requirements by selecting 

an APF that provides adequate protection given the Permissible Exposure Limit (PEL) for that substance 

and workplace-specific exposure levels. Thus, facilities may be fully compliant with OSHA requirements 

in the baseline even though they provide respirators with a lower APF than what may be required under 

an ECEL. This analysis therefore estimates the incremental costs for facilities compliant with the OSHA-

required baseline use because EPA assumes that establishments may need to upgrade their respirator to be 

compliant with the ECEL. For facilities that voluntarily provide respirators but are not required to do so 

by OSHA because their workplace exposure levels are below the PEL, this analysis also assumes that 

they may need to upgrade their respirator program to comply with an ECEL. 

Thus, facilities are expected to fall into two groups, based on their baseline use of respiratory PPE: (1) no 

baseline use; (2) compliant with OSHA-required use or voluntary use. Incremental costs of a rule are 

estimated for each of these groups, which are then weighted and averaged by the percentage of facilities 

in each group to estimate an average incremental PPE respiratory cost per worker. All costs are presented 

in 2020$.  

Figure 12 presents an overview of the methodology used to estimate incremental respiratory PPE costs. 
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Figure 12: Methodology to Estimate Respiratory PPE Costs 

 

 

A.1.2(B) Medical Evaluation Costs 

All employees must receive a medical evaluation before they are required to wear a respirator. The 

employer identifies a physician or other licensed health care professional to perform an initial medical 

evaluation using a medical questionnaire or a medical examination that gathers the same information as 

the questionnaire. Many respirator distributors are now offering medical questionnaires online. For 

example, 3M offers the services for $30 per employee and estimates it will take an employee about 15 

minutes to complete (3M 2019). The cost to the employer for this component of the medical evaluation 

includes the cost of the medical questionnaire service ($30), plus the loaded wage of an employee for 15 

minutes to complete the questionnaire.  
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Any employee failing the initial medical evaluation must receive a follow-up examination. It is estimated 

that 23 percent of employees fail the initial medical evaluation (OSHA 2010). The total cost of the 

follow-up medical examination incorporates the cost of the employee’s time (time spent traveling, 

waiting, and being examined) and the cost of the examination. The cost of the employee’s time is 

estimated by multiplying their loaded wage rate (see Section 3.3) by travel time, wait time, and estimated 

duration of the follow-up medical examination. The cost of the follow-up medical examination is equal to 

$198, estimated as the cost presented in OSHA (2010) and inflating the value from 1994 to 2020 dollars 

using the CPI for medical care services (BLS 2020a). 

Table A-7 presents the estimated per-employee medical evaluation costs. 

Table A-7: Medical Evaluation Costs per Employee 

Cost Input Cost Per Hour 
Number Of 
Hours Per 
Employee 

Cost Per 
Employee 

Questionnaire and Examination 

Online Medical History 

Questionnaire Services 
- - $30.00  

Cost of Medical Exam1 - - $45.54  

Labor Cost 

Employee Time for Questionnaire $36.44  0.25 $9.11  

Employee Time for Exam2 $36.44  0.46 $16.76  

Total Medical Evaluation Costs Per Employee 

Total Medical Evaluation Costs 

Per Employee 
- - $101.41  

1 The cost per employee is estimated by multiplying the cost of a medical examination ($189) by the 23 percent of 

employees that fail the initial medical evaluation (OSHA 2010) 
 
2 The cost per employee is estimated by multiplying the cost per hour by the number of hours per employee and then by the 

23 percent of employees that fail the initial medical evaluation (OSHA 2010) 

 

A.1.2(C) Fit Testing 

Before an employee can wear a negative or positive pressure tight-fitting mask/facepiece respirator, they 

must be fit tested with the same make, model, style, and size of respirator that will be used. The employer 

shall ensure that employees pass an appropriate qualitative fit test or quantitative fit test. 

Qualitative fit tests may only be used to fit test negative pressure APRs that must achieve a fit factor of 

100 or less (29 CFR 1910.134(f)(6)).40 They involve a chemical test kit that uses an employee’s sense of 

smell, taste, or reaction to an irritant to detect leakage into the mask/facepiece. There are four qualitative 

fit test methods accepted by OSHA (OSHA 2015). 

1. Saccharin, which leaves a sweet taste in your mouth; 

2. Isoamyl acetate, which smells like bananas; 

3. Bitrex, which leaves a bitter taste in your mouth; and 

 
40 Fit factor is a quantitative estimate of the fit of the respirator, and typically estimates the ratio of the concentration of a 

substance outside of the respirator to its concentration inside the respirator. 
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4. Irritant smoke (Stannic Chloride), which can cause coughing. 

It is assumed that a manager performs the qualitative fit test and that the test takes an hour to complete 

(ERG 2003). 

Quantitative fit testing uses a machine to measure the actual amount of leakage into the facepiece and 

does not rely on the employee’s sense of taste, smell, or irritation to detect leakage. The respirators used 

during this type of fit testing have a probe attached to the facepiece that is connected to the machine by a 

hose (OSHA 2015). There are three quantitative fit test methods accepted by OSHA (OSHA 2015): 

1. Generated aerosol; 

2. Ambient aerosol; and 

3. Controlled Negative Pressure. 

Quantitative fit tests are more expensive than qualitative fit tests because they take longer to perform (two 

hours instead of one), but may produce better results. They are typically performed by an industrial 

hygienist.41 It is assumed that each employee receiving a quantitative fit test will require one hour of the 

industrial hygienist’s time and two hours of the employee’s (ERG 2003). 

Table A-8 presents the qualitative and quantitative per-employee fit testing costs.  

