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ECONOMIC IMPACT ANALYSIS:
CLAY CERAMICSMANUFACTURING

1 INTRODUCTION

Pursuant to Section 112 of the Clean Air Act, the U.S. Environmenta Protection Agency (EPA or the
Agency) is developing National Emissions Standards for Hazardous Air Pollutants (NESHAP) to address the
emissions released from mgjor sources in the clay ceramics manufacturing source category. The clay ceramics
industry manufactures such products as dinnerware, kitchenware, pottery, sanitaryware, and ceramic floor and
wadll tile. EPA has defined the clay ceramics manufacturing source category to include only those facilities that
produce pressed floor tile, pressed wall tile, other pressed tile, and sanitaryware because no mgor sources
were identified in the other segments of the clay ceramics manufacturing industry. Ceramic tile and sanitaryware
are used asinputs to the production of buildings, structures, and homes. The NESHAP which this economic
impact analysis (EIA) addressesis scheduled to be proposed in mid-2001. The Innovative Strategies and
Economics Group (ISEG) of the Office of Air Qudity Planning and Standards (OAQPS) has developed this
andysisin support of the evauation of impacts associated with the clay ceramics manufacturing NESHAP.

11  Scopeand Purpose

This report evauates the economic impacts of pollution control requirements on ceramic floor and wall
tile and sanitaryware manufacturing operations. The Clean Air Act (CAA) was designed to protect and
enhance the qudity of the nation’s air resources and Section 112 of the CAA establishes the authority to
control hazardous air pollutant (HAP) emissions. To reduce emissons of HAPS, the Agency establishes
maximum achievable control technology (MACT) standards. The term “MACT floor” refers to the minimum
control technology on which MACT standards can be based. The MACT floor is set by the average emissions
limitation achieved by the best performing 12 percent of sourcesin a category or subcategory when that
category or subcategory contains at least 30 sources. For this NESHAP, the MACT floors for exigting kilns at
magor sources in the clay ceramics source category require no control of HAP emissions; however new kilns a
magor sourcesin this source category are required to meet aMACT floor that entails some level of control.
Since the proposed rule requires no control of existing sources, no costs will be incurred by existing sources.

1.2  Organization of the Report

The report is organized as follows: Section 2 provides a profile of the industry which includes a
description of the producers and consumers of clay ceramic products. This section adso presents available
market data and trends in the industry, including domestic production, foreign trade, and apparent U.S.
consumption. Specid attention is given to the ceramic tile and sanitaryware manufacturing segments of the
industry, Snce the facilities that produce these products are included in the clay ceramics manufacturing source
category as defined by EPA. Section 3 describes the facility-level costs new sources will face to comply with
this NESHAP and Section 4 provides facility-, market-, and society-level impacts of complying with thisrule.
Smadl business consderations are made in Section 5 as required by the Regulatory Hexibility Act (RFA) which
was modified by the Smal Business Regulatory Enforcement Fairness Act of 1996 (SBREFA).
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2 INDUSTRY PROFILE

Though the clay ceramics manufacturing source category only includes facilities that produce ceramic
tile and sanitaryware, thisindustry profile provides an overdl description of the clay ceramics manufacturing
industry. In some sections, however, the report will focus on ceramic tile and sanitaryware since producers of
these products are included in the clay ceramics manufacturing source category. The indudtry profileis
organized as follows. Section 2.1 describes the processes and costs of producing clay ceramic products, as
well asthe types of emissions reeased during production. Section 2.2 explains the various uses, consumers,
and substitute products available for ceramic products. Section 2.3 provides asummary profile of the clay
ceramics source category, including a description of the ceramic tile and sanitaryware manufacturing facilities
and the companies that own them.

Clay ceramics are heat- and corroson-resstant products made by shaping and hesting clay minerds.
Some ceramic products include pottery, dinnerware, kitchenware, sanitaryware, bathroom accessories, and
floor and wall tile. Kitchenware and dinnerware are used for food service, storage, and preparation, while
bathroom accessories, sanitaryware, and ceramic tile are used in the congtruction of homes and buildings.
Pottery often serves a decorative purpose, but is sometimes used for food preparation and presentation.

Clay ceramics manufacturing fals under the following North American Indudrid Classfication System
(NAICYS) codes:

. NAICS 327122 - Ceramic Wal and Floor Tile Manufacturing;

. NAICS 327111 - Vitreous China Plumbing Fixture and China and Earthenware Bathroom
Accessories Manufacturing; and

. NAICS 327112 - Vitreous China, Fine Earthenware, and Other Pottery Product
Manufacturing.

These correspond to the following Standard Industrial Classification (SIC) codes:

. SIC 3253 - Ceramic Wl and FHoor Tile,

. SIC 3261 -Vitreous China Plumbing Fixtures and China and Earthenware Fittings and

Bathroom Accessories,

. SIC 3262 - Vitreous China Table and Kitchen Articles,

. SIC 3263 - Fine Earthenware (Whiteware) Table and Kitchen Articles; and

. SIC 3269 - Pottery Products, not elsewhere classfied (n.e.c.).

Production of the various traditiona ceramic products follows asmilar process. During this production
process, HAPs are released. The primary HAPs emitted are hydrogen fluoride (HF) and hydrogen chloride
(HCI) and the primary sources of these emissions are the kilns used to fire the ceramic products.

21  Production Overview

This section provides a genera description of the clay ceramics manufacturing process. Section 2.1.1
provides an overview of the production process, while Section 2.1.2 briefly describes the emissons released as
clay ceramic products are produced. Section 2.1.3 addresses the costs of producing ceramic products and
last, Section 2.1.4 discusses the vaues of the types of clay minerals used in the production of clay ceramics.

2.1.1 General Process Description

The generd process steps used in the production of ceramics include raw materia processing, mixing,
forming, shape drying, glazing, firing, and finishing. A generic process flow diagram is shown in Figure 2-1
following Section 2.1.1. Information in this section was taken from EPA’s Emission Factor Documentation on
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Ceramic Products Manufacturing (1996). Raw materia processing typicaly includes crushing, grinding,
screening, drying, and granulation or powder formation. Some ceramic manufacturers perform some or al of
these operations ondte, but many purchase processed raw materidsthat require little, if any, additiona
processng. After initia processing, the raw materids are mixed and formed. In some ceramic mixes, binders
and other additives are used to form atemporary bond to maintain the shape of the ceramic until it can be fired.
Other additives dso may be included in the mix to impart pecific properties to the finished product. Inthe
forming step, the mixture is molded or shaped. The ceramic mix can be formed by avariety of processes, the
maost common of which are pressing and dip cagting. After forming, the ceramic may be “green machined” to
eliminate rough surfaces and edges or to modify the shape. The next step is shape drying, which can be
performed in continuous or periodic dryers. Ceramic glazes can be gpplied before firing or between firing
stages, depending on the type of product. Firing may be performed in one or more stages. The fallowing
paragraphs describe each of the principle processing steps used in the production of ceramics. raw materia
processing, mixing, forming, shape drying, glazing, firing, and finishing.

2.1.1.1 Raw Material Processing

The raw materids used in the manufacture of ceramics range from unprocessed clays and other
minerals mined from natura depodts to high purity powders prepared by chemicd synthess. Naturdly-
occurring raw materids used to manufacture ceramics include avariety of clays (including bdl clay, kaolin, fire
clay, and common clay), feldspar, tac, slica, and nepheline syenite. Silicacan be in the form of slicasand,
quartz, or flint.

