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Di scl ai nmer

This report is issued by the Innovative Strategi es and Econom cs
G oup of the Ofice of Air Quality Planning and Standards of the
Environnental Protection Agency. It presents a technical

anal ysis of the econom c inpacts associated with the proposed
Nat i onal Em ssion Standard for Hazardous Air Pollutants ( NESHAP)
for Pol yether Polyols. Mention of trade nanes and commerci al
products is not intended to constitute endorsenent or
recommendati on for use. Copies of this report and other materials
supporting the proposal are in Docket 453/ R97-013 at EPA's Air
and Radi ation Docket and Information Center, Waterside Mall, Room
ML500, Central Mall, 401 M Street SW Washi ngton, D.C. 20460.
The EPA may charge a reasonable fee for copying. Copies are also
avai |l abl e through the National Technical Information Services,
5285 Port Royal Road, Springfield, Virginia 22161. Federal

enpl oyees, current contractors and grantees, and other non-profit
organi zations nmay obtain copies fromthe Library Services Ofice
(MD>-35), U S. Environnmental Protection Agency; Research Triangle
Park, NC 27711; tel ephone nunber (919) 541-2777.
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SECTION 1
| NTRODUCTI ON

Production of polyether polyols can result in the em ssion of
hazardous air pollutants (HAP), including ethylene oxide,
propyl ene oxi de, and other oxides, as well as hydrogen fluoride,
hexane, and toluene.' Currently, the Environnental Protection
Agency (EPA or the Agency) is devel oping a National Em ssions
Standard for Hazardous Air Pollutants (NESHAP) under Section 112
of the Clean Air Act Amendnents of 1990 to limt HAP em ssions
fromthe production of polyether polyols. The Agency is excluding
fromthis rul emaking naterials regulated as glycols or glycol
et hers under the Hazardous Organi ¢ NESHAP ( HON). 2

Pol yet her polyols are a class of organic chem cals that
contain multiple ether |inkages (polyether) and have multiple
hydr oxyl groups as term nal functional groups (polyol). Figure 1
illustrates the chem cal structure. Wthin the plastics
i ndustry, polyether polyols are classified as thernoset resins.
Thernoset resins are capable of becom ng permanently rigid when
heated or cured. Polyether polyols are generally produced as
i nternmedi ate goods; that is, they are products that are inputs
into the production of other products.
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Et her |1 nkage:

Hydr oxyl group:

- @) - H

where Cis carbon, Ois oxygen, His hydrogen, and
t he dashes represent nol ecul ar bonds between the
atons of these elenents in a chem cal conpound.

Figure 1-1. Ether Linkages and Hydroxyl G oups.

The majority of polyether polyols are used for manufacturing
ur et hanes; other end uses include surface-active agents,
functional fluids, and synthetic lubricants. This industry
profile focuses on polyether polyols for urethane production.
This group of polyols includes four main chem cal
types: polypropylene glycol, glycerin adducts of propyl ene
oxi de, other propyl ene oxi de-based adducts, and
pol yt etranet hyl ene et her glycol (PTMEG .3

World capacity for polyether polyols for urethanes was
approximately 8.5 billion pounds at the beginning of 1994. The
U. S. accounted for 34 percent of 1994 world capacity. Polyether
pol yols are al so produced in Western Europe, Japan, Canada,

Mexi co, the Republic of Korea, Taiwan, South America, and the
Peopl e’s Republic of China.* 1n 1992, polyether polyols
production represented 69 percent of worl dw de capacity.® Over
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the period 1992 to 1997, consunption of polyether polyols is
projected by SRl International to increase by 3.2 percent in
Japan, by 2.7 percent inthe US., and by 2.5 percent in Europe.®

In this report, the Agency profiles the industry, including
condi tions of production and supply, conditions of demand and
consunption, and the organization of the industry. The Agency
t hen anal yzes the potential econom c inpacts of the regulation on
affected facilities.
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SECTI ON 2
PRODUCTI ON AND SUPPLY OF POLYETHER PCLYOLS

Pol yet her polyols are a class of polyners characterized by
mul tiple ethers and nultiple term nal hydroxyl groups. They fal
into the class of thernosetting resins, or plastics. Mnufacture
of polyether polyols is a precursor to the production of various
pl astics, nmost notably pol yurethanes. Plastics can be defined as
mat eri als conprising synthetic polyners of high nol ecul ar wei ght
t hat, when shaped by flow (pressure and heat), becone solid in
their finished state.’

2.1 OVERVI EW OF THE PLASTI CS | NDUSTRY

The manufacture of plastics materials and resins is classified
under SIC code 2821 as part of the Chem cals Industry, SIC code
28. In 1987, the value of shipments of plastics materials and
resins constituted 13.2 percent of the value of shipnments for the
chem cal industry and 34 percent of the value of shipnments for
the plastics industry.® The plastics industry also includes the
next manufacturing step, conpounding or formulating, followed by
processi ng, which converts plastics materials into usable
products or forms. Processed plastics products are classified as
M scel | aneous Pl astics Products (SIC 3080), within the Rubber and
M scel | aneous Pl astics Products industry, SIC 30.

Manuf acture of plastic products is basically a three-step
process. First, the basic resin or polyner is produced from
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vari ous chem cal conpounds; this process is called synthesis.
Then, the resin is mxed with other materials to produce an

i nternedi ate conmpound with particular characteristics; this is
called formulation. Third, in the processing step, the plastics
conpounds are processed into products or forns by using heat
and/ or pressure. Plastics materials are obtained from about 300
basic material suppliers operating nearly 500 plants and 175

i ndependent conpounders/concentrators. Processing is done by

« facilities of manufacturers of other end products (59
percent of total volune),

 independent processors of proprietary and custom products
(36 percent), and

e basic materials suppliers and suppliers of plastics
processi ng equi pnent (5 percent).?®

Figure 2-1 shows the relationship between plastic polyner
producers, conpounders, and processors. '

Pol yet her polyols are produced in the first, basic production
step of the production process. As noted above, the production
of polyether polyols is part of SIC 2821, Plastics Materials and
Resins. Table 2-1 shows historical data on the production of
this SIC code. !

2.2 MATERI AL | NPUTS

Pol yet her pol yols are manufactured by reacting a cyclic ether
with an initiator. The cyclic ether is generally
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Figure 2-1. The Plastics Manufacturing |Industry.

et hyl ene oxi de, propyl ene oxide, or tetrahydrofuran. The
initiator may be water, propylene glycol, ethylene glycol,
gl ycerin, trinmethyl ol ethane, trinethyl ol propane, or other
materi al s.