Table A-8: Fit Testing Costs per Employee 

Cost Input 
Cost Per 

Hour 

Number Of 
Hours Per 
Employee 

Cost Per 
Employee 

Qualitative Fit Test 

Cost of Manager1 $89.93  0.25 $22.48  

Cost of Employee's Time $36.44  1 $36.44  

Fit-test Materials2 - - $0.73  

Cost of Qualitative Fit-Test per Employee - - $59.65  

Quantitative Fit Test 

Cost of Industrial Hygienist's Time3 $68.60  1 $68.60  

Cost of Employee's Time $36.44  2 $72.88  

Cost of Quantitative Fit-Test per Employee - - $141.78  
1 The number of hours per employee for a Manager to perform a qualitative fit test is 15 minutes rather than 1 hour because the qualitative fit 

test is assumed to be conducted in groups of four (ERG 2003) 
2 Cost estimate is an average of four online retailers. 
3 The number of hours per employee for an Industrial Hygienist to perform a quantitative fit test is 1 hour rather than 2 because it is assumed 

that an Industrial Hygienist can perform the fit test on two employees at a time (ERG 2003) 

 

A.1.2(D) Training 

After an employee is properly fitted for a respirator, they will receive training to ensure proper use of the 

equipment. The duration of training varies with the complexity of the respirator. ERG (2003) estimates 

that APR systems require two hours of training per year, PAPR and SAR systems both require 4 hours of 

 
41 Quantitative fit tests can also be performed by a certified supervisor, but this scenario is not considered. 
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training per year, and SCBA systems require 8 hours of training per year. Table A-9 presents the 

estimated hourly employee training costs.  

Table A-9: Hourly Employee Training Costs 

Employee Type Price/ Hour 
Number Of 
Hours Per 
Employee 

Cost/Employee 

APR 

Worker $36.44  2 $72.88  

Manager1 $22.48  2 $44.97  

Total Cost of Training/Employee/Hour $117.85  

PAPR/SAR 

Worker $36.44  4 $145.76  

Manager1 $22.48  4 $89.93  

Total Cost of Training/Employee/Hour $235.69  

SCBA 

Worker $36.44  8 $291.52  

Manager1 $22.48  8 $179.86  

Total Cost of Training/Employee/Hour $471.38  
1 The number of hours per employee for a Manager to conduct training is 15 minutes rather than 1 hour 

because training is assumed to be conducted in groups of four (ERG 2003) 

 

A.1.2(E) Useful Life and Annualized Unit Cost Estimates 

Useful life is equal to the number of years until a respirator or respirator component needs to be replaced, 

as well as the number of years until a medical evaluation, fit testing, or training is required. The annual 

replacement rate of a respirator or respirator component, or the annual reoccurrence of other PPE program 

elements, is therefore equal to 1 divided by the useful life. Table A-10 presents the useful lives of 

respirators, respirator components, training, and fit testing. Respirator useful lives are presented as those 

of the individual respirator system components (e.g., mask, pump, breathing tube, etc.) or as the useful 

life of a full respiratory system or system components kit (if the components in the kit have similar useful 

lives). Individual respirator components are listed if they have different useful lives. The table also 

includes the sources and assumptions underlying the useful life estimates.  

 

The useful life for some components depends on a variety of factors, making it difficult to identify a 

representative estimate. In these cases, assumptions are made about the component’s useful life using 

available literature. For example, the filter cartridge replacement rate varies with a multitude of factors, 

including humidity, temperature, and atmospheric pressure. The analysis assumes a cartridge replacement 

rate of 50 times per year for a PAPR and 100 times per year for an APR, consistent with the rates used in 

ERG (2003).42 

 
42 EPA also reviewed the cartridge replacement frequency estimations predicted by 3M’s online software application (3M 2015). 

The range of expected lives predicted by the 3M replacement frequency estimator software varies greatly. For example, the 

NIOSH-approved GVP 401 cartridges have an estimated service life of 127 minutes in an environment of >95% humidity and 

86 degrees Fahrenheit. However, the useful life jumps to 197 hours when used in an environment of <65% humidity and 32 

degrees Fahrenheit. The 3M software confirms that replacement rate estimates are highly dependent on factors that vary 

nationally, and that it is up to each facility to replace cartridges as required by their environmental parameters. The analysis also 

used the 3M software to confirm that the replacement rate estimates from ERG (2003) of 50 times per year for PAPR and 100 

times per year for APR fall within the predicted range and are thus reasonable estimates. 
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Note that useful life expectancies and costs are estimates and may vary by industry, facility, and 

or/geographic location. Therefore, estimated costs are expected to represent a typical facility – actual 

costs for a specific facility may be higher or lower. 
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Table A-10: Respirator PPE Useful Life 

Respirator System Component  
Useful 

Life 
(years) 

Description 

APF Factor 10 

APR, Half Mask 

Half Mask, APR 2 
Estimate based on the equipment service life of an APR, full facepiece respirator (ERG 

2003) 

Cartridge Filters, APR 0.01 Assume APR cartridges are replaced at a rate of 100 per year (ERG 2003) 

Training 1 ERG (2003) 

Qualitative Fit Testing 1 29 CFR 1910.134(f)(2) 

APF Factor 25 

PAPR, Loose-Fitting 

Facepiece 

Loose-Fitting Facepiece, PAPR 3 ERG (2003) 

Cartridge Filters, PAPR 0.02 Assume PAPR cartridges are replaced at a rate of 50 per year (ERG 2003) 

PAPR System 3 OSHA (1996); ERG (2003) 

Breathing Tube 3 
Assume breathing tubes have the same useful life as a mask or facepiece, since facepieces 

are regularly sold with breathing tubes. 

Training 1 ERG (2003) 

APF Factor 50 

APR, Full Facepiece 

Full Facepiece, APR 2 ERG (2003) 

Cartridge Filters, APR 0.01 Assume APR cartridges are replaced at a rate of 100 per year (ERG 2003) 

Training 1 ERG (2003) 

Qualitative Fit Testing 1 29 CFR 1910.134(f)(2) 

PAPR, Half Mask 

Half Mask  3 ERG (2003) 

Cartridge Filters (PAPR) 0.02 Assume PAPR cartridges are replaced at a rate of 50 per year (ERG 2003) 

PAPR System Components Kit 3 OSHA (1996); ERG (2003) 

Breathing Tube 3 
Assume breathing tubes have the same useful life as a mask or facepiece, since facepieces 

are regularly sold with breathing tubes. 