Many raw materials require some degree of beneficiation prior to use in ceramic production. The basic
beneficiation processes include crushing, grinding, and Szing or classfication. Fadilities that form ceramic
bodies by pressing, often granulate raw materids and raw materia mixes to produce a free-flowing powder. In
addition, some facilities dry raw materids ongte. Primary crushing is used to reduce the size of coarse
materias, such as clays, down to approximately 1 to 5 centimeters (cm) (0.5 to 2 inches[in.]). The most
common types of crushers used are jaw crushers, cone crushers, gyratory crushers, and roll crushers.
Secondary crushing or grinding reduces particle Sze down to gpproximately 1 millimeter (mm) (0.04in.) in
diameter. Fine grinding or milling reduces the particle size down to as low as 1.0 micrometer (um) (4 x 10° in.)
in diameter. Bal mills are the most commonly used piece of equipment for milling. Hammer mills, vibratory
mills, attrition mills, and fluid energy millsaso are used. Crushing and grinding typicaly are dry processes, but
some facilities use wet ball millsto grind and mix raw materiasin one step.

Sizing and classfication separate the raw materid into Szeranges. Sizing is most often accomplished
using one or more vibrating screensin series. Screens can have one or more decks, with each successive deck
fitted with an increasingly smdler mesh. A single-deck screen can produce two Size fractions, the oversize (that
materia that does not pass through the screen) and the undersize (the materia that passes through the screen).
To achieve more than two Sze ranges, multi-deck screens are used. Often, the grinding and screening steps are
designed as a closed-circuit system in which the grinder discharge is conveyed to screens, oversize materia
exiting the screen is conveyed back to the grinder, and undersize materia is conveyed to the next step in the
process or to sorage. Air classfication dso isused in the ceramics industry to separate materias by size.

Some raw materias, particularly those that are stored outside, must be dried before being processed
for ceramics manufacturing. Drying helps prevent caking during storage, prepares the materid for dry mixing,
and produces a cons stent moisture content among the raw materials. Rotary dryers are most commonly used
for drying ceramic raw materids. Vibrating grate dryers and fluidized bed dryers dso are used. Raw materia
dryer operating temperatures generally range from 50° to 120°C (120° to 250°F).
2.1.1.2 Mixing
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The purpose of mixing isto combine the condtituents of a ceramic mix to produce a more chemicaly
and physicdly uniform materid for forming. The type of mixer used typicaly is afunction of the forming method
that follows mixing. Facilitiesthat form products by dip-casting typicdly use blungers or wet mixers. Dry
mixing is used when the ceramic isto be dry-pressed or formed by some other dry forming process.

Binders and other additives may aso be added in the mixer. Binders are used to form temporary
bonds between raw materid grainsto help maintain the shape of the ceramic until it can befired. Organic
binders are typicdly burned off during firing; inorganic binders become part of the ceramic matrix during firing.
Binders aso can serve as lubricants and can impart other propertiesto the find product. Some examples of
binders used in the production of ceramics are clays, slicates, and phosphates. Additives generdly are used to
facilitate processing or impart specific properties to the fina product. For example, clays and other materids
can be used as fluxing agents that alow the ceramic product to be fired at lower temperatures. In durry
processing, deflocculants, surfactants, and antifoaming agents may be added prior to dip-casting to improve
processing. Deflocculants and surfactants are used as dispersion aids.
2.1.1.3 Forming

In the forming step, the ceramic mix is consolidated and molded to produce a cohesive body of the
desired shape and size. Forming methods can be classified as either dry forming, plastic molding, or wet
forming. Dry forming consgs of the smultaneous compacting and shaping of dry ceramic powdersin arigid
die or flexible mold. The most commonly used dry forming method is pressing, which is used for forming
relatively smple shapes. Ceramic tile typicaly are formed by dry pressng. Prior to pressing, many facilities
granulae the ceramic mix to form a free-flowing powder, thereby improving handling and compaction. The
most commonly used method of granulation is spray-drying. In this step, the ceramic mix is combined with
water to form adurry. The durry isinjected into adrying chamber with hot gases. Asthe hot gases contact
the durry, apowder isformed and collected in a cyclone or fabric filter. Spray dryers generdly are gasfired
and operate at temperatures of 70° to 570°C (160° to 1050°F).

For more complex shapes, isogtatic pressing and vibratory compaction can be used. Inisogtatic
pressing, the ceramic mix is placed insde a flexible mold, which is then deaired, seded, and placed ina
pressurized chamber. Vibratory compaction is used for producing irregular shapes from ungranulated powders.

Pastic molding is accomplished by jiggering, or injection molding. Jiggering is used to form circular or
axidly symmetrica shgpes by shaping a plastic materia on a pinning platform. Jggering iswidely used in the
production of dinnerware. In injection molding, a ceramic mixture, which typicdly is heated, isinjected into a
die. This method generdly is used for making smdl, complex shapes.

Wet forming methods involve the use of aceramic durry. The most commonly used wet forming
method is dip cagting. Other wet forming methods include gelcasting and tape casting. In dip cadting, a
ceramic durry with a moisture content of 20 to 35 percent is poured into aporous mold. Capillary suction of
the mold draws the liquid from the mold, thereby consolidating the cast ceramic materid. After afixed time, the
excess durry isdrained, and the cast shapeisdried. Sip cagting iswiddy used in the manufacture of snks and
other sanitaryware and structura ceramics with complex shapes.
2.1.1.4 Shape Drying

The next step is shape drying, which can be performed in continuous or periodic dryers. Generdly, the
type of dryer isdictated by the type of kiln used to fire the ceramic ware; afacility that uses continuous kilns will
a0 use continuous dryers. Drying reduces the free moisture content of the ceramic shape to prevent
differentid shrinkage, digtortion, cracking, and spaling when the shagpe isfired in the kiln. Drying aso reduces
the energy requirements for firing and can serve the purpose of driving off organic additives. The most
commonly used method of drying ceramicsis by convection, in which heated air is circulated around the
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ceramics. Fadilities that use tunnd kilns often use the waste heat from the cooling zone of the kiln to heet the
dryer. Natura gas and eectricity aso are used to provide drying hest. In addition, some facilities use steam-
heated dryers, and some dryers are fired with propane.

2.1.1.5 Glazing

Glazes resemble glass in structure and texture. The purpose of glazing isto provide a smooth, shiny
surface that sealsthe ceramic body. Not dl ceramics are glazed. Those that are glazed can be glazed prior to
firing, or can be glazed after firing, followed by refiring to set the glaze. Many facilities prepare glazes ongte by
grinding and mixing a combination of raw materids, other facilities purchase glazes that require no additiona
processing. In most cases, the primary materids in the glaze mix are the same materids that form the ceramic
body. Meta oxides, such as chromium oxide, cobalt oxide, and manganese oxide often are used to color
glazes. Glazes generdly are goplied by spraying, but dipping or flooding aso are used for glaze gpplication.
Depending on their condtituents, glazes mature at temperatures of 600° to 1500°C (1110° to 2730°F).
2.1.1.6 Firing

Firing serves three primary functions. to substantialy reduce the number of poresin the ceramic; to
increase the dengty of the ceramic; and to bond together the individud materid grainsinto a strong, hard mass
(ceramic bond). If firing results in the formation of a significant amount of glass, the processisreferred to as
vitrification. If no glassforming or meting occurs, the processisreferred to as Sntering.  Firing cycles generaly
conss of three phases. gradud heating of the ceramic body to the soak temperature, which typicaly is
approximately two-thirds of the melting point of the materid at ambient pressure; a soak period of constant,
peak temperature (soak temperature), where the bond between the materia grainsisformed; and a gradua
cooling down of the fired ceramic. Maximum kiln temperatures typicaly range from about 900° to 1330°C
(1650° to 2430°F).