2.3 PRODUCTI ON PROCESSES

Pol yet her pol yols are manufactured through chenmi cal reactions
in which cyclic ethers (oxides), such as ethyl ene oxide,
propyl ene oxide (PO, or tetrahydrofuran (THF), react with active
hydr ogen- cont ai ni ng conpounds (initiators), such as glycerine,
wat er, or ethylene or propylene glycol, in the presence of a base
catal yst such as potassi um hydroxide. A
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TABLE 2-1. EMPLOYMENT AND PRCDUCTI ON I N THE PLASTI CS MATERI ALS
AND RESI NS | NDUSTRY (SI C 2821)

Enpl oynent Val ue of Shipnents

Year (103) (%109

1977 57.2 10, 818. 2
1978 57.6 11,997.5
1979 60. 3 14, 282. 4
1980 58.8 14, 908. 2
1981 S57.7 16,675.5
1982 54.7 15, 769. 2
1983 53. 2 18,935. 8
1984 54.2 20,776. 3
1985 55.4 20, 261. 8
1986 54.7 21,483.7
1987 56. 3 26, 245.5
1988 58.3 32,109.8
1989 62 33, 256. 7
1990 62.4 31, 325.8
1991 60. 5 29, 565. 8
1992 60. 4 31, 303.9

Source: U.S. Department of Commerce. 1992 Census of Manufactures. |ndustry

Series. Industry 2821, p. 28

wi de variety of conpositions of varying structures, chain
| engt hs, and nol ecul ar weights is theoretically possible.??

Pol yet her pol yol s can be subdivi ded, based on the cyclic ether
fromwhich they are made, into two groups: polyols based on PO
and polyols based on THF. Pol yether polyols based on PO are
produced by chem cal reactions of POwith an initiator conpound
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havi ng active hydrogen groups (e.g., -OHor -NH where Ois
oxygen, His hydrogen, and Nis nitrogen), in the presence of a
base catalyst. The initiator used depends on the type of

pol yur et hane that the polyol will be used to produce. Typically,
the reaction is carried out by discontinuous batch processes, at
el evated pressures and tenperatures, and under an inert

at nosphere. Wen the desired degree of polynerization has
occurred, the catalyst is neutralized and filtered out. Then the
polyol is purified and desired additives are incorporated. Types
of pol yether polyols based on PO incl ude pol ypropyl ene gl ycol

pol yol adducts, bl ock copol ynmers, polyurea polyols, and pol yner
pol yol s.

Pol yt et ranet hyl ene ether glycol (PTMEG of different nol ecul ar
wei ghts is manufactured by the pol ynerization of THF using a
Lews acid catalyst. PTMEG may be a liquid or a waxy solid,
depending on its nolecular weight. PTMEG is used to manufacture
pol yur et hane el astoners and spandex fi bers.

2.4 NATI ONAL OQUTPUT OF POLYETHER POLYOLS

Seventy-nine facilities in the United States produce polyether
polyols. O the 79 facilities, 72 are anticipated to be inpacted
by the regulation. Data fromthe Society of the Plastics
I ndustry (SPI), shown in Table 2-2, indicate that nore than 2.1
billion pounds of polyether polyols were produced in the U S in
1993. 3

Over the 10-year period shown in the table, donestic U S
producti on of pol yether polyols increased from approxi mately
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TABLE 2-2. PRODUCTI ON OF POLYETHER POLYCLS, 1983-1993

Producti on of Pol yether Polyols

Year (10° I bs.)
1983 1, 296
1984 1, 347
1985 1,391
1986 1, 452
1987 1,626
1988 1,872
1989 1, 808
1990 1, 788
1991 1, 769
1992 1, 838
1993 2,144
Sour ce: Society of the Plastics Industry. Facts & Figures of the U. S

Pl astics Industry. Washington, DC, Society of the Plastics
I ndustry. 1994. p. 52.

1.3 billion pounds per year to approximately 2.1 billion pounds,
an increase of approximately 65 percent.

2.5 PCLYETHER POLYCL PRODUCTI ON FACI LI TI ES

The EPA has identified 79 facilities in the U S. that produce
pol yether polyols and will be affected by the regulation. O the
79 facilities producing polyether polyols, 7 have been determ ned
by the Agency to be area sources and these facilities will not be
affected by the rule. For this reason, these facilities are
omtted fromthe industry profile and inpacts anal ysis contai ned
in the remainder of this report. Table 2-3 lists these
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facilities by nodel plant category. The category or categories
of pol yether polyols produced at each plant, defined in terns of
demandi ng sector are al so shown in Table 2-3.

2.6 ESTI MATED DOVESTI C PRCDUCTI ON OF PCLYETHER POLYQOLS I N
1996

Data for facility-specific production of polyether polyols are
generally not available. The Agency, with SPlI, issued an
I nfformation Col |l ection Request (ICR), that collected capacity and
production data from 12 facilities. Actual production data for
the 12 facilities were used to estimte annual revenues for these
facilities and to estimate capacity utilization for the remaining
facilities that produce pol yether polyols donestically.
Production capacity data were avail able for 17 additional
facilities fromthe Chem cal Econom cs Handbook (CEH). #1516
Based on the capacity and production data for the 12 facilities
and the production capacity data fromthe CEH, production was
estimated for the 72 facilities producing polyether polyols in
the U S that will be affected by the regulation. For 42 of the
72 facilities, capacity data were unavail able. The EPA assuned
t he nedi an capacity for each nodel plant category based on the
CIR and CEH capacity data available. Production estinmates were
derived for each nodel plant category using three alternative
assunptions regarding capacity utilization rates: (1) randonmy
assigned capacity utilization, (2) nmean capacity utilization, and
(3) nedian capacity utilization. The data inputation necessary
to estimate production for the randomy assigned capacity
utilization approach involved the foll ow ng steps:
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TABLE 2-3.