Training 1 ERG (2003) 

Quantitative Fit Testing 1 29 CFR 1910.134(f)(2) 

Half Mask 3 ERG (2003) 
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Table A-10: Respirator PPE Useful Life 

Respirator System Component  
Useful 

Life 
(years) 

Description 

SAR, Continuous Flow 

Mode, Half Mask 

Breathing Tube and Airline 

Hose 
3 

Assume breathing tubes have the same useful life as a mask or facepiece, since facepieces 

are regularly sold with breathing tubes. Airline hose assumed to be replaced with breathing 

tube. 

Pump (1/4 HP) 7 

Pumps are assumed to have a useful life of 7 years for all industries. The useful life is 

estimated by considering a range of daily run times for 260 days per year under the 

assumption that the pump has a service life of 10,000 hours (Northern Safety & Industrial 

2016) and not more than 10 years. 

Pump Installation 7 
EPA assumes that every time a new pump is purchased, it will need to be installed in a clean 

air environment. EPA assumes $50 worth of labor and materials used for installation. 

Pump Inlet Filter 0.48 A replacement rate of about once every two years (MST Inc. 2001) 

Pump Outlet Filter 0.19 

According to Modern Safety Techniques, pump outlet filters have a 200 hour life span (). 

Employees assumed to work 260 days per year. The replacement rate is calculated with the 

assumption of 4 hours of use per day, and 0.19 is rounded to 0.20 for analysis 

Training 1 ERG (2003) 

Quantitative Fit Testing 1 29 CFR 1910.134(f)(2) 

APF Factor 1000 

PAPR, Full Facepiece 

Full Facepiece 3 ERG (2003) 

PAPR System 3 OSHA (1996); ERG (2003) 

Breathing Tube 3 
Assume breathing tubes have the same useful life as a mask or facepiece, since facepieces 

are regularly sold with breathing tubes. 

Cartridge Filters (PAPR) 0.02 Assume PAPR cartridges are replaced at a rate of 50 per year (ERG 2003). 

Training 1 ERG (2003) 

Quantitative Fit Testing 1 29 CFR 1910.134(f)(2) 

PAPR Helmet/Hood 

Hood 3 OSHA (1996); ERG (2003) 

PAPR System Components Kit 3 OSHA (1996); ERG (2003) 

Breathing Tube 3 
Assume breathing tubes have the same useful life as a mask or facepiece, since facepieces 

are regularly sold with breathing tubes. 

Cartridge Filters (PAPR) 0.02 Assume PAPR cartridges are replaced at a rate of 50 per year (ERG 2003). 

Training 1 ERG (2003) 

Quantitative Fit Testing 1 29 CFR 1910.134(f)(2) 

Full Facepiece 3 ERG (2003) 
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Table A-10: Respirator PPE Useful Life 

Respirator System Component  
Useful 

Life 
(years) 

Description 

SAR, Continuous Flow 

Mode, Full Facepiece 

Pump (1/4 HP) 7 

Pumps are assumed to have a useful life of 7 years for all industries. The useful life is 

estimated by considering a range of daily run times for 260 days per year under the 

assumption that the pump has a service life of 10,000 hours (Northern Safety & Industrial 

2016) 

Breathing Tube and Airline 

Hose 
3 

Assume breathing tubes have the same useful life as a mask or facepiece because they are 

regularly sold with breathing tubes. Airline hose assumed to be replaced with breathing 

tube. 

Pump Installation 7 
Assume that every time a new pump is purchased, it will need to be installed in a clean air 

environment. EPA assumes $50 worth of labor and materials used for installation. 

Pump Inlet Filter 0.48 A replacement rate of about once every two years (MST Inc. 2001) 

Pump Outlet Filter 0.19 

According to Modern Safety Techniques, pump outlet filters have a 200 hour life span (). 

Employees assumed to work 260 days per year. The replacement rate is calculated with the 

assumption of 4 hours of use per day, and 0.19 is rounded to 0.2 

Training 1 ERG (2003) 

Quantitative Fit Testing 1 29 CFR 1910.134(f)(2) 

SAR, Continuous Flow 

Mode, Helmet/Hood 

Hood 3 OSHA (1996); ERG (2003) 

Pump (3/4 HP) 7 

Pumps are assumed to have a useful life of 7 years for all industries. The useful life is 

estimated by considering a range of daily run times for 260 days per year under the 

assumption that the pump has a service life of 10,000 hours (Northern Safety & In 

Breathing Tube and Airline 

Hose 
3 

Assume breathing tubes have the same useful life as a mask or facepiece because they are 

regularly sold with breathing tubes. Airline hose assumed to be replaced with breathing 

tube. 

Pump Installation 7 
Assume that every time a new pump is purchased, it will need to be installed in a clean air 

environment. EPA assumes $50 worth of labor and materials used for installation. 

Pump Inlet Filter 0.48 A replacement rate of about once every two years (MST Inc. 2001) 

Pump Outlet Filter 0.19 

According to Modern Safety Techniques, pump outlet filters have a 200 hour life span (). 

Employees assumed to work 260 days per year. The replacement rate is calculated with the 

assumption of 4 hours of use per day, and 0.19 is rounded to 0.2 

Training 1 ERG (2003) 

Quantitative Fit Testing 1 29 CFR 1910.134(f)(2) 

APF Factor 10000 

SCBA, Positive Pressure 

Mode, Full Facepiece 

Positive Pressure SCBA 

System (includes full facepiece) 
3 ERG (2003) 
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Table A-10: Respirator PPE Useful Life 

Respirator System Component  
Useful 

Life 
(years) 

Description 

Air Compressor 16 

Estimated useful life for air compressor is 20 years with preventative maintenance, 16 years 

without preventative maintenance. Assume preventative maintenance not done. EPA 

assumes that an industrial air compressor ($27,021.80) will serve about 5 employees, 

recharging their SCBA cylinders. ($27,021.800/5 = $5,404.36) 

As an alternative to filling SCBA cylinders on site with an air compressor, a cylinder 

recharge system may be used. Costs for this service are not currently developed (Koo 2015). 