Asisthe case for drying, firing can be performed as a continuous or batch process. Tunnd kilnsand
roller hearth kilns (roller kilns) are used for continuous firing. Tunnel kilns congst of along refractory-lined
tunnd through which the green ceramics move, typicdly stacked on rail cars. Tunnel kilns generdly have
separate zones for preheeting or drying, firing, and cooling. Roaller kilns are low-profile kilns that are smilar to
tunnd kilns except that the green ceramicstravd through the kiln in asingle layer onrollers. The primary
advantages of tunnd kilns and roller kilns are lower energy consumption and the ease with which the ceramics
can be transported through the firing process when compared to periodic kilns. Raller kilns have the additiond
advantage of shorter firing times than are required when tunnel kilns are used. The main disadvantages of tunnel
and roller kilns are the high capitd cost and inflexibility to changesin operating conditions. Mogt tunnel and
roller kilns are fired with natura gas. Electricity and propane dso are used to heat some tunnd kilns.

Batch firing kilns are referred to by severd terms, which generdly relae to the mechanism by which the
kiln opens or by the method used to move the ceramic ware into or out of the kiln. Bell kilns and shuttle kilns
are designed with aremovable superstructure that istilted or raised usng hydraulic struts to alow entrance and
egress. In eevator kilns, the kiln structure is suspended. The base or floor of the kiln is raised into position
during firing and lowered to alow the ceramic shapes to be loaded or removed. In this memorandum, al batch
firing kilns are referred to generically as periodic kilns.

The main advantage of periodic kilnsisthat they can readily accommodate changes in firing temperature
profile and cycle time to match the requirements of awide variety of ceramic products. The primary
disadvantage of periodic kilnsis higher energy costs per ton when compared to tunnel kiln and roller kiln costs
per ton. Mogt periodic kilns are fired with natural gas. Some periodic kilns dso are heated with dectricity or
propane. Periodic kiln operating temperatures range from 950° to 1370°C (1750° to 2500°F). Firing cycle
times range from less than 1 hour to 48 hours.
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2.1.1.7 Finishing

Following firing, some ceramic products undergo one or more finishing steps to enhance their
characterigtics or to meet dimensiond tolerances. Finishing can include grinding, polishing, sand blasting,
drilling, sawing, and lathing. Mot grinding and sawing processes use water sprays or baths to minimize
particulate matter emissons.

2.1.2 Emissionsfrom Clay Ceramics Manufacturing Facilities

Production of clay ceramic products requires a number of steps that result in the emissions of pollutants.
These pollutants include particulate matter (PM), nitrogen oxides (NQO,), sulfur oxides (SO, ), carbon monoxide
(CO), carbon dioxide (CO,), valatile organic compounds (VOCs), and hazardous air pollutants including HC
and HF. The handling and trandfer operations, as well as the Szing and dlassifying of clay minerds result in PM
emissons. Fue combustion at the kilns and a some of the dryers resultsin emissions of SO,, NO,, CO, and
CO,, however the SO, emissons dso are afunction of the sulfur content in the raw materias used to
manufacture ceramics. Emissons of HF and HCI are aresult of the release of fluoride and chloride compounds
that are present in ceramic raw materids. Thefina processng of ceramics dso resultsin emissons. Polishing
and fina grinding lead to PM emissions while surface coating and chemica trestment of the ceramicsresultsin
VOCs.

2.1.3 Costsof Production

This section discusses the costs of producing clay ceramic products. There are severd types of
production costs such as.

. capital expenditures, including the costs of equipment and itsingdlation;

. ener gy costs, which are the costs of dectricity and fuels used in the production of clay ceramic

products,

. labor costs, including the costs associated with wages and benefits; and

. the cost of materials, which are the cogts of tangible inputs such as clay minerds, parts, and
additives.
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Tables 2-1, 2-2, and 2-3 show the historical production cost data for the ceramic floor and wall tile industry
(NAICS 327122; SIC 3253), the plumbing fixture and ceramic bathroom accessories industry (NAICS
327111, SIC 3261), and the vitreous china, kitchenware, and other pottery products industry (NAICS
327112; SICs 3262, 3263, and 3269). Data presented in these tables have been gathered from the U.S.
Census Bureau.

Table 2-1. Production Costsfor the Ceramic Floor and Wall Tile Industry (NAICS 327122; SIC
3253) ($10°)

L abor Material Energy Capital
Y ear Costs Costs Costs Expenditures®
1992 $196.9 $222.1 $39.2 $48.9
1993 $206.3 $213.7 $47.2 $68.0
1994 $220.1 $251.5 $42.5 $73.1
1995 $233.9 $290.5 $43.9 $61.5
1996 $240.9 $291.4 $45.5 $45.6
1997 $236.1 $290.9 $48.6 $79.6
1998 $205.3 $263.2 $38.0 NA
Average $219.9 $260.5 $43.6 $62.8

Average Share of Value of Shipments

1992-1998 25% 30% 5% 7%

Notes: 2 Average for Capital Expenditures excludes figure for 1998 sinceiit is unavailable.

Sources; U.S. Department of Commerce, Bureau of the Census. 1999. 1997 Economic Census.
Manufacturing Industry Series, “Ceramic Wall and Floor Tile Manufacturing.” U.S. Government
Printing Office.
U.S. Department of Commerce, Bureau of the Census. 1998 Annual Survey of Manufactures,
M98(AS)-1 Statistics for Industry Groups and Industries. U.S. Government Printing Office.
U.S. Department of Commerce, Bureau of the Census. 1996 Annual Survey of Manufactures,
M96(AS)-1 Statistics for Industry Groups and Industries. U.S. Government Printing Office.
U.S. Department of Commerce, Bureau of the Census. 1994 Annual Survey of Manufactures,
MO4(AS)-1 Statistics for Industry Groups and Industries. U.S. Government Printing Office.
U.S. Department of Commerce, Bureau of the Census. 1993 Annual Survey of Manufactures,
M93(AS)-1 Statistics for Industry Groups and Industries. U.S. Government Printing Office.

Table2-2. Production Costsfor the Vitreous China Plumbing Fixture and Chinaand
Eacthenware Bathroom Accessoriesindusioy (NAICS 327111 SIC 3261) ($10°)

L abor Material Energy Capital
Y ear Costs Costs Costs Expenditures®
1992 $216.8 $205.9 $30.5 $14.3
1993 $240.4 $242.7 $35.8 $12.8
1994 $251.9 $248.9 $35.4 $25.3
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1995 $262.5 $234.9 $39.6 $23.3

1996 $261.5 $246.0 $39.2 $11.7

1997 $285.2 $253.4 $34.5 $14.9

1988 $306.1 $283.5 $39.6 NA
Average $260.6 $245.0 $36.4 $17.1

Average Share of Value of Shipments

1992-1998 27% 25% 4% 2%

Notes: 2 Average for Capital Expenditures excludes figure for 1998 since it is unavailable.

Sources; U.S. Department of Commerce, Bureau of the Census. 1999. 1997 Economic Census.
Manufacturing Industry Series, “Vitreous China Plumbing Fixture and China and Earthenware
Bathroom Accessories Manufacturing.” U.S. Government Printing Office.

U.S. Department of Commerce, Bureau of the Census. 1998 Annual Survey of Manufactures,
M98(AS)-1 Statistics for Industry Groups and Industries. U.S. Government Printing Office.
U.S. Department of Commerce, Bureau of the Census. 1996 Annual Survey of Manufactures,
M96(AS)-1 Statistics for Industry Groups and Industries. U.S. Government Printing Office.
U.S. Department of Commerce, Bureau of the Census. 1994 Annual Survey of Manufactures,
M94(AS)-1 Statistics for Industry Groups and Industries. U.S. Government Printing Office.
U.S. Department of Commerce, Bureau of the Census. 1993 Annual Survey of Manufactures,
M93(AS)-1 Statistics for Industry Groups and Industries. U.S. Government Printing Office.