FACI LI TI ES PRODUCI NG POLYETHER POLYOLS

Model Pl ant Non- Sur f ac-
Pl ant City State Cat egory Uret hane urethane tants
ABI TEC Janesville W Lar ge X
Akcros New Brunswi ck NJ Lar ge X
Chem cal s
Amer chol Edi son NJ Lar ge X
Arco Channel vi ew TX Lar ge X
ARCO Charl eston W/ Lar ge X
ARCO Institute W/ Cat al yst X
Baker Sand Springs OK Lar ge X
Baker Santa Fe CA Smal | X
Springs
Baker Dayt on TX Cat al yst X
BASF Washi ngt on NJ Cat al yst X X
BASF Wyandotte M Smal | X
BASF Spartansburg SC Smal | X
BASF Gei smar LA Cat al yst X
Bri n- nont Gr eensboro NC Area
Cal gene Skoki e IL Smal | X X
Car pent er Pasadena X Lar ge X
CasChem Bayonne NJ Lar ge X
Croda M1l Hall PA Cat al yst X
Dext er Br onx NY Ar ea X
Chem ca
Dow Freeport X Lar ge X X
Dow M dl and M Smal | X
DUPONT Ni agara Falls NY Smal | X
Eastern Provi dence RI Lar ge X
Col or
East man Gr eensboro NC Cat al yst X
East man Conr oe X Cat al yst X
Enmkay El'i zabeth NJ Ar ea X
Chem ca
Exxon Houst on X Lar ge X
Gresco Mg. Thomasville NC Area X
Har cr os Kansas City KS Smal | X
Or gani cs
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TABLE 2-3. FACI LI TIES PRODUCI NG POLYETHER POLYOLS ( CONTI NUED)
Model Pl ant Non- Sur f ac-
Pl ant City State Cat egory Uret hane urethane tants
Henkel Hoboken NJ Lar ge X
Henkel Charl otte NC Smal | X X
Henkel Maul di n SC Smal | X X
Het er ene Pat er son NJ Smal | X
Chem cal
Hi gh Poi nt Hi gh Poi nt NC Lar ge X
Chem cal
Hoechst Mount Hol |y NC Lar ge X
Cel anese
Hunt sman Port Neches X Smal | X
Hunt sman Conr oe X Smal
I Cl Gei smar LA Cat al yst X
I nol ex Phi | adel phi a PA Lar ge X
Lonza W I liamsport PA Lar ge X
Lonza Long Beach CA Smal | X
Ml es Bayt own TX Lar ge X
Ml es New W/ Cat al yst X
Martinsville
MITiken I nman SC Large X
Nal co Freeport TX Lar ge X
Nal co Car son CA Smal | X
Nal co/ Exxon Freeport TX Lar ge X
Nal co/ Exxon Sugar | and TX Cat al yst X
Oin Brandenburg KY Lar ge X X
Ortec Easl ey SC Ar ea X
Petrolite Pasadena TX Large X
Petrolite St. Louis MO Lar ge
Chemi cal s
Group
PPG Gur nee IL Smal | X X
QO Memphi s TN Cat al yst X
Chemi cal s
Rhone- W nder FL Lar ge X X
Poul enc
Rhone- Bal ti nore VD Cat al yst X
Poul enc
Rhone- Spartanburg SC Cat al yst X X
Poul enc

2-9

(conti nued)



TABLE 2-3. FACI LI TI ES PRODUCI NG POLYETHER POLYCLS ( CONTI NUED)

Model Pl ant Non- Sur f ac-
Pl ant City State Cat egory Uret hane urethane tants
Sandoz Martin SC Cat al yst X
Chem cal s
Corp
Shel | Gei smar LA Lar ge X
Shel | Reserve LA Lar ge X
St epan Anahei m CA Lar ge X
St epan W nder GA Lar ge X
St epan Fi el dsboro NJ Lar ge X
St epan Maywood NJ Lar ge X
St epan M I | sdal e IL Smal | X
St epan El wood IL Cat al yst X
Texaco Conr oe TX Lar ge X
(Hunt sman)
Texaco Port Neches TX Smal | X
(Hunt sman)
Uni on Texas City TX Lar ge X
Car bi de
Uni on Seadri ft TX Smal | X X
Car bi de
Uni on I nstitute W/ Smal | X
Car bi de
Uni on Sout h W/ Smal | X
Car bi de Charl eston
Vi sta Lake Charl es LA Lar ge X
Chem cal
Wtco Santa Fe CA Ar ea X
Springs
Wtco Houst on X Ar ea X X
Wtco Har ahan LA Large X
Wtco Janesville W Large X
Wtco Chi cago I L Smal | X X

1. Sort data for 12 facilities responding to EPA/SPI |CR
according to nodel plant category.

2. Conmput e m ni mum and maxi mum capacity utilization rates in
each nodel plant category based on the |ICR data.
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3. Conmput e random y assigned capacity utilization rate for
each facility, using the follow ng formul a:

[ (Kex - Ksin)* (random nunber between zero and one)]+ K,;,,
wher e

Kx = maxi mum capacity utilization rate for facilities
providing data within the rel evant nodel plant
category, and

Kin = m ni mum capacity utilization rate for facilities
providing data within the rel evant nodel plant
cat egory.

4. Estimate production by multiplying randomy assigned
capacity utilization rate by the productive capacity of
each facility reported in the CEH

Tabl e 2-4 shows descriptive capacity and production statistics
for facilities in the polyether polyols industry by nodel plant
category. Production data are shown for each of the capacity
utilization alternatives.

In addition to the polyether polyol production facilities
identified by EPA with nodel plants, 7 facilities producing
pol yet her polyols are classified as area sources. The production
of pol yether polyols for these facilities is estinated to range
from10 mllion to 30 mllion pounds per year. These facilities
are excluded fromthe capacity and production statistics shown in
Tabl e 2-4.
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TABLE 2-4. CAPACI TY AND PRODUCTI ON STATI STI CS BY MODEL PLANT
CATEGORY
Production
(10% I bs. per year)

Esti mat ed I CR Random y

Capacity Capacity Assi gned Mean Medi an

(10° I bs. Utilization Capacity Capacity Capacity

per year) Rat e Utilization Utilization Utilization
Smal | Model Pl ant Production Estimates:
Number of affected facilities: 22
M ni mum 8.0 0.6799 5.4 5.8 5.9
Maxi mum 339.0 0.9039 305.6 301.0 301.0
Mean 60. 6 0.8795 54.0 53.7 53.7
Medi an 50. 2 0.8870 44. 8 44.5 44.5
Cat al yst Extraction Model Plant Production Estimates
Number of affected facilities: 15
M ni mum 20.0 0.7661 18.8 17.5 17.6
Maxi mum 210.0 0. 8869 160. 9 170.9 167.1
Mean 96. 2 0. 8259 79. 2 73.4 73.8
Medi an 95.0 0.8187 80.7 72.5 72.8
Large Model Plant Production Estimates
Number of affected facilities: 35
M ni mum 95.0 0. 6533 75.0 69. 2 70.0
Maxi mum 975.0 0. 7954 758.0 710. 4 718.9
Mean 284. 4 0.7286 207.0 207. 2 209.7
Medi an 275.0 0.7374 198. 2 200. 4 202. 8
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SECTI ON 3
DEMAND AND CONSUMPTI ON OF POLYETHER POLYOLS

The maj or use of polyether polyols is in the production of

ur et hanes or pol yurethanes. Although this profile focuses on the
uses of pol yether polyols in pol yurethane production, many of the
facilities affected by the proposed rul e al so produce pol yet her
pol yol s for nonurethane uses. Oher uses of polyether polyols

i ncl ude surfactants, synthetic lubricants, and functional fluids.
Table 3-1 lists the sales and captive use of polyether polyols
bet ween 1983 and 1993. 17

TABLE 3-1. SALES AND CAPTI VE USE OF POLYETHER POLYCLS

(10° | bs.)