Training 1 ERG (2003) 

Quantitative Fit Testing 1 29 CFR 1910.134(f)(2) 

SCBA, Positive Pressure 

Mode, Helmet/Hood 

Positive Pressure SCBA 

System (includes hood) 
3 ERG (2003) 

Air Compressor 16 

Estimated useful life for air compressor is 20 years with preventative maintenance, 16 years 

without preventative maintenance. Assume preventative maintenance not done. EPA 

assumes that an industrial air compressor ($27,021.80) will serve about 5 employees, 

recharging their SCBA cylinders. ($27,021.800/5 = $5,404.36) 

As an alternative to filling SCBA cylinders on site with an air compressor, a cylinder 

recharge system may be used. Costs for this service are not currently developed (Koo 2015). 

Training 1 ERG (2003) 

Quantitative Fit Testing 1 29 CFR 1910.134(f)(2) 

APR: Air-Purifying Respirators; PAPR: Powered Air-Purifying Respirator; SAR: Supplied-Air Respirator; SCBA: Self-Contained Breathing Apparatus  
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Table A-11 presents annualized unit costs estimates for respirators, respirator system components, 

training, fit testing, and medical clearance by respirator system. Useful lives define the schedule used to 

discount each cost component before the estimates are annualized over 20 years. Note that costs of 

complying with an ECEL under the alternative regulatory option are only incurred for the first five years 

of the analytical timeframe. 

 

Respirators are organized by their corresponding APF. Unit cost estimates for individual respirator 

system components and kits are based on price data collected from 57 retailer websites. Price data are 

averaged for component and kit unit cost estimates that incorporate the price of more than one product 

brand. 

 

Table A-11: Annualized PPE Equipment Costs per Worker, by Respirator System 

Respirator 
System 

Component  Unit Cost 
Useful 

Life 

Annualized Unit 
Costs 

3% 7% 

APF Factor 10 

APR, Half Mask 

Half Mask, (APR) $21.12 2 $4 $5 

Cartridge Filters (APR) $19.11 0.01 $672 $841 

Total $676 $846 

APF Factor 25 

PAPR, Loose-

Fitting Facepiece 

Loose-Fitting Facepiece (PAPR) $55.53 3 $7 $9 

Cartridge Filters (PAPR) $12.14 0.02 $213 $267 

PAPR System $1,105.26 3 $133 $173 

Breathing Tube $56.83 3 $7 $9 

Total $360 $458 

APF Factor 50 

APR, Full Facepiece 

Full Facepiece (APR) $231.66 2 $41 $53 

Cartridge Filters (APR) $19.11 0.01 $672 $841 

Total $713 $894 

PAPR, Half Mask 

Half Mask $21.12 3 $3 $3 

Cartridge Filters (PAPR) $12.14 0.02 $213 $267 

PAPR System Components Kit $1,105.26 3 $133 $173 

Breathing Tube and Airline Hose $56.83 3 $7 $9 

Total $356 $452 

SAR, Continuous 

Flow Mode, Half 

Mask 

Half Mask $21.12 
3 $3 $3 

Breathing Tube $154.56 3 $19 $24 

Pump $957.99 7 $60 $83 

Pump Installation $52.43 7 $3 $5 

Pump Inlet Filter $8.17 0.48 $6 $7 

Pump Outlet Filter $13.80 0.19 $26 $32 

Total $117 $154 

APF Factor 1000 

PAPR, Full 

Facepiece 

Full Facepiece $190.46 3 $23 $30 

PAPR System $1,105.26 3 $133 $173 
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Table A-11: Annualized PPE Equipment Costs per Worker, by Respirator System 

Respirator 
System 

Component  Unit Cost 
Useful 

Life 

Annualized Unit 
Costs 

3% 7% 

Breathing Tube $56.83 3 $7 $9 

Cartridge Filters (PAPR) $12.14 0.02 $213 $267 

Total $376 $479 

PAPR, 

Helmet/Hood 

Hood $94.20 3 $11 $15 

PAPR System Components Kit $1,105.26 3 $133 $173 

Breathing Tube $56.83 3 $7 $9 

Cartridge Filters (PAPR) $12.14 0.02 $213 $267 

Total $364 $464 

SAR, Continuous 

Flow Mode, Full 

Facepiece 

Full Facepiece 
$190.46 3 $23 $30 

Pump (1/4 HP) $957.99 7 $60 $83 

Breathing Tube and Airline Hose $154.56 3 $19 $24 

Pump Installation $52.43 7 $3 $5 

Pump Inlet Filter $8.17 0.48 $6 $7 

Pump Outlet Filter $13.80 0.19 $26 $32 

Total $137 $181 

SAR, Continuous 

Flow Mode, 

Helmet/Hood 

Hood $94.20 
3 $11 $15 

Pump (3/4 HP) $1,035.74 7 $65 $89 

Breathing Tube and Airline Hose $154.56 3 $19 $24 

Pump Installation $52.43 7 $3 $5 

Pump Inlet Filter $12.30 0.48 $9 $11 

Pump Outlet Filter $13.80 0.19 $26 $32 

Total $133 $176 

APF Factor 10000 

SCBA, Positive-

pressure Mode, Full 

Facepiece 

Positive-pressure SCBA System 

(includes full facepiece):  $2,385.26 3 $288 $374 

Air Compressor $5,667.28 16 $357 $489 

Total $645 $863 

SCBA, Positive-

pressure Mode, 

Helmet/Hood 

Positive-pressure SCBA system 

(includes hood) 
$2,610.30 

3 $315 $409 

Air Compressor $5,667.28 16 $357 $489 

Total $672 $898 

 

A.1.2(F) Baseline Respirator PPE Use 

Incremental costs of complying with a respirator PPE requirement are estimated by incorporating the 

baseline respirator use among affected facilities. The Respiratory Protection Rule specifies that 

employees exposed to harmful substances must wear respiratory protection if workplace exposure levels 

are above the specified Permissible Exposure Limit (PEL) for that substance. The suitability of an APF 

for a workplace is determined by the Maximum Use Concentration (MUC), or the maximum 
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concentration of a substance that an employee will be protected against while wearing a respirator of a 

given APF. The MUC is calculated by multiplying the APF of a respirator by the exposure limit of a 

substance (29 CFR 1910.134).  