Table 2-3. Production Cogtsfor the Vitreoys China, Fine Earthenware, and1 %her
L abor Material Energy Capital
Y ear Costs Costs Costs? Expenditures’
1992 $366.9 $263.2 $39.9 $39.2
1993 $369.2 $266.1 $41.5 $56.9
1994 $390.8 $262.7 $39.2 $32.7
1995 $382.8 $267.3 $39.0 $35.6
1996 $405.5 $300.7 $40.5 NA
1997 $443.6 $447.8 $42.8 $65.5
1998 $510.1 $438.9 $45.8 NA
Average $408.8 $321.0 $41.2 $46.0

Aver age Share of Value of Shipments

1992-1998 33% 25% 3% 4%
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Notes: 2 NAICS code 327112 corresponds to SIC codes 3262, 3263, 3269, and 3299 (Companiesin SIC
3299 are not affected by this NESHAP and are not discussed in thisreport). Costsin thistable were
generated by summing the costsincurred by industries classified by SIC codes 3262, 3263, and 3269
except for 1997 and 1998 energy costs, which are given on the basis of NAICS code. Thus the 1997
and 1998 energy cost figures includes the energy cost figures for SIC 3299.
® Average for Capital Expenditures excludes figure for 1996 and 1998 due to their unavailability.

Sources; U.S. Department of Commerce, Bureau of the Census. 1999. 1997 Economic Census.
Manufacturing Industry Series, “Vitreous China, Fine Earthenware, and Other Pottery Product
Manufacturing.” U.S. Government Printing Office.

U.S. Department of Commerce, Bureau of the Census. 1998 Annual Survey of Manufactures,
MO8(AS)-1 Statistics for Industry Groups and Industries. U.S. Government Printing Office.
U.S. Department of Commerce, Bureau of the Census. 1996 Annual Survey of Manufactures,
M96(AS)-1 Statistics for Industry Groups and Industries. U.S. Government Printing Office.
U.S. Department of Commerce, Bureau of the Census. 1994 Annual Survey of Manufactures,
MO4(AS)-1 Statistics for Industry Groups and Industries. U.S. Government Printing Office.
U.S. Department of Commerce, Bureau of the Census. 1993 Annual Survey of Manufactures,
M93(AS)-1 Statistics for Industry Groups and Industries. U.S. Government Printing Office.

Similar trends can be seen in the production costs across these three NAICS codes. Labor costs and
the costs of materials account for larger shares of the vaue of shipments (VOS) relative to energy costs and
capital expenditures. Both labor costs and the cogts of materials are each well over 20 percent of the value of
shipments. Energy costs and capital expenditures are each closer to 5 percent across al three NAICS codes.
For the ceramic floor and wall tile industry (NAICS 327122), materia costs are, on average, approximately
equa to 30 percent of VOS, with labor costs following close behind at 25 percent. For the other two
industries, labor costs make up the largest share of VOS, followed by the costs of materials. The 1998 VOS
for the ceramic floor and wall tile industry is $816.9 million. The 1998 VOS for the plumbing fixtures and
bathroom accessories industry isdmost $1.2 billion, and the 1998 VOS for the vitreous ching, kitchenware,
and other pottery products industry is close to $1.7 billion. Based on these figures, the ceramic floor and wall
tileindudtry isthe smallest of the three while the vitreous china, kitchenware, and other pottery products
indudry isthe largest.

2.1.4 Value of Clay Minerals

All types of clays are used to produce ceramic products. However, the most common types include
bal clay, common clay and shde, and kaolin. In 1997, 38 percent of al ceramic products were made using ball
clay, 31 percent were made with common clay and shae, and 26 percent consisted of kaolin as the main clay
minerd input (Virta, 1999). Though these three types of clay are commonly used in ceramics manufacturing,
they generdly are not interchangeable asinputs in the various ceramic products produced by the industry.

Floor and wadll tile are produced mainly with common clay and shae, while kaolin dominates the fine china,
kitchenware, and dinnerware markets. Ball clay is the predominant clay type used to produce sanitaryware and
pottery.

Table 2-4 shows the difference in values of bal clay, common clay and shale, and kaolin. The most
expensve clay minerd iskaolin a an average price of $114.42, followed far behind by ball day and common
clay and shale, with average prices of $44.63 and $5.64, respectively. Over the 1993 to 1997 time period, the
price of common clay and shde and bal clay both increased. The price of common clay and shale grew 12
percent over this time period, reaching a pesk price of $6.08 in 1997. Bdl clay adso increased in vaue, with a
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pricein 1997 that was 9 percent higher than in 1993 ($46.25 per metric ton). Contrary to the behavior of the
vaues of common clay and shade and bal clay, kaolin sharply dropped in

Table 2-4. Price Value of Clay Minerals Used in Clay Ceramics Production: 1993 - 1997 ($/metric
ton)

Clay Minerals 1993 1994 1995 1996 1997 Avg.
Bdl Clay $42.26 $44.02 $45.82 $44.81 $46.25 $44.63
Common Clay & Shde $5.42 $5.31 $5.90 $5.50 $6.08 $5.64
Kaolin $108.38  $116.31 $117.09 $119.83  $110.52 $114.42

Sources; Virta, Robert. 1999. “Clays,” In: Minerals Yearbook, Metals and Minerals 1997: Volume 1.
U.S. Geologica Survey. U.S. Government Printing Office.
Virta, Robert. 1998. “Clays,” In: Minerals Yearbook, Metals and Minerals 1996: Volume 1.
U.S. Geologica Survey. U.S. Government Printing Office.
Virta, Robert. 1997. “Clays,” In: Minerals Yearbook, Metals and Minerals 1995: Volume 1.
U.S. Geologica Survey. U.S. Government Printing Office.
Virta, Robert. 1996. “Clays,” In: Minerals Yearbook, Metals and Minerals 1994: Volume 1.
U.S. Geologica Survey. U.S. Government Printing Office.

valuein 1997. The vaue of kaolin steadily increased until it reached a peak of $119.83 in 1996, but in 1997
the price fdl to $110.52.
2.2 Uses, Consumers, and Substitutes

Clay minerds are the main input used to produce ceramic products. These products include floor and
wall tile, fine chinaand kitchenware, pottery products, and bathroom accessories and sanitaryware. Some of
these products are final goods, such as dinnerware, kitchenware, pottery, and fine china, that are purchased
and used by the same consumer. Other products, such as sanitaryware and ceramic floor and wall tile, may be
purchased by contractors and construction companies and used as inputs to build different types of structures,
including homes, buildings, and office facilities. The following section describes the uses, consumers, and
substitutes of ceramic products. In Section 2.2.1, the various uses for ceramic products are described.
Section 2.2.2 identifies the intermediate and find consumers of ceramic products. Lagt, the different products
that can act as substitutes for ceramic products are described in Section 2.2.3.

2.2.1 Usesof Ceramic Products

The various types of ceramic products can be categorized based on their end use. Kitchenware,
dinnerware, fine china, and some forms of pottery are products used for food preparation, storage, and service.
Kitchenware includes containers, canisters, and other kitchen “hardware’ used for food storage and
preparation, while dinnerware refers to the plates, bowls, cups, saucers, and other ceramic dishes used for food
sarvice. Fine chinaisamore expengve form of dinnerware. Ceramic floor and wall tile, bathroom accessories
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(i.e, fixtures, towd racks, and soap dishes), and sanitaryware (i.g, toilets and sinks) are used in the
congruction of homes, buildings, and structures, however these product types have very different functions.
Hoor and wall tile serve a decorative purpose and are used to add character to homes and buildings.
Sanitaryware and bathroom accessories are products ingtdled in bathrooms and are primarily used for
cleanang. Inthe case of Snks, they dso areingdled in kitchens.
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Sources: U.S. Department of Commerce, Bureau of the Census. 1999. 1997 Economic Census.
Manufacturing Industry Series, “Ceramic Wall and Floor Tile” U.S. Government Printing
Office.
U.S. Department of Commerce, Bureau of the Census. 1999. 1997 Economic Census.
Manufacturing Industry Series, “Vitreous China Plumbing Fixture and China and
Earthenware Bathroom Accessories Manufacturing.” U.S. Government Printing Office.
U.S. Department of Commerce, Bureau of the Census. 1999. 1997 Economic Census.
Manufacturing Industry Series, “Vitreous China, Fine Earthenware, and Other Pottery
Product Manufacturing.” U.S. Government Printing Office.