Fl exi bl e Rigid
Year Foam Foam Nonf oam Expor t Tot al
1983 874 137 129 146 1, 286
1984 915 144 148 98 1, 305
1985 1,014 133 141 119 1, 407
1986 1, 000 127 158 168 1, 453
1987 1, 045 144 188 276 1, 653
1988 1,134 138 232 414 1,918
1989 1, 048 132 256 350 1, 786
1990 1, 048 134 269 380 1,831
1991 1, 016 136 253 392 1, 797
1992 1, 045 152 269 422 1, 888
1993 1, 069 163 303 565 2,100

Sour ce: The Society of the Plastics Industry. Facts & Figures of the U. S

Pl astics Industry. Washington, DC, Society of the Plastics
I ndustry. 1994. p. 52



3.1 PRODUCT CHARACTERI STI CS

As noted above, polyether polyols are an entire class of
t hernosetting resins used in the manufacture of pol yurethane,
surfactants, lubricants, and other products. A variety of
pol yet her polyols are used in manufacturing pol yurethanes. The
type of polyols chosen depends on the end use.

Pol yol s have different nunbers of reactive hydroxyl groups,
and this is referred to as “functionality.” Polyols may be
di functional, trifunctional, tetrafunctional, pentafunctional,
hexaf unctional, or octafunctional. The end use of a polyether
polyol is determ ned by the properties of the polyol. Polyether
polyols fall into two main classifications: high-nolecular-
wei ght, linear or slightly branched pol yether polyols, and | ow
nol ecul ar-wei ght, highly branched pol yether polyols. The |inear
or slightly branched pol yether polyols are used in flexible
applications, such as in flexible slab and nol ded foam or
reaction injection nolding. The branched pol yether polyols are
used in applications requiring rigidity, such as rigid foans.

Pol yol s may be conbi ned to achi eve certain desired
characteristics. For exanple, including polyner and/ or polyurea
polyols in addition to pol yether polyols increases a foams
resiliency and | oad-bearing potential .

3.2 USES AND CONSUMERS

As not ed above, pol yether polyols are consunmed mainly in the
production of pol yurethanes, including flexible and rigid foans.
I n addition, polyether polyols can be used in producing
el astonmers, surface coatings, adhesives, fabrics, and seal ants.
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The manufacture of flexible polyurethane foans is by far the
| argest market for polyether polyols. Wthin that category, the
| argest market is for furniture cushioning. Increasing the
density of the foamto provide superior wear requires increasing
t he pol yet her pol yol volunme needed to produce a given anmount of
pol yuret hane foam After furniture cushioning, passenger car
seating and other transportation uses are the second | argest use.
O her uses include carpet paddi ng, beddi ng, and packagi ng.
Gowmh inthe use of flexible foamis anticipated for the future,
but at a relatively slow rate.

In 1993, nonfoam uses were the second | argest category of
consunption for polyether polyols. Nonfoam pol yurethane
applications include reaction-injection nolded materials, wdely
used in the autonobile industry to produce bunper covers; front-
and rear-end panels; steering wheels; and other parts. O her
uses include shoe soles and recreational equipnent.
Ther nopl asti ¢ pol yuret hane el astoners (TPUs) are an inportant
application of polyether polyols. These TPUs “occupy the upper
end of the thernoplastic elastomer spectrumin ternms of price and
performance.”'® They are noted for general overall toughness and
flexibility, even at |ow tenperatures. They are resistant to
abr asi on, possess superior adhesive properties, are readily
processabl e, and are very versatile. Applications of TPUs
i ncl ude drive couplings, the Food and Drug Adm ni stration-
approved waps for neat and poultry, and solvent-free film
adhesi ves. *°

The manufacture of rigid polyurethane foans is another | eading
use of polyether polyols. Rigid polyurethane foans are used in
construction, appliances, industrial insulation, and packagi ng.
The manufacture of rigid foans typically uses polyols with
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relatively high functionality (four to eight). R gid foans are
used for insulation in comrercial and household refrigerators,
freezers, and water heaters.

3.3 SUBSTI TUTABI LI TY

The ability of manufacturers to substitute other products for
pol yet her polyols varies fromone application to another. For
exanple, in the manufacture of rigid polyurethane foans, |ess
expensi ve pol yester polyols have recently been substituted for
sonme or all of the polyether polyols in some applications.
Simlarly, substitutes exist for polyurethanes in sone of their
applications (e.g., furniture cushions, TPUs).
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SECTION 4
| NDUSTRY ORGANI ZATI ON

4.1 MARKET STRUCTURE

The market for polyether polyols for urethanes is
international. Wrld capacity for polyether polyols for
ur et hanes was approximately 8.5 billion pounds at the begi nning
of 1994. The U.S. accounted for 34 percent of that production;
West ern Europe accounted for about 36 percent; Japan for 10
percent; Canada, Mexico, the Republic of Korea and Tai wan
conbined for 8 percent; and the rest of the world (producers
| ocated mainly in South Anerica and the People’s Republic of
Chi na) accounted for the remaining 12 percent.

4.2 MANUFACTURI NG FACI LI TI ES

In the U S., 79 facilities produced pol yether polyols in 1996.
They are listed in Table 2-3 in Section 2. The facilities are
di stributed wi dely about the country and vary considerably in
terms of size and the types of polyether polyols produced.