 

For example, given a PEL of 100 ppm, a worker can be expected to be protected from concentrations of 

up to 1,000 ppm while wearing an APF 10 respirator. The APF required for compliance with OSHA’s 

Respiratory Protection Rule is therefore determined by dividing the MUC of a workplace by the PEL. For 

example, if exposure of a regulated substance is 10,000 ppm, facilities will need to provide workers with 

a respirator of an APF of 100 to be compliant with the rule. 

 

It is worth noting that a number of factors are taken into account when selecting a respirator, including 

cost, comfort, compatibility with the facility layout, and mobility requirements of the job. Thus, it is 

likely that respirator selection is not based solely on required APF or cost alone and that facilities may 

provide respirators with APFs above what is required. 

 

This analysis assumes that 50 percent of chlor-alkali workers wear APF 10 and 50 percent wear APF 25 

respirators in the baseline. Chlor-alkali ONUs are assumed to not wear PPE in the baseline. This 

assumption is based on information EPA received from industry that APF 10 and APF 25 respirators are 

used for specific tasks (EPA 2020c). Sheet gasket workers and ONUs are assumed to follow standard 

industry baseline PPE use. 

 

To estimate the standard industry baseline PPE use, the Bureau of Labor Statistic’s 2001 Respirator 

Usage in Private Sector Firms (RUPS) survey is used to estimate the percentage of manufacturing 

facilities that use each type of respirator in the baseline (BLS 2003). The RUPS was conducted jointly by 

the Bureau of Labor Statistics (BLS) and the National Institute for Occupational Safety and Health 

(NIOSH). The survey was conducted between August 2000 and January 2001and collected data on the 

number of private sector establishments that use respirators, as well as the types of respirators they use. 

The survey was sent to a sample 40,002 establishments (75.5 percent response rate) that is representative 

of all private sector establishments. 

  

Table A-12 presents the number and percent of establishments using each type of respirator and the 

percent of establishments associated with each APF for the standard industry baseline. Note that because 

the mode used by supplied air or self-contained breathing apparatus systems (continuous flow or pressure 

demand) is not specified in the survey, it is assumed that establishments are evenly divided between the 

two modes for each respirator type. 
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Table A-12: Standard Industry Baseline Respirator Use, by APF 

APF Respirator Type 
Number of 

Establishments 

Percent of Establishments 
Using Respirators 

Type APF 

10 APR, Half Mask 28,345 38.58% 38.58% 

25 PAPR, Loose-Fitting Facepiece 511 0.70% 0.70% 

50 

APR, Full Facepiece 15,091 20.54% 

26.45% PAPR, Half Mask 2,372 3.23% 

SAR, Continuous Flow Half Mask 1,971 2.68% 

1,000 

PAPR, Full Facepiece 3,398 4.62% 

27.59% 
PAPR, Helmet/Hood 5,647 7.69% 

SAR, Continuous Flow Full Facepiece 2,729 3.71% 

SAR, Continuous Flow Helmet/Hood 8,498 11.57% 

10,000 

SCBA, Positive-pressure Mode, Full 

Facepiece 2,457 3.34% 
6.68% 

SCBA, Positive-pressure Mode, 

Helmet/Hood 2,457 3.34% 

 

 

Standard industry baseline use was then estimated using the 2001 RUPS survey data (BLS 2003) 

estimates for the number of manufacturing establishments using PPE and the 2001 Census County 

Business Patterns data (U.S. Census Bureau 2001) to estimate the total number of establishments in the 

manufacturing industry.  

 

Table A-13 presents a summary of the baseline PPE use by use category.  

 
Table A-13: Percent of Establishments with Baseline PPE 

Use, by Use Category 

Sheet Gasket Chlor-Alkali1 

28% 100% 
1 Based on respirator use rates in the manufacturing industry from BLS 2003 and U.S. 

Census Bureau 2001 
2 Chlor-alkali workers assumed to use APF 10 or 25 in the baseline, evenly split between 

each APF. Chlor-alkali ONUs assumed to not wear PPE. 

 

A.1.2(G) Annualized Incremental Respirator PPE Unit Costs 

Annualized incremental costs are estimated separately for each baseline PPE use scenario. Costs are first 

estimated for facilities that do not provide PPE in the baseline. Incremental costs for the other scenarios 

are then weighted by the percentage of facilities with each type of baseline PPE use, (see Section 

A.1.2(F)) to estimate the average incremental respirator PPE cost per worker. 

Table A-14 presents the total annualized cost of a PPE program assuming no baseline PPE use, by APF 

requirement and discount rate.  
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Table A-14: Total Annualized PPE Costs, by Respirator System 