There is acommon characterigtic across the various ceramic products, even though they have differing
functions. All are durable, heat resstant, waterproof, and most importantly, resistant to germs and
contamination. These features are particularly important for products that come into contact with food and
those that are used for washing and cleaning. Recently, there has been risng concern about sdilmonella, e. cali,
and other forms of bacteria that may be present in uncooked poultry and meeat. Since kitchenware and
dinnerware are used to prepare and serve food, it isimportant they do not become permanently contaminated.
Glazed ceramic products such as kitchenware and dinnerware can be thoroughly cleaned using hot water and
soap without affecting the integrity of the product. It also isimportant for sinks and toilets to possess the above
mentioned characteristics since these products come into contact with a number of germs. These products are
used for washing, and it isimperdive that they are water resstant.

Census data provide the 1997 values of sdlect clay ceramic products produced by NAICS 327111,
327112, and 327122. AsFigure 2-2 shows, the vaue of sanitaryware and bathroom accessories represents
30 percent ($982.7 million) of the total value of product shipments for sdlected output produced by the clay
ceramics manufacturing industry ($3.24 hillion). Ceramic floor and wall tile dso represents ardatively large
share (28 percent) of the value of product shipments at $890.9 million. The vaue of kitchenware, fine ching,
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and tableware products used for serving and cooking food is equa to $542.6 million, or 17 percent of the total
vaue of product shipments while the vaue of pottery productsis equa to $521 million (16 percent). The other
end products, which include technica ceramics, unglazed earthenware, and other ceramic products not
elsawhere specified account for the remaining 9 percent of the overdl vaue of product shipments.

2.2.2 Consumersof Clay Ceramic Products

Some ceramic products are purchased directly by the find consumer. These products include
kitchenware, fine china, and pottery. Consumers generally purchase pottery for decorative purposes, dthough
some types of pottery are aso used for food preparation and presentation. Kitchenware and fine chinadso are
purchased by consumersto facilitate food preparation and consumption. Fine chinais more expendve than
dinnerware and typicdly is used for specid meds, while sandard dinnerware is designed for daily dining.

Other ceramic products, such as sanitaryware, bathroom accessories, and floor and wall tile are
purchased by construction companies to be used as inputs to the production of homes, buildings, and office
facilities. Once these structures are built, consumers then purchase these structures from the construction
companies. However, if consumers build homes or make improvements to existing structures themsdves, they
may directly purchase and ingtdl sanitaryware, bathroom accessories, and ceramic tiles.

Though ceramic floor and wall tile, sanitaryware, bathroom accessories, pottery, dinnerware, and
kitchenware are dl made using clay mineras, there are noticeable price differences across these products. For
example, ceramic tiles tend to be relatively inexpensive while china and fancy dinnerware tend to cost more.
These differencesin  price are based on a number of factors including the operating cost of capita, the level
of skill and amount of labor used in production, and the cost of inputs used to produce the various ceramic
products such as the type of clay mineras, additives, and decorétive coatings.

2.2.3 Substitutesfor Clay Ceramic Products

Clay isjust one of many materias that can be used to produce kitchenware, dinnerware, sanitaryware,
bathroom accessories, and home decorations. Kitchen storage containers, dishes, and other miscellaneous
kitchenware are avalable in glass, metd, and plagtic. Plagtic isardatively inexpensve materid used to
manufacture different quality grades of kitchenware and dinnerware. Plastic plates, bowls, and cups can be
made of relaively sturdy plastic for repeated use or they can be made with lower quality plastic so they can be
disposed of after one time usage. Consumers often purchase plastic dinnerware because of its convenience. In
addition to plagtic, inexpensive paper or Styrofoam dinnerware aso is available.

Bathroom accessories such as soap dishes, towe racks, toothbrush holders, and faucet fixtures comein
an aray of materias, including plagtic, brushed or polished meta, and glass. Consumers usudly base their
choice of bathroom accessories on their specific tastes and the type of ook they want to creete as they
decorate the bathroom. Generdly plastic accessories are rdatively inexpensive, though when higher quality
plastics are used, producers can charge prices in the same range as those for bathroom accessories made from
glass, ceramics, or metal.
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Clay isthe most common materid used for the manufacture of sanitaryware, but snks and toilets can
aso0 made out of stainless or enameed sted, fiberglass, or enameed cast iron. These materids al possess
amilar characteristics to ceramic sanitaryware, but to differing degrees. For example, sted may less subject to
cracking than ceramic materia, however it is not as heat resstant. Another material used to produce
sanitaryware is marble, which is one of the most expensve materids availaole for sanitaryware production.

2.3 Industry Organization

This report addresses the economic impacts of pollution control requirements on facilitiesincluded in
the clay ceramics manufacturing source category. Though existing sources at facilities in this source category
face no compliance costs to meet the MACT floor, facilities will be required to control their releases of HAPs
from new kilns. For thisreason, it isimportant to understand the existing organization of the clay ceramics
industry at both the facility-level and the company-levd. This section of the EIA will focus specificdly on the
sanitaryware and bathroom accessories producers and the ceramic floor and wall tile producers since these are
the facilities that are included in the clay ceramics manufacturing source category. Section 2.3.1 first provides
an overview of the market structure of the clay ceramics manufacturing industry. Section 2.3.2 characterizes
the manufacturing facilities in the source category, while the parent companies of these facilities are described in
2.3.3. Ladt, Section 2.3.4 provides data on domestic production, foreign trade, and apparent consumption of
clay ceramic products

2.3.1 Market Structure

Market sructureis of interest because it determines the behavior of producers and consumersin the
industry. In perfectly competitive industries, no producer or consumer is able to influence the price of the
product sold. In addition, producers are unable to affect the price of inputs purchased for use in production.
This condition ismogt likely to hold if the industry has alarge number of buyers and sdlers, the products sold
and inputs used in production are homogeneous, and entry and exit of firmsis unrestricted. Entry and exit of
firms are unrestricted for most industries, except in cases where the government regulates who is able to
produce output, where one firms holds a patent on a product, where one firm owns the entire stock of a critica
input, or where asingle firm is able to supply the entire market. In industries that are not perfectly competitive,
producer and/or consumer behavior can have an effect on price.

Concentration ratios (CRs) and the Herfindahl-Hirschman index (HHI) can provide some indght into
the comptitiveness of an industry. The U.S. Census Bureau reports these ratios and indices for the four-digit
SIC code leve for 1992, the most recent year available. Table 2-5 provides the four- and eight-firm
concentration ratios (CR4 and CR8, respectively) and the Herfindahl-Hirschman index for al of the SIC codes
that characterize the clay ceramicsindustry. Particular attention should be given to the measures for SIC 3253,
the ceramic floor and wall tile industry, and SIC 3261, the vitreous china plumbing fixtures and bathroom
accessories industry, since facilities operated by companies in these industries are included in the clay ceramics
manufacturing source category addressed by this NESHAP.
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The CR4 islowest for SIC 3269 (pottery products, not elsewhere specified [n.e.c.]) at 25 percent and
highest for SIC 3262 (vitreous chinatable and kitchen articles) and SIC 3263 (fine earthenware table and
kitchen articles) at 81 percent and 85 percent, respectively. The lowest CR8 measure is again for SIC 3269,
but is highest for SIC 3261 (vitreous china plumbing fixtures and china and earthenware fittings and bathroom
accessories). A general examination of the table shows that the CRs for SIC 3269 are rdlatively smdl and
those for SICs 3262 and 3263 arerelatively large. Theratiosfor SIC 3253 are smdler than those for SIC
3261.