4.2.1 Locations

Tabl e 4-1 shows the geographical distribution of polyether
pol yol production facilities. Polyether polyol



TABLE 4-1. POLYETHER POLYOL PRODUCTI ON FACI LI TI ES BY STATE®

State Nunber of Facilities

California 5
Del awar e

Fl ori da
Ceorgi a
I'11inois
Kansas

Kent ucky
Loui si ana
Mar yl and

M chi gan

M ssouri

New Jer sey

New Yor k

North Carolina
Gkl ahoma
Pennsyl vani a
Rhode I sl and
Sout h Carolina

R O P W Rk, ON O© FB N R O RFP R R R R

Tennessee

[
[o0]

Texas
West Virginia 5
W sconsin 2
Tot al 79

2 | ncludes area sources.

production facilities are located in states with high
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concentrations of chem cal manufacturers, including California,
Texas, Illinois, Louisiana, New Jersey, and North and South
Carolina. Texas, which has 18 pol yether polyol production
facilities, has approximately 25 percent of industry facilities.
The next greatest concentration is New Jersey, with nine
facilities, followed by Louisiana, North Carolina, and South
Carolina, with six facilities each

4.2.2 Enpl oynent

Enpl oyment at facilities produci ng pol yet her polyols ranges
from 10 enpl oyees to 2,000 enpl oyees. Table 4-2 shows facility
enpl oynent statistics by nodel plant category. ?°

TABLE 4-2. FACILITY EMPLOYMENT BY MODEL PLANT CATEGORY

Model Pl ant Category

Enpl oynent

Statistic Smal | Cat al yst Extraction Lar ge

M ni mum 10 30 16
Maxi mum 1, 300 1, 200 2,000
Mean 507 248 207
Medi an 347 74 100
Source: Dun and Bradstreet. Dun's Market ldentifiers. Online Database

Accessed through EPA NCC conmputer, FINDS System March 1997.

4.2.3 Sales of Affected Products

As noted in Section 2, actual production data are avail abl e
for very few of the facilities potentially affected by this
regul ation. The EPA therefore estimated production based on
capacity data and estimated capacity utilization rate as
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di scussed in Section 2.6 of this report. Table 2-4 shows
facility polyether polyols production statistics that were
estimated using three different capacity utilization rates:

e the average reported by plants in each nodel plant
cat egory,

e the nedian reported by plants in each nodel plant
category, and

e a randomy assigned capacity utilization rate that falls
bet ween the m ni num and the maxi mum capacity utilization
rate reported by facilities in each nodel plant category.

Simlarly, data for facility sal es of polyether polyols are
not available. The Agency estinmated the sales (or the val ue of
production, for facilities producing polyether polyols for
captive use) by nultiplying estimted production by the estinated
price for polyether polyols in 1996. Polyether polyols are a
class of comodities with a range of nmarket prices. Table 4-3
shows price ranges for pol yether polyols over the period 1985
t hrough 1994, 2!

EPA estimated the August 1996 price of polyether polyols by
using the mdpoint of the 1994 price range ($0.96 per pound) and
adjusting it to August 1996 dollars using the producer price
i ndex (PPlI) for thernpsetting resins.?> The fornmula used to
estimate the 1996 price is:

$1994 price of polyether polyols * (PP, Aug. 1996/ PPl 1994)=
$0.96 * (157.1/143.6)= $1.05.
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TABLE 4-3. PRI CES FOR POLYETHER POLYOLS

Price Range
Year (cents per pound)
1985 0.72 - 0.77
1986 0.74 - 0.81
1987 0.77 - 0.86
1988 0.76 - 0.84
1989 0.78 - 0.83
1990 0.80 - 0.85
1991 0.92 - 0.95
1992 0.89 - 0.94
1993 0.94 - 0.96
1994 0.95 - 0.97

Source: Chemi cal Marketing Reporter, various issues.

The resulting price, $1.05 per pound, was multiplied by the three
estimates of facility production to yield estimated facility
sales. Table 4-4 shows statistics for estimated facility sal es
by nodel plant category.

4.3 COMPANI ES OMNI NG POLYETHER PCOLYOL FACI LI TI ES

The 72 facilities producing pol yether polyols affected by the
regul ati on are owned by 36 conpani es. The conpani es owni ng these
pol yet her pol yol production facilities are of interest, because
t hese conpanies will incur the costs of conplying with the
proposed regulation. O particular interest is the inpact of the
regul ation on small entities, including small conpanies. Small
conpani es may have fewer internal and external sources of funds
to enable themto purchase and
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TABLE 4-4. ESTI MATED SALES REVENUES OF PCLYETHER POLYOLS BY
MODEL PLANT CATEGORY ($1996 10%)
Randont Mean® Medi an°®

Smal | Model Pl ant

M ni num $5, 712 $6, 121 $6, 195
Maxi mum $320,972  $316, 099 $316, 099
Mean $56, 727  $56, 445 $56, 448
Medi an $47,102  $46, 622 $46, 622
Catal yst Extraction Mdel Pl ant

M ni num $19, 776  $18, 424 $18, 522
Maxi mum $168, 955 $168, 216 $169, 111
Mean $83, 147  $77,059 $77, 469
Medi an $84, 761  $76, 098 $76, 502
Large Model Pl ant

M ni num $78,723  $72,692 $72, 569
Maxi mum $796,094  $746, 054 $755, 051
Mean $217,409 $217,618 $220, 243
Medi an $208, 201  $210, 426 $212, 963

8 Random sales were estimted by multiplying 1996 price by estimted

producti on,

based on randonly assigned capacity utilization rate for each

nodel plant category.

b Mean sales were estimated by multiplying 1996 price by estimated
producti on, based on mean capacity utilization rate for each nodel plant
category.

¢  Median sales were estimted by multiplying 1996 price by estimted
producti on, based on median capacity utilization rate for each nmodel plant
category.

install capital equipnment, nodify operations, or undertake the

ot her tasks that may be required to conply with the regul ation.

The Agency is required to anal yze inpacts on smal

busi nesses

under the Regulatory Flexibility Act of 1982 and the Smal
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Busi ness Regul atory Enforcenent Fairness Act of 1996.

The general size standard definition criteria is used by the
Smal | Busi ness Administration (SBA) to identify the snal
busi nesses affected by this regulation. These criteria are
defined by Standard Industrial Cassification (SIC) code. The SBA
general size standard definition for each SIC code is defined in
terms of nunber of enployees or annual sales receipts. The
production of polyether polyols falls under SIC code 2821,
Plastic Materials and Resins. For SIC 2821, small businesses are
defined as those with fewer than 750 enpl oyees.

Dat a on conpany enpl oynment and sal es were coll ected from Dun
and Bradstreet’s Dun’s Market ldentifiers, an on-line database
mai nt ai ned on the EPA National Conputation Center conputer.®® A
size distribution of affected conpanies is shown in Table 4-5,
where size is defined in terms of enploynent.?2+22627 A total of
seven conpani es have fewer than 750 enpl oyees and are thus
classified as small businesses according to the SBA general size
standard definitions.