APF Respirator System 
Equipment 

Costs 

Medical 
Evaluation 

Costs 

Fit Test 
Costs 

Training 
Costs 

Total 
Costs 

 
3 Percent Discount Rate  

10 APR, Half Mask $676 $6 $21 $41 $744 
 

25 
PAPR, Loose-Fitting 

Facepiece $360 $6 $0 $83 $449 
 

50 APR, Full Facepiece $713 $6 $21 $41 $781 
 

50 PAPR, Half Mask $356 $6 $50 $83 $495 
 

50 
SAR, Continuous Flow 

Half Mask $117 $6 $50 $83 $256 
 

1000 PAPR, Full Facepiece $376 $6 $50 $83 $515 
 

1000 PAPR, Helmet/Hood $364 $6 $50 $83 $503 
 

1000 
SAR, Continuous Flow Full 

Facepiece $137 $6 $50 $83 $276 
 

1000 
SAR, Continuous Flow 

Helmet/Hood $133 $6 $50 $83 $272 
 

10000 
SCBA, Positive-pressure 

Mode, Full Facepiece $645 $6 $50 $166 $867 
 

10000 
SCBA, Positive-pressure 

Mode, Helmet/Hood $672 $6 $50 $166 $894 
 

7 Percent Discount Rate  

10 APR, Half Mask $846 $9 $26 $52 $933 
 

25 
PAPR, Loose-Fitting 

Facepiece $458 $9 $0 $104 $571 
 

50 APR, Full Facepiece $894 $9 $26 $52 $981 
 

50 PAPR, Half Mask $452 $9 $62 $104 $627 
 

50 
SAR, Continuous Flow 

Half Mask $154 $9 $62 $104 $329 
 

1,000 PAPR, Full Facepiece $479 $9 $62 $104 $654 
 

1,000 PAPR, Helmet/Hood $464 $9 $62 $104 $639 
 

1,000 
SAR, Continuous Flow Full 

Facepiece $181 $9 $62 $104 $356 
 

1,000 
SAR, Continuous Flow 

Helmet/Hood $176 $9 $62 $104 $351 
 

10,000 
SCBA, Positive-pressure 

Mode, Full Facepiece $863 $9 $62 $207 $1,141 
 

10,000 
SCBA, Positive-pressure 

Mode, Helmet/Hood $898 $9 $62 $207 $1,176 
 

 

To calculate the total annualized cost of achieving a given APF level, the analysis allows for the 

possibility that a respirator with a higher APF will be used to meet a requirement for a lower APF. Thus, 

the average annualized cost for each APF requirement is estimated by weighting the annualized costs of 

the respirator systems expected to be used to comply with the requirement by the number of baseline 

establishments using each respirator (see Table A-12 and Table A-13). This analysis assumes that 

facilities currently providing employees with respirator APFs below that required by the rule will incur 

incremental costs equal to the total costs of the new PPE program less the recurring costs of the current 

PPE program. There are no incremental costs associated with facilities currently complying with the 

rule’s PPE requirements.  
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Table A-15 presents the annualized incremental PPE costs for purified or supplied air by use category, 

with a 3 percent discount rate. Table A-16 presents the annualized incremental PPE costs of purified or 

supplied air by baseline PPE scenario, with a 7 percent discount rate.  

 

Note that in some cases, higher APFs are estimated to have lower costs than lower APFs (see Table 

A-11), and thus facilities may realize a cost savings by replacing their lower APF system with a higher 

one. Purified air respirators that rely on cartridge systems tend to have lower APFs. Frequent 

replacements of these cartridge systems is a large component of costs, which is why lower APFs may 

have higher costs than supplied air systems at higher APFs. Although costs may be lower for supplied air 

systems, employers may still prefer purified air respirators for mobility and comfort. Costs for decreased 

mobility and comfort were not quantified in this analysis; thus, the estimates presented in Table A-15 and 

Table A-16 may underestimate true social costs of an ECEL requirement. 

 
Table A-15: Incremental Annualized PPE Costs, by Baseline PPE Scenario, 3 Percent Discount Rate 

Exposure Threshold APF 
Baseline 

Percentage 
of No Use 

Baseline No 
Use Cost 

Baseline 
Use Cost 

Average 
Incremental 
APF Cost 

Sheet Gasket Workers and ONUs1 

Less than ECEL - 

72% 

 

- - - 

Between ECEL and <10 times the ECEL 10 $636 $0 $456 

10 to <25 times the ECEL 25 $569 -$68 $389 

25 to <50 times the ECEL 50 $570 -$66 $390 

50 to <1,000 times the ECEL 1,000 $476 -$161 $296 

1,000 to <10,000 times the ECEL 10,000 $881 $244 $701 
Chlor-Alkali Workers2 

Less than ECEL - 

0% 

- - - 

Between ECEL and <10 times the ECEL 10 $636 $0 $0 

10 to <25 times the ECEL 25 $569 -$28 -$28 

25 to <50 times the ECEL 50 $570 -$26 -$26 

50 to <1,000 times the ECEL 1,000 $476 -$121 -$121 

1,000 to <10,000 times the ECEL 10,000 $881 $284 $284 
1 Based on respirator use rates in the manufacturing industry from BLS 2003 and U.S. Census Bureau 2001 
2 Chlor-alkali workers assumed to use APF 10 or 25 in the baseline, evenly split between each APF. Chlor-alkali ONUs assumed to not wear PPE. 
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Table A-16: Incremental Annualized PPE Costs, by Baseline PPE Scenario, 7 Percent Discount Rate 

Exposure Threshold APF 
Baseline 

Percentage 
of No Use 

Baseline No 
Use Cost 

Baseline 
Use Cost 

Average 
Incremental 
APF Cost 

Sheet Gasket Workers and ONUs1 

Less than ECEL - 

72% 

- - - 

Between ECEL and <10 times the ECEL 10 $805 $0 $577 

10 to <25 times the ECEL 25 $725 -$80 $497 

25 to <50 times the ECEL 50 $726 -$79 $499 

50 to <1,000 times the ECEL 1,000 $614 -$191 $387 

1,000 to <10,000 times the ECEL 10,000 $1,159 $353 $931 

Chlor-Alkali Workers2 

Less than ECEL - 

0% 

- - - 

Between ECEL and <10 times the ECEL 10 $805 $0 $0 

10 to <25 times the ECEL 25 $725 -$27 -$27 

25 to <50 times the ECEL 50 $726 -$26 -$26 

50 to <1,000 times the ECEL 1,000 $614 -$138 -$138 

1,000 to <10,000 times the ECEL 10,000 $1,159 $407 $407 
1 Based on respirator use rates in the manufacturing industry from BLS 2003 and U.S. Census Bureau 2001 
2 Chlor-alkali workers assumed to use APF 10 or 25 in the baseline, evenly split between each APF. Chlor-alkali ONUs assumed to not wear PPE. 

 

A.1.3 Notifications and Recordkeeping 

Cost estimates for the burden associated with notifications and recordkeeping were developed from the 

U.S. Occupational Health and Safety Administration’s (OSHA) Final Economic Analysis and Final 

Regulatory Flexibility analysis for Occupational Exposure to Respirable Crystalline Silica (OSHA 2016). 