The criteriafor evaluating the HHIs are based on the 1992 Department of Justice' s Horizonta Merger
Guidelines. According to these criteria, industries with HHIs below 1,000 are considered unconcentrated (i.e.,
more competitive), those with HHIs between 1,000 and 1,800 are considered moderately concentrated (i.e.,
moderately competitive), and those with HHIs above 1,800 are considered highly concentrated (i.e., less
competitive). In generd, firmsin less concentrated industries are more likely to be price takers, while thosein
more concentrated industries have more ability to influence market prices. Based on these criteria, SIC 3253 is
moderately competitive and SICs 3261 and 3262 are highly concentrated. A low

Table 2-5. Market Concentration Measuresfor the Clay Ceramics Manufacturing Industry SIC
Codes: 1992

Value of
SIC Code Shipments ($10°) CR4 CRS8 HHI
3253 $731.3 59% 75% 1217
3261 $902.1 71% 94% 1923
3262 $315.6 81% 92% 2470
3263 $45.2 85% 92% NA
3269 $669.4 25% 35% 273

Notes: CR4 and CR8 are the concentration ratios of the top 4 and 8 firmsin the industry (by sales),
respectively. HHI refers to the Herfindahl-Hirschman Index, which is the sum of the squared market
shares of each company in agiven industry.

Source:  U.S. Department of Commerce, Bureau of the Census. 2000. 1992 Concentration Ratiosin
Manufacturing. <http://www.census.gov/epcd/www/concentration.html>.

HHI is cdculated for SIC 3269, indicating it is highly competitive and no HHI isavailable for SIC 3263.

2.3.2 Manufacturing Facilities

Asof 1997, there were 58 facilitiesin the clay ceramics manufacturing source category. Of these 58
facilities, 32 manufacture floor and wal tile while the remaining 26 manufacture sanitaryware. Regardless of
what type of product the facility produces, it can be classfied as either one of two types of facilities non-
integrated producers and integrated producers. Non-integrated producers purchase clay minera inputsto use
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in production and they focus on the manufacture of final goods, in this case ceramic tile or sanitaryware.
Integrated producers are verticaly integrated, which means they mine their own clay minerd inputsto usein the
production of their fina products.

The size of facilities depends on whether they are non-integrated or integrated producers. Plants that
perform their own mining operations tend to be larger in Sze than those that purchase their own inputs from a
minerds processing plant. Even if facilities are non-integrated producers, it islikely thet they are located near
sources of clay minerds S0 that the trangportation cogts of this essentia input remainslow. Thus, the locations
of the 58 facilities are determined by the location of clay minerd deposits. These facilities are located across 22
dates with the highest concentrations in Texas with 22 facilities, Ohio with 7 facilities, and Pennsylvaniawith 5
fadlities
2.3.3 Firm Characteristics

The Agency identified 28 ultimate parent companies that owned and operated the 58 potentialy
affected facilities within this source category in the year 1997. Sdes and employment data were obtained for
these owning entities from either their survey response or one of the following secondary sources:

. Dun & Bradstreet Market Identifiers (Dun & Bradstreet, 1999)

. Moody’s Corporate Profiles (Moody’ s Investors Service, 1999)

. Standard & Poor’ s Register-Corporate (Standard & Poor’s Corp., 1998)

. Ward's Business Directory (Gale Group, 1997)

Appendix A provides aliging of these 29 companies identified by the Agency as owning the potentialy affected
clay ceramics manufacturing facilities.

Annud sales and employment data were available for 27 of the 28 companies (97 percent). The
average (median) sales of companies with companies reporting data were $507.6 million ($24.1 million). This
includes revenues from operations other than tile and sanitaryware production. The average (median)
employment for these companies was 4,852 (550) workers. As of 1997, the four largest companies based on
annud sdesare

. American Standard Companies, Inc. - $6.7 billion with 57,000 employees;
. Premark Internationd, Inc. - $2.4 billion with 17,200 employees,

. U.S. Indugtries, Inc. - $2.3 billion with 23,000 employees, and

. Kohler Co., Inc. - $1.1 billion with 18,000 employees.

The average (median) company sdes and employment were aso calculated for the companies that own
sanitaryware manufacturing facilities and those that own ceramic floor and wall tile manufacturing facilities. As
Table 4-6 shows, companies that own and operate sanitaryware manufacturing facilities are much larger, based
both on annua sdes and employment figures. The average sales of companies that own sanitaryware facilities
isadmog ten times larger than the sdes of those owning floor and wall tile facilities. The difference in the
average number of employeesis on the same scae. An examination of the median vaues of sdes and
employment confirm that companies that produce sanitaryware are much larger than those that producetile,
though median values are an order of magnitude smaller than the mean vaues of sdes and employment.
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Another way these companies can be grouped isinto smal and large categories using Smal Business
Adminidration generd sze standard definitions for NAICS codes. These definitions are based on either annua
sdes or employment of owning entities. Responses by the facilities in the clay ceramics manufacturing source
category indicate that there are four different NAICS codes represented with a small business definition range
from 500 to 750 employees. Based on the SBA definitions, the Agency identified 13 companies owning
facilities that produce sanitaryware or ceramic floor and wall tile as smal (46.4 percent) and 15 aslarge (53.6
percent). One company for which no annua sales or employment data were available was assumed to be
andl. Section 4 further detalls the smdl business analys's conducted to determine if smal businesses might
potentialy be impacted by thisrule.

Table 2-6. Average and Median Company Sales and Employment Based on Manufacturing Facility
Owner ship ($10°): 1997

Company Sales Company Employment
Facility Type Average Median Average Median
Sanitaryware $1,230.6 $140.0 11,805 1,500
Hoor and Wall Tile $164.3 $7.8 1,559 110

2.3.4 Market Data and Trends

This section focuses on historicd market data for the ceramic floor and wall tile industry (SIC 3253)
and the vitreous china plumbing fixtures segment of the vitreous china plumbing fixtures and bathroom
accessoriesindustry (SIC 3261). Detailed market datafor SIC 3261 in its entirety and the remaining SIC
codes were unavailable. Tae 2-7 presents the quantity of shipments, foreign trade, and apparent consumption
for the ceramic floor and wall tile industry and Table 2-8 presents the vaues of shipments, trade, and apparent
consumption for vitreous china plumbing fixtures
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Table 2-7. Higtorical Data for the Ceramic Wall and Floor Tile Industry (SIC 3253) (10° squar e feet):
1995-1999

Quantity of Apparent
Y ear Shipments Exports? Imports Consumption?
1995 580.8 0 774.3 1,355.1
1996 575.8 0 883.7 1,459.5
1997 626.7 424 1,022.5 1,606.8
1998 621.0 41.6 1,2325 1,441.9
1999 624.8 30.7 1,493.5 2,087.1

Average Annual Growth Rates

1995-1999 1.9% -14.0% 17.9% 14.0%

Notes: @ Exports for 1995 and 1996 were reported as ‘ Not applicable’ by the Census Bureau. It istherefore
assumed that exports of ceramic floor and wall tile were equal to zero for these years.
bV alue of apparent consumption is derived by subtracting exports from manufacturers
shipments plus value of imports.

Sources: U.S. Department of Commerce, Bureau of the Census. 2000. Current Industrial Reports for
Clay Construction Products - Summary 1999. MQ32D(99)-5. U.S. Government Printing Office.
U.S. Department of Commerce, Bureau of the Census. 1998. Current Industrial Reports for
Clay Construction Products - Summary 1997. MQ32D(97)-5 U.S. Government Printing Office.
U.S. Department of Commerce, Bureau of the Census. 1997. Current Industrial Reports for
Clay Construction Products - Summary 1995. MQ32D(95)-5 U.S. Government Printing Office.