Tabl e 4-6 presents a size distribution in terns of total
conpany sal es. 28293031 \Whi | e the SBA defines conpany size for
this industry is in terns of enploynent, conpany sal es are of
i nterest as a gauge of conpany resources for conplying with the
regul ation. Table 4-6 denonstrates that nost of the conpanies
owni ng pol yet her polyols have substantial annual sal es.
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Wor | dscope Online database. (1995 and 1996 data)

Di scl osure Online database.

TABLE 4-5. DI STRI BUTI ON OF COMPANY EMPLOYMENT

Company Enpl oynent Tot al
Fewer than 750 7
750 to 5,000 11
5,001 to 20, 000 8
20,001 to 50, 000 6
Over 50, 000 4

36

Sour ces: Dun and Bradstreet. Dun’s Market Ildentifiers Online Database.

Accessed through EPA NCC conmputer, FINDS System March 1997.
May 1997.
(1996 data) May 1997.
ASAP Online database. (1995 data) May 1997.

Busi ness & Co.

TABLE 4-6. DI STRI BUTI ON OF SALES REVENUES
Company Sal es Tot al
Less than 10 mllion 0
10 million to 100 mllion 5
100 million to 1 billion 9
1 billion to 5 billion 10
5 billion to 20 billion 7
Over 20 billion 5
36

Sour ces:

Wor | dscope Online database. (1995 and 1996 data)

Di scl osure Online database.

Dun and Bradstreet.

Dun’s Market Ildentifiers Online Database.

Accessed through EPA NCC conmputer, FINDS System March 1997.
May 1997.
(1996 data) May 1997.
ASAP Online database. (1995 data) May 1997.

Busi ness & Co.
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SECTION 5
THE POLYETHER POLYOLS NESHAP

The proposed standards regul ate Hazardous Air Pollutants (HAP)
em ssions from pol yet her polyols manufacturing units (PMPU)
Pol yet her pol yols as previously defined are the products forned
by the reaction of ethylene oxide (EO, propylene oxide (PO, or
other cyclic ethers with conpounds having one or nore reactive
hydrogens (i.e., a conpound having a hydrogen term nally bounded
with a nitrogen, sulfur, oxygen, phosphorous atom etc.). This
definition excludes materials regulated as glycols or glycol
et hers under the Hazardous Organic National Em ssion Standard for
Hazardous Air Pollutants (HON). For the proposed rule, an
af fected source is defined as each group of one or nore PMPU and
| ocated at a plant site that is a major source.

Facilities in the source category covered by the proposed rule
emt a variety of HAP. The nost significant em ssions are of the
following HAP. EQO, PO hexane, and toluene. The proposed
standards woul d regul ate em ssions of these conpounds, as well as
all other organic HAP that are emtted during the production of
pol yet her pol yol s.

5.1 EM SSI ON CONTROLS
Em ssions fromthe follow ng types of em ssion points (i.e.,

em ssion source types) are being covered by the proposed rul e:
storage vessels, process vents, equiprment |eaks, and wastewat er
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operations. The standards being proposed for these em ssion
source types at new and existing facilities have the sane group
determ nation criteria and control requirenments as those

pronul gated for the correspondi ng em ssion source types at

exi sting sources subject to the HON. A specified em ssion
reduction for the conbination of all process vent streanms within
a PWPU is being proposed for process vent epoxi de em ssions and
for nonepoxide HAP emtted from catal yst extraction. For process
vents from batch unit operations that emt nonepoxide HAP from
the maki ng or nodification of the product, the proposed standard
requires the Goup 1/ Goup 2 determ nation to be based on the
criteria in the Polymer and Resins | NESHAP. In the event that
there may be process vents fromcontinuous unit operations that
emt nonepoxi de HAP fromthe making or nodification of the
product, the proposed standard requires the Goup 1/ Goup 2
determ nation based on the criteria fromthe HON

Tables 5-1 and 5-2 sunmarize the |level of control being
proposed for new and exi sting sources, respectively. Were the
applicability criteria and required |evel of control is the sane
as the HON, this is indicated in the table as "HON. " When t he
table lists "epoxides,"” it is referring to EO and PO, the HAP
nmonomers used in the polyether polyols process. "Nonepoxide HAP"
refers to organic HAP other than EO and PO that are used in the
pol yet her pol yols manufacturing process. The follow ng sections
descri be these proposed standards in nore detail, by em ssion
sour ce.
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5.2 COSTS OF COVPLYI NG W TH PROPOSED EM SSI ONS CONTRCLS

The Agency has estinmated the costs of conplying with the
proposed em ssion controls. Table 5-3 shows costs for each nodel
pl ant category, and Table 5-4 shows national total costs to
control the emissions.3*3 Costs are shown for the Snall Mde
Plant, the Large Model Plant, and the Catal yst Extraction Model
Pl ant .

The capital and annualized costs of em ssion controls shown on
Table 5-3 reflect control costs by em ssion point. The total
costs for each nodel plant category are not shown. The reason
for this is that the nunber of facilities requiring em ssion
control for each em ssion source within a nodel plant category
varies. For exanple, 20 of the Small Mdel Plant facilities
require controls for equipnment |eaks, while only six require
controls for process vents. Thus, the annual control costs for a
facility classified as belonging to the Snall Mdel Pl ant
category could range from $26, 100 to $89, 800, dependi ng on
whether the facility requires controls on equi pnment |eaks only or
on all em ssion sources. Simlarly, annualized costs for the
Cat al yst Extraction Mddel Plant facilities range from $72,400 to
$284,100. For the Large Mddel Plant facilities, costs range from
$50, 400 to $292,500 annual |y, depending on whether the facility
requires controls on equipnent |eaks only, or for all possible
em ssi on points.

In general, the econom c inpacts of the proposed rule are

estimated assumi ng that each facility incurs the maxi num
per-pl ant cost for each nodel plant category. This is an
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accurate estimate of costs for a subset of polyether polyol
facilities only but it overstates the costs and inpacts for many
facilities. Gven the limted amount of information avail abl e,
t he assunption was necessary to assure that costs were not
underestimated for any facility.
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SECTI ON 6
ECONOM C | MPACTS OF THE POLYETHER POLYOL NESHAP

The Agency has estinmated the inpacts of the proposed polyether
pol yol NESHAP on both facilities producing pol yether polyols and
on the conpanies that own them Facility inpacts are being
exam ned to assess the |ikelihood of facility closures and
enpl oynment i npacts. Conpany-level inpacts are being exam ned to
assess the magnitude of inpacts on small businesses under the
Regul atory Flexibility Act (RFA) and Smal |l Business Regul atory
Enf or cenent Fairness Act (SBREFA).