OSHA (2016) included a recordkeeping burden for program development and associated recordkeeping, 

program updates and associated recordkeeping, and exposure monitoring recordkeeping and notifications.  

OSHA (2016) assumed that a human resources manager will be responsible for program development and 

recordkeeping. OSHA estimated that it will take 4 hours for small employers (those with fewer than 20 

employees) and medium employers (those between 20 and 499 employees) and 8 hours for large 

employers (those with 500 or more employees) to develop the program and provide the appropriate 

recordkeeping. In addition, OSHA estimated that it will take half as much time (2 hours for small and 

medium employers and 4 hours for large employers) to review and update the plan (including appropriate 

recordkeeping), and that 20 percent of establishments will do so in any given year. This analysis uses the 

unit burdens for medium employers given the number of entities and the total workers across those 

entities. OSHA estimated that it will take a human resources manager 15 minutes per sample (i.e., per 

employee being monitored) to provide the required recordkeeping for exposure monitoring, which 

includes recording the sampling results and notifying the employee of the sampling results. This analysis 

assumes that these activities will be performed by a manager. See Section 3.3 for the wage rates used in 

this analysis. 

The per-facility costs for each threshold at 3 and 7 percent discount rates are presented in Table A-17. 

The per-worker costs for each threshold are presented in Table A-18. 
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Table A-17: Annualized Per Facility ECEL Notification and Recordkeeping Costs 

Threshold 

Cost Incurred Per Facility 

One time cost of 
setting up ECEL 

program and 
associated 

recordkeeping1 

Updating ECEL 
program and 
associated 

recordkeeping2 

Annualized 
(3% 

Discount 
Rate) 

Annualized 
(7% 

Discount 
Rate) 

< Action level $360  $180  $33  $44  

Between action level and limit $360  $180  $33  $44  

limit to <10 times the limit $360  $180  $33  $44  

10 times the limit to <25 times the 

limit 
$360  $180  $33  $44  

25 times the limit to <50 times the 

limit 
$360  $180  $33  $44  

50 times the limit to <1,000 times the 

limit 
$360  $180  $33  $44  

1,000 times the limit to <10,000 times 

the limit 
$360  $180  $33  $44  

1 Estimated as 4 hours of labor with the fully loaded managerial wage rate for manufacturing industry ($89.93). 
2 Estimated as 2 hours of labor with the fully loaded managerial wage rate for manufacturing industry ($89.93). 
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Table A-18: Annualized Per Worker ECEL Notification and Recordkeeping Costs 

Threshold 

Cost Incurred Per Worker 

Exposure monitoring 
notifications and 
recordkeeping 

Annualized (3% 
Discount Rate) 

Annualized (7% 
Discount Rate) 

< Action level 
$224.83=10 samples*1 

sample periods*$22.48 
$65  $80  

Between action level and limit 
$449.65=10 samples*2 

sample periods*$22.48 
$130  $159  

limit to <10 times the limit 
$899.30=10 samples*4 

sample periods*$22.48 
$259  $318  

10 times the limit to <25 times the 

limit 

$899.30=10 samples*4 

sample periods*$22.48 
$259  $318  

25 times the limit to <50 times the 

limit 

$899.30=10 samples*4 

sample periods*$22.48 
$259  $318  

50 times the limit to <1,000 times the 

limit 

$899.30=10 samples*4 

sample periods*$22.48 
$259  $318  

1,000 times the limit to <10,000 times 

the limit 

$899.30=10 samples*4 

sample periods*$22.48 
$259  $318  

 

A.1.4 Exposure Control Document 

Under an ECEL, EPA would require firms to document their efforts to use elimination, substitution, 

engineering controls, and administrative controls to reduce exposure to or below the ECEL. This exposure 

control plan document should include: 

• Identification of the exposure controls including: elimination, substitution, engineering controls, 

and administrative controls available to reduce exposures in the workplace to either at or below 

the ECEL or to the lowest level achievable, and document the exposure controls selected based 

on feasibility, effectiveness, and other relevant considerations; 

• If exposure controls were not selected, document the efforts identifying why these are not 

feasible, effective, or otherwise not implemented; 

• Implementation of exposure controls selected, including proper installation, maintenance, 

training, or other steps taken; 

• Regular inspections, evaluations, and updating of the exposure controls to ensure effectiveness 

and confirmation that all persons are using them accordingly; and 

• Occurrence and duration of any start-up, shutdown, or malfunction of the facility that causes air 

concentrations above the ECEL and subsequent corrective actions taken during start-up, 

shutdown, or malfunctions to mitigate exposures to chrysotile asbestos. 
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While a similar written exposure control plan is required by OSHA at 29 CFR 1910.1001 where the PEL 

is exceeded, it is assumed that all facilities have exposures under the PEL and thus do not incur these 

costs in the baseline.  

This analysis develops estimates for developing a written exposure control document from OSHA’s Final 

Economic Analysis and Final Regulatory Flexibility analysis for Occupational Exposure to Respirable 

Crystalline Silica (OSHA 2016). OSHA (2016) assumes that a supervisor will develop and the written 

plan. OSHA estimates that it will take 1 hour to develop the plan for establishments with fewer than 20 

employees, 4 hours for establishments between 20 and 499 employees, and 16 hours for establishments 

with more than 500 employees. This analysis uses the unit burdens for medium employers given the 

number of entities and the total workers across those entities, and assumes that the plan will be developed 

by a certified industrial hygienist. See Section 3.3 for the wage rates used in this analysis. 

The per-facility cost at 3 and 7 percent discount rates are presented in Table A-19. 

Table A-19: Annualized ECEL Exposure Control Document Cost 

One time cost of developing 
exposure control plan1 

Annualized (3% 
Discount Rate) 

Annualized (7% 
Discount Rate) 

$274.40  $17.80  $25.32  

Estimated as 4 hours of labor with the fully loaded certified industrial hygienist wage rate for 

manufacturing industry ($68.60). 