As Table 2-7 shows, both production and apparent consumption of ceramic floor and wal tile have
increased sncethe mid 1990s. Thisis evident from an examination of the average annua growth rates.
Production quantities of ceramic tile oscillated dightly year to year by increasing one year and then decreasing
the next. However, in 1997 production increased by amost 9 percent. Apparent consumption aso increased
each year, with an average annud growth rate of 14 percent. The U.S. exports rdatively smal amounts of
ceramictile, and U.S. imports have exceeded the amount of tile produced domestically each year since 1995.
In addition, the amount of ceramic tile that is imported has increased over the 1995 to 1999 time period. The
average annual growth rate of ceramic tileimportsis dmost 18 percent.

The historical data presented in Table 2-8 captures the value of production, trade, and apparent
consumption of vitreous china plumbing fixtures, which includes drinking fountains, lavatories, bathtubs, flush
tanks, and sinks. Examination of the data show postive average annud growth of the vaues of production,
imports, and consumption over the 1995 to 1999 time period. Exports of sanitaryware from the U.S. showed
anet decrease through the mid to late 1990s. A closer ook a Table 2-8 shows that the values of shipments,
trade, and gpparent consumption were al relatively high, but that they al decreased in 1996. Production
vaues, imports, and consumption al steedily rose from this point on. Export vaues, however, increased by
amost 17 percent in 1997, but then steadily declined in each subsequent year.
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Tahle2-8 Hidarical Data far Vitrequs China Plumhbing Fixtires ($108)- 1995 -.1999

Value of Value of Value of Value of Apparent
Y ear Shipments Exports Imports Consumption?
1995 $891.9 $61.1 $71.2 $901.2
1996 $859.7 $58.5 $64.8 $866.0
1997 $876.8 $68.4 $50.5 $858.9
1998 $883.7 $65.7 $68.0 $886.1
1999 $932.2 $57.5 $101.6 $976.3

Average Annual Growth Rates

1995-1999 1.2% -0.9% 13.3% 2.1%

Notes: 2Value of apparent consumption is derived by subtracting exports from manufacturers
shipments plus value of imports.

Sources: U.S. Department of Commerce, Bureau of the Census. 2000. Current Industrial Reports for
Plumbing Fixtures - Summary 1999. MQ332E(99)-5. U.S. Government Printing Office.
U.S. Department of Commerce, Bureau of the Census. 1998. Current Industrial Reports for
Plumbing Fixtures - Summary 1997. MQ34E(97)-5. U.S. Government Printing Office

The smal quantities of ceramic tile exports and the negeative average annua growth of the exports of
vitreous china plumbing fixtures show that the U.S. is not alarge exporter of ceramic products. In addition, the
U.S. does not import alarge amount of plumbing fixtures relative to its production of these products, though
plumbing fixture imports vaues do exceed their export vaues. The U.S. does, however, import ardatively
large amount of ceramictile.

3 ENGINEERING COST ANALYSIS

Production of ceramic tile and sanitaryware results in emissions of HAPs from the kilns used in the
production process. For this NESHAP, the MACT floor faced by existing magor sources (in this case, kilns) in
the clay ceramics manufacturing source category requires no control of their HAP emissions. New sources will,
however, be subject to emissions standards developed under the authority of Section 112 of the CAA.
Facilitieswith new kilnswill be required to control their HAP emissions through the ingtalation and operation of
dry injection fabric filters (DIFFs), dry lime scrubber/fabric filters (DL Ss), wet scrubbers (WSs), or equivaent
control. This section describes the development of compliance cost estimates for projected new clay ceramics
manufacturing sources associated with this NESHAP. Section 3.1 discusses the types of new kilnsthat are
projected for this source category and Section 3.2 describes the estimated costs of controlling the HAP
emissons from these new kilns,

3.1 Projected New Kilns
The Agency projects one new kiln to begin operation in the clay ceramics manufacturing source
category during the five year period following the promulgation of this NESHAP (by the end of the year 2007).
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The projected kiln isa4 tph tunnd kiln projected to be used for sanitaryware production.

3.2 Costsof Control

This section provides the estimated cogts of ingaling and operating DIFFs on 4 tph tunnd kilns. The
cost of DIFFs varies based on the sze and the type of kiln upon which it will beingaled. Table 3-1
summarizes the totd and annudized capitd costs, operating and maintenance expenses, and total annua costs
for DIFF by kiln type, based on the Agency’s projection of the one kiln that will begin operation during the five
year period subsequent to the promulgation of this NESHAP. Though al new sourcesin the clay ceramics
manufacturing source category will be subject to the NESHAP and may choose to operate DIFFsto control
their HAP emissions, Table 3-1 focuses on the ingalation of DIFFs on the specific kiln projected to begin
operation in this source category.

Table 3-1. New Source Compliance Costs of the Clay Ceramics Manufacturing NESHAP ($10°)

M odé€l Total Annualized Annual Annual Total
Kiln Capital Capital® O&M MRR Annualized®
Cost
Tunnd (4 tph)
Sanitaryware $750 $107 $217 $12.6 $340

Notes: 2 Total capital costs are annualized over 10 years at 7 percent.
b Sum of annual capital, annual O& M, and annual MRR costs; rounded to the nearest 10" digit.
Source:  U.S. Environmental Protection Agency. November 21, 2002. “Economic Inputs - Brick and Structural
Clay Products Manufacturing and Clay Ceramics Manufacturing NESHAP”, Memorandum from Brian
Shrager, Midwest Research Institute, to Mary Johnson, EPA, Emissions Standards Division.

4 ECONOMIC IMPACT ANALYSIS

In the economic impact andyss, the Agency typicaly examines how facilities will directly (through the
imposition of compliance cogts) or indirectly (through a change in market prices) affect the entire U.S. industry.
Generdly speaking, the implementation of a proposed rule will increase the costs of production at affected
plants. These cogtswill vary across facilities depending on their physical characterigtics, baseline controls, and
the regulatory standards that are set. The response by producers to these additiona costs determine the
economic impacts of the regulaion. Specificaly, the cogt of the regulation may induce some owners to change
their current operating rates or to close their operations. These choices, affect, and in turn are affected by, the
market prices for the products manufactured by the affected facilities.

For this regulation, the MACT floor faced by exiging kilns a ceramic tile and sanitaryware fecilitiesisa
control technology that dready exigts a al mgor sources and sme minor costs will be incurred by exigting
sources to document compliance with the sandard. The total compliance cogts for existing sources are
gpproximatdy $9,500, which represents a negligible impact on the industry (i.e., 0.001 percent of tota industry
revenues). With the negligible impact on industry revenues, it isunlikdy prices will rise in the industry.
Therefore, affected producers are expected to absorb the compliance costs as a component of their production



costs. The change in production costs, however, is expected to be minima. The new kiln that is added to the
clay ceramics manufacturing source category is required to control their emissons of HAPs. The Agency has
projected the addition of one kilns to the ceramic source category within the five years following promulgation
as mentioned in Section 3. Section 4.1 of this report will describe the anticipated the industry impacts due to
the addition of the new kiln while Section 4.2 will demongtrate the impacts at the source leve.

4.1  Industry-level Impacts

To examine the projected impact of compliance cogts associated with the new source on the ceramic
tile and sanitaryware indudtries, a screening analysis is conducted to compare the annud industry compliance
codts to the future industry vaue of shipments (VOS) for each of these clay ceramicsindudries. The analyss
takes place using year 2007 projections of VOS because the new kiln is expected to be in operation within the
five year period following the promulgation of this regulation. A ratio of industry compliance cods to the vaue
of shipments provides an indication of the share that costs represent of the tota vaue of output produced. To
project the VOS in the year 2007, the average annua growth rate of the VOS for each industry was applied to
the latest VOS estimate available to estimate the value of shipments for the year 2007.