6.1 FACI LI TY | MPACTS

The goal of the economic inpact analysis is to estimte the
mar ket response of the polyether polyols industry to the em ssion
standards and determ ne any adverse effects that may result from
the regulation. Since the nationw de annualized cost of this
regul ation of $7.7 mllion represents approximtely 0.06 percent
of the estimated 1996 sal es revenues for donestically produced
pol yet her polyols, the EPA determ ned that the regulation is not
likely to have a significant inpact on this industry as a whol e.
For this reason, a streanlined econom c anal ysis was perforned.
The goal of this stream ined analysis was to determ ne whet her
i ndividual facilities producing pol yether polyols and conpani es
owning those facilities are likely to be adversely inpacted by
the regulation. Facility-specific inpacts were exam ned to
assess the likelihood of facility closures and enpl oynent
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inpacts. The facility level inpacts were estinmated by conparing
the total annual cost of control in each nodel plant category to
estimated sales per facility resulting in a cost-to-sales ratio.
A cost-to-sales rati o exceeding one percent is determned to be
an initial screening criteria for a significant facility-specific

i npact .

Tabl e 6-1 shows descriptive statistics for the sel ected inpact
measure, the ratio of Total Annual Cost (TAC) to Facility Sal es
Revenues for the 72 facilities potentially inpacted by the
regul ation. Wile the nmedian TAC/ facility sales ratio in each
category is well below 1 percent, the catal yst extraction nodel
pl ant category indicates a maxinumrati o exceeding 1 percent. To
exam ne the inpacts nore closely, a frequency distribution of
cost-to-sales ratio was devel oped and is shown in Table 6-2. The
three columms are the nunbers of facilities incurring
TAC/facility sales in each range of values, where sales are
esti mated based on randomy assigned capacity utilization, nean
capacity utilization, and nmedian capacity utilization,
respectively.

Table 6-2 clearly shows that very few plants are significantly
affected by the proposed regulation. 1In addition to the 7 plants
determ ned to be exenpt fromthe regul ati on because they are area
sources, 46 additional plants are estimated to incur costs |ess
than 0.2 percent of their annual sales. Only one facility in the
industry is estimated to incur TAC sal es exceeding 1 percent.

The inmpacts of the regulation to this facility were eval uated
in greater detail. The facility for which costs
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TABLE 6-1. DESCRI PTI VE STATI STICS OF FACI LITY | MPACTS OF
PROPOSED PCOLYETHER POLYCOL NESHAP

TAC/ Randoml y TAC/ Mean TAC/ Medi an
Statistic Esti mat ed Sal es? Sal es® Sal es®

Smal | Mbdel Plant Category (22 facilities)
M ni mum 0. 028% 0. 028% 0. 028%
Maxi mum 0. 881% 0. 881% 0. 881%
Mean 0. 282% 0. 280% 0. 280%
Medi an 0.191% 0.192% 0.192%
Catal yst Extraction Mddel Plant Category (15 facilities)
M ni num 0. 168% 0. 169% 0. 168%
Maxi mum 1.437% 1.542% 1.534%
Mean 0. 415% 0. 448% 0. 446%
Medi an 0. 335% 0.373% 0.371%
Large Model Plant Category (35 facilities)
M ni mum 0.128% 0. 139% 0. 138%
Maxi mum 0.214% 0.232% 0.229%
Mean 0. 144% 0. 145% 0. 143%
Medi an 0. 140% 0. 139% 0. 138%

& Random sales were estimated by multiplying 1996 price by estimted
producti on, based on randomy assigned capacity utilization rate for each
model plant category.

b Mean sales were estimated by multiplying 1996 price by estimated

producti on, based on mean capacity utilization rate for each nodel plant
category.

¢ Median sales were estimated by multiplying 1996 price by estimted
producti on, based on nmedian capacity utilization rate for each nodel plant
category.

exceed 1 percent of sales is estimated to produce about 23
mllion pounds of polyether polyols per year. Total annualized
conpliance costs are estinmated to be $284,100 for this facility.
Total annualized costs are estimated to be about 1.5 percent of
annual facility sales of polyether
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TABLE 6-2. FREQUENCY DI STRI BUTI ON:  TOTAL ANNUAL COVPLI ANCE
COST/ FACI LI TY SALES BY MODEL PLANT CATEGCORY

Randont Mean® Medi an®
Smal I Model Pl ant
Cost to Sal es Rati os:
0O to 0.2 percent 16 16 16
0.2 to 0.5 percent 3 3 3
0.5 to 1 percent 3 3 3
1 to 5 percent 0 0 0
Over 5 percent 0 0 0
Tot al 22 22 22
Catal yst Extraction Mdel Pl ant
Cost to Sal es Rati os:
0 to 0.2 percent 1 1 1
0.2 to 0.5 percent 12 12 12

0.5 to 1 percent

1 to 5 percent

Over 5 percent

Tot al 15 15 15
Large Model Plant Category

Cost to Sal es Rati os:

0 to 0.2 percent 29 29 29
0.2 to 0.5 percent 4 4 4
0.5 to 1 percent 2 2 2
1 to 5 percent 0 0 0
Over 5 percent 0 0 0
Tot al 35 35 35

Random sal es were estimated by nmultiplying 1996 price by esti mted
production, based on randomy assigned capacity utilization rate for each
nodel plant category.

Mean sales were estimated by nmultiplying 1996 price by esti mted

producti on, based on mean capacity utilization rate for each nodel plant
cat egory.

Medi an sales were estimated by nmultiplying 1996 price by estimted
producti on, based on nmedian capacity utilization rate for each nodel plant
category.
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polyols. This facility is owmed by a large, financially strong
conpany. Conpany sales were nore than $2.2 billion in 1996, with
net income nore than $220 mllion. The conpliance costs are an
insignificant share of those resources, so it is probable that
the conpany will choose to conply with the regul ation, rather
than shutting down its polyether polyol production.

6.2 COMPANY | MPACTS

The Agency al so exam nes inpacts of the regul ation on
conpani es owni ng pol yether polyol facilities to determ ne the
econonmi c inpacts of the regulation on affected conpanies. O
particul ar concern is whether small conpanies previously defined
in Section 4.3 are adversely affected by the regulation. The
measur e of conpany inpact the Agency has chosen to use is the
rati o of conpany total annual conpliance costs to conpany sal es.
For conpani es owning nore than one affected facility, this
statistic is conputed by sunm ng the annualized conpliance costs
across all facilities owned by the conpany and conparing it to
total conpany sales. Tables 6-3 and 6-4 show frequency
di stributions of conpanyw de total annual conpliance costs as a
share of conpany sales for all conpanies affected by the
regul ati on and small conpani es, respectively.