 

A.1.5 Signage and Labeling 

The alternative regulatory option requires facilities to display the EPA ECEL value in work areas where 

any worker or ONU may be exposed to chrysotile asbestos, consistent with OSHA standards under 29 

CFR 1910.1001(j)(4). This analysis estimates a cost of $15.32 for a sign displaying the ECEL value, 

based on average prices for custom 10 x 7” OSHA-compliant signs from 10 suppliers (Average of 10 

Online Retailers 2021). It is assumed that there are five work areas in each facility where workers may be 

exposed to asbestos, resulting in a total estimated one-time cost of $77.65 per facility. Annualized signage 

costs over the 20-year analytical timeframe at 3 and 7 percent discount rates are presented in Table A-20. 

Table A-20: Annualized ECEL Signage and Labeling Cost 

Number of Signs 
per Facility 

Average Price per 
Sign 

One-Time Cost 
per Facility 

Annualized Cost per Facility 

3 Percent 
Discount Rate 

7 Percent 
Discount Rate 

5 $15.53  $77.65  $4.89  $6.70  

 

A.2 Downstream Notification 

Under the alternative regulatory option, manufacturers, processors, and distributors of chrysotile asbestos 

for uses in the chlor-alkali and sheet gasket industries must provide downstream notification of the 

prohibitions through safety data sheets (SDSs). Firms will comply with a downstream notification 

requirement by adding text to their SDSs that state that the product cannot be distributed in commerce or 

process for commercial and consumer use.  

 

This analysis estimates that firms will spend one hour of technical labor to update their SDS. This 

estimate is consistent with burdens used in previous economic analyses for proposed and final TSCA 

Section 6 actions (EPA 2016a; 2019a; 2019c). In addition to updating the SDS itself, firms will need to 
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notify downstream users that the SDS has been updated. It is assumed that sheet gasket firms will each 

notify an average of two customers by providing paper copies of the updated SDS. This analysis estimates 

$0.11 per page in photocopy costs based on the cost of professional black-and-white photocopy services 

from Staples (Staples 2019). However, note that costs will likely be lower for firms using in-house 

printing. It is assumed that each SDS is 10 pages long. In addition, it is assumed that each firm will spend 

1 minute of clerical time per downstream notification to prepare the photocopies (EPA 2016b).  

 

Note that is also possible that firms publish electronic SDS copies online rather than providing physical 

copies to customers. However, it is not clear to what extent publishing electronic SDS files is standard 

practice. To provide conservative estimates that do not underestimate costs, this analysis assumes that 

firms will provide paper SDS copies to customers.  

 

This analysis also assumes that firms will retain records related to downstream notification, such as 

retaining a copy of the downstream notification and the contact information indicating to whom the SDS 

notification was sent. It is assumed that each firm will spend 0.0734 hours of clerical labor for 

recordkeeping activities (EPA 2020a). 

 

Table A-21 presents per-firm downstream notification unit costs for sheet gasket stampers. Wage rates 

used in this analysis are presented in Section3.3.  

 

Table A-21: Downstream Notification Unit Cost 

Cost Component Hours Wage Rate Labor Cost Material Cost Total Unit Cost 

Update SDS 1 $83.76  $83.76  - $83.76  

Photocopy 0.0333 $35.84  $1.19  $2.20  $3.39  

Recordkeeping 0.0734 $35.84  $2.63  - $2.63  

Total Unit Cost $89.78  

 

 

A.3 Disposal 

The proposed rule places restrictions on commercial disposal of chrysotile in a manner consistent with 

Clean Air Act (CAA) and Occupational Safety and Health Administration (OSHA) restrictions. Entities 

must also maintain records of compliance with applicable commercial disposal regulations for chrysotile 

asbestos. 

 

EPA has established the Asbestos National Emission Standards for Hazardous Air Pollutants (NESHAP) 

under the CAA at 40 CFR Part 61, Subpart M. The rule is applicable to manufacturing uses and requires 

asbestos-containing waste material to be sealed in a leak-tight container while wet, labeled, and disposed 

of properly in a landfill qualified to receive asbestos waste. In addition, facilities are required to maintain 

waste shipment records for at least 2 years.  

 

OSHA regulates occupational exposures to asbestos for general industry at 29 CFR 1910.1001. The 

standard specifies that waste, scrap, debris, bags, containers, equipment, and clothing contaminated with 

asbestos consigned for disposal shall be collected, recycled and disposed of in sealed impermeable bags, 

or other closed, impermeable containers. The standard applies to all occupational exposures to asbestos in 

all industries, including the industries covered by this proposed rule. 

 

All firms are assumed to be compliant with disposal activities in the baseline. However, not all firms are 

assumed to keep associated records in the baseline. This analysis assumes that firms may demonstrate 

compliance with disposal recordkeeping requirements by maintaining records such as waste production 



 

Appendix A: Unit Costs  ▌ pg. A-30 

and transfer receipts. EPA estimates that records of disposal compliance entails 600 pages per year, 

involving 0.00067 hours of technical labor and 0.0067 hours of clerical labor per page (EPA 2020a). 

Based on the wage rates presented in Table 3-2, this results in an estimated $178 in disposal 

recordkeeping costs per year. 

 

A.4 Recordkeeping 

Under both the proposed and alternative regulatory options, firms must maintain ordinary business 

records which demonstrate compliance with the prohibitions, restrictions, disposal, and other provisions. 

Records must be maintained for five years.  

 

Costs of recordkeeping activities for the ECEL, downstream notification, and disposal requirements are 

previously discussed in the respective sections. Where applicable, they are incorporated into the total 

costs of the regulatory requirement. To demonstrate compliance with the prohibition requirement, EPA 

expects that firms will maintain business records such as import volumes of chrysotile asbestos, supplier 

information, and/or bills of lading and invoices. It is expected that firms maintain these records in the 

baseline as part of their customary business practices. For example, the U.S. Internal Revenue Service 

(IRS) recommends that firms retain invoices to document assets, expenses, and gross receipts and 

purchases (IRS 2015). This analysis therefore assumes that no firms incur incremental recordkeeping 

requirements for these business records. 
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