As Table 4-1 shows, the totd annual compliance cogts of the new sanitaryware kiln are equa to
$340,000 and the projected year 2007 VOS for this industry is close to $1.84 billion. The share of
compliance cogts to VOS for the sanitaryware industry is aso less than 0.01 percent. Theseratios provide
evidence showing thet at the industry level, the total annua compliance cogts associated with this rule are not
expected to lead to a price increase for sanitaryware products.

Table4-1. Cost-to-Sales Ratios Vitreous China Plumbing Fixtures and Bathroom Accessories
Industry (NAICS 327111; SIC 3261)

Total Annual 2007 Projected Cost-to-Sales
Industry Costs ($10°) VOS ($10°) Ratio
Sanitaryware $340 $1,844,000 0.01 %

1 For the ceramic floor and wall tile industry, the average annual growh
rate of VOS over the 1992 to 1998 time period was 2.3 percent (calculated using
VOS data from U S Bureau of the Census, Annual Survey of Manufactures). Thi s
growth rate was then applied to the 1999 VOS of $843.03 mllion (1999 VOS
retrieved from US Bureau of the GCensus, 2000, Current Industrial Reports for
Cay Construction Products - Summary 1999). For the sanitaryware industry, the
average annual growh rate of VOS for the same time period was higher at 4.9
percent (also calculated using VOS data from US. Bureau of the Census, Annual
Survey of Manufactures). This was applied to the 1998 VOS of $1,199.10 mllion
(1998 VOS retrieved from U S. Bureau of the Census, Annual Survey of
Manuf act ures, 2000).



4.2  Sourcelevel Impacts

Though no change in either ceramic tile or sanitaryware market prices are expected to occur from this
rule affecting new clay ceramics manufacturing kilns, it may be the case that this regulation may delay the
introduction of these projected kilnsinto their respective industries. To examine this potentid impact of the
proposed MACT standard, aratio of kiln compliance costs to projected kiln sales can be estimated. If the
costs of controlling the kiln represent a Sgnificant share of the revenues generated from the sde of products
produced using the affected kiln, afacility may choose to delay the operation of these new sources.  Thetotd
compliance cogts for existing sources are gpproximately $9,500, which represents a negligible impact on the
industry (i.e., 0.001 percent of totd industry revenues).

5 SMALL BUSINESSANALYSIS

The Regulatory Hexibility Act (RFA) of 1980 requires that specid consderation be given to small
entities affected by federd regulation. The RFA was amended in 1996 by the Small Business Regulatory
Enforcement Fairness Act (SBREFA) to strengthen the RFA’s andlytica and procedura requirements. Prior to
enactment of SBREFA, EPA exceeded the requirements of the RFA by requiring the preparation of a
regulatory flexibility andyssfor every rule that would have any impact, no matter how minor, on any number,
no matter how smal, of smal entities. Under SBREFA, however, the Agency decided to implement the RFA
as written and that a regulatory flexibility anaysis will be required only for rules that will have asignificant
impact on a substantial number of smdl entities.

A smdl business andysisis conducted to determine if aregulatory action will potentidly affect the
economic welfare of owners of the potentialy affected facilities. The ownership of these fadilities ultimately fals
on private individuals who may be owner/operators that directly conduct the business of the firm (i.e,, “mom
and pop shops’ or partnerships) or, more commonly, investors or stockholders that employ others to conduct
the business of the firm on their behdf (i.e., privately-held or publicly-traded corporations). The individuas or
agents that manage these facilities have the capacity to conduct business transactions and make business
decisonsthat affect the facility. Thelegd and financid responsbility for compliance with a regulatory action
ultimately rests with these agents; however, the owners must bear the financiad consequences of the decisons.
Environmenta regulations like this rule potentialy affect al businesses, large and smadl, but smadl businesses may
have specid problemsin complying with such regulaions.

Generdly, the small business andysis identifies the businesses that will be affected by this proposed rule
and provides an andyssto assis in determining whether thisruleislikely to impose asgnificant impact on a
subgtantia number of the smal businesses within this industry. Once these businesses are identified, a“saes
test” is conducted which computes the annualized compliance costs as a share of sdles for each company.
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Sincefacilitiesin the clay ceramics manufacturing source category face aMACT floor that requires no control
of existing sources, companies owning these facilities face no compliance cods. In other words, for dl of the
companies that own facilities included in the clay ceramics manufacturing source category, dl have compliance
cogts that are zero percent of their sales. Thisrule is therefore not expected to have a Sgnificant impact on a
subgtantial number of smal businesses.

Exigting sources do not face negligible cogts of control under thisrule, but a new source will be required
to control releases of HAPs. Even though new sourcesin the clay ceramics manufacturing source category will
face pogitive cogts of complying with this NESHAP, impacts at the source are not expected to be subgtantid.
Since source-level impacts are expected to be smal, company-level impacts are anticipated to be even less
ggnificant. According to areport in Floor Covering Weekly (2000), the profitability margin of U.S. clay
ceramic plants in 1998 was good, ranked at dmost 39 percent. The 1998 profit margin is up from just over 31
percent in 1992. Thisincreasng profit margin provides some indication that the costs of complying with the
regulation for new sources, a leadt for those involved in the manufacture of floor and wall tile, will not
sgnificantly impact samdl businesses.
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APPENDIX A: SUMMARY DATA FOR CLAY CERAMIC
MANUFACTURING COMPANIES

Table A-1. Summar;g[?gtafor Companies Oper ating Facilitiesin the Clay Ceramic Manufacturing
: 7

Number of Number of Annual Small
Company Name Facilities Employees  Sales ($10°) Business
American Marazzi Tile, Inc. 2 NR NR N
American Standard Companies, Inc. 3 NR NR N
Briggs Industries, Inc.? 4 NR NR N
Clarke Ceramic Corp. 1 NR NR Y
CRIPLL.LCP 6 NR NR N
Curran Group, Inc.® 2 NR NR N
Dti Investors, L.L.C. 8 NR NR N
EPRO, Inc. 1 NR NR Y
Falcon Building Products, Inc.9 3 NR NR N
Gerber Plumbing Fixtures Corp.® 3 NR NR N
Hans Sumpf Co., Inc. 1 NR NR Y
Homexx International Corp. 1 NR NR Y
Huntington/Pacific Ceramics, Inc. 2 NR NR Y
Interceramic, Inc. 1 NR NR N
Kepcor, Inc. 1 NR NR Y
Kohler Co, Inc. 3 NR NR N
KPT, Inc. 1 NR NR Y
Laufen Ceramics, Inc. 2 NR NR N
Lone Star Ceramics Manufacturing Co., Inc. 1 NR NR Y
M.E. Tile Co. 1 NR NR Y
Peerless Pottery, Inc. 1 NR NR Y
Premark International, Inc.| 3 NR NR N
Quarry Tile Co., Inc. 1 NR NR Y
Summitville Tiles, Inc. 1 NR NR N
Tilecera, Inc. 1 NR NR N
U.S. Industries, Inc.? 2 NR NR N
Westminster Ceramics, Inc. 1 NR NR Y
Winburn Tile Manufacturing Co., Inc. 1 NR NR Y

m %

Note: NR means Not Reported. Employment and sales data were used in the economic impact analysis but are taken from
Dun & Bradstreet which are considered proprietary and are therefore not included in thistable.
2 Briggs Industries, Inc. owns CISA Industries
® CR/PL L.L.C. owns Universal Rundle Corp. and Crane Plumbing
¢ Curran Group, Inc. owns Crossville Ceramics
¢Falcon Building Products, Inc. owns Mansfield Plumbing Products, Inc.
¢ Gerber Plumbing Fixtures Corp. owns Woodbridge Sanitary Pottery Corp.
fPremark International, Inc. owns Florida Tile Industries.
9U.S. Industries, Inc. owns Zurn Industries, Inc.