As presented on Table 6-3, no conpanies affected by the
regul ation are expected to incur costs exceeding 1 percent of
conpany sales. The maxi num share is 0.88 percent for any of the
af fected conmpanies. Al but eight conpani es have costs | ess than
0.1 percent of sales.
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TABLE 6-3. FREQUENCY DI STRI BUTI ON: COMPANY TAC AS A SHARE OF
COMPANY SALES: ALL COWPAN ES

TAC/ Conpany Sal es Fr equency
O to 0.01 percent 9
0.01 to 0.05 percent 15
0.05 to 0.1 percent 3
0.1 to 1.0 percent
Over 1 percent 0
Tot al 36

To ensure that no small conpanies incur significant adverse
i npacts due to the regulation, the Agency also constructed a
frequency distribution of conmpany conpliance costs to conpany
sales for conpanies with fewer than 750 enpl oyees. Table 6-4
shows this distribution.

TABLE 6-4. FREQUENCY DI STRI BUTI ON: COVMPANY TAC AS A SHARE OF
COMPANY SALES: SMALL COMPANI ES

TAC/ Conpany Sal es Fr equency
0O to 0.05 percent 0
0.05 to 0.1 percent
0.1 to 1.0 percent

Over 1 percent
Tot al

~N O O

No smal | conpany incurs costs exceeding 1 percent of sales.
Six of the seven affected small conpanies incur costs between 0.1
and 1.0 percent of sales as shown in Table 6-4.
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6.3 CONCLUSI ONS

The proposed NESHAP wi || inpose costs on producers of
pol yet her polyols. For nost facilities, the costs inposed wll
be negligible. Costs exceed 1 percent of sales for only one
facility out of 72 affected facilities. Based on an analysis of
the costs of conpliance conpared to facility and conpany
financial data, the Agency finds it unlikely that the conpany
owning this facility will choose to close it, because the conpany
is financially robust and the costs are a small share of the
conpany sal es and net inconme. The generally small scale of the
i npacts al so suggests that there will be no significant inpacts
on markets for the products nade using polyether polyols, such as
pol yur et hanes.

Costs do not exceed 1 percent of conpany sales for any of
t he conpanies owning facilities producing polyether polyols.
Thus, the Agency concludes that no conpany is likely to go
bankrupt as a result of this regulation, and no small businesses
will incur significantly adverse inpacts.
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	SECTION 1 INTRODUCTION 
	Production of polyether polyols can result in the emission of hazardous air pollutants (HAP), including ethylene oxide, propylene oxide, and other oxides, as well as hydrogen fluoride, hexane, and toluene. Currently, the Environmental Protection Agency (EPA or the Agency) is developing a National Emissions Standard for Hazardous Air Pollutants (NESHAP) under Section 112 of the Clean Air Act Amendments of 1990 to limit HAP emissions from the production of polyether polyols. The Agency is excluding from this 
	1
	2 

	Polyether polyols are a class of organic chemicals that contain multiple ether linkages (polyether) and have multiple hydroxyl groups as terminal functional groups (polyol). Figure 1 illustrates the chemical structure. Within the plastics industry, polyether polyols are classified as thermoset resins. Thermoset resins are capable of becoming permanently rigid when heated or cured. Polyether polyols are generally produced as intermediate goods; that is, they are products that are inputs into the production o
	Ether linkage: 
	||-C-O-C|| 
	-

	Hydroxyl group: 
	-O-H 
	where C is carbon, O is oxygen, H is hydrogen, andthe dashes represent molecular bonds between theatoms of these elements in a chemical compound. 
	Figure 1-1. Ether Linkages and Hydroxyl Groups. 
	The majority of polyether polyols are used for manufacturing urethanes; other end uses include surface-active agents, functional fluids, and synthetic lubricants. This industry profile focuses on polyether polyols for urethane production. This group of polyols includes four main chemical types: polypropylene glycol, glycerin adducts of propylene oxide, other propylene oxide-based adducts, and polytetramethylene ether glycol (PTMEG).
	3 

	World capacity for polyether polyols for urethanes was approximately 8.5 billion pounds at the beginning of 1994. The 
	U.S. accounted for 34 percent of 1994 world capacity. Polyether polyols are also produced in Western Europe, Japan, Canada, Mexico, the Republic of Korea, Taiwan, South America, and the People’s Republic of China. In 1992, polyether polyols production represented 69 percent of worldwide capacity. Over 
	4
	5

	the period 1992 to 1997, consumption of polyether polyols is projected by SRI International to increase by 3.2 percent in Japan, by 2.7 percent in the U.S., and by 2.5 percent in Europe.
	6 

	In this report, the Agency profiles the industry, including conditions of production and supply, conditions of demand and consumption, and the organization of the industry. The Agency then analyzes the potential economic impacts of the regulation on affected facilities. 
	SECTION 2 PRODUCTION AND SUPPLY OF POLYETHER POLYOLS 
	Polyether polyols are a class of polymers characterized by multiple ethers and multiple terminal hydroxyl groups. They fall into the class of thermosetting resins, or plastics. Manufacture of polyether polyols is a precursor to the production of various plastics, most notably polyurethanes. Plastics can be defined as materials comprising synthetic polymers of high molecular weight that, when shaped by flow (pressure and heat), become solid in their finished state.
	7 

	2.1 OVERVIEW OF THE PLASTICS INDUSTRY 
	The manufacture of plastics materials and resins is classified under SIC code 2821 as part of the Chemicals Industry, SIC code 
	28. In 1987, the value of shipments of plastics materials and resins constituted 13.2 percent of the value of shipments for the chemical industry and 34 percent of the value of shipments for the plastics industry. The plastics industry also includes the next manufacturing step, compounding or formulating, followed by processing, which converts plastics materials into usable products or forms. Processed plastics products are classified as Miscellaneous Plastics Products (SIC 3080), within the Rubber and Misc
	8

	Manufacture of plastic products is basically a three-step process. First, the basic resin or polymer is produced from 
	various chemical compounds; this process is called synthesis. Then, the resin is mixed with other materials to produce an intermediate compound with particular characteristics; this is called formulation. Third, in the processing step, the plastics compounds are processed into products or forms by using heat and/or pressure. Plastics materials are obtained from about 300 basic material suppliers operating nearly 500 plants and 175 independent compounders/concentrators. Processing is done by 
	C facilities of manufacturers of other end products (59percent of total volume), 
	C independent processors of proprietary and custom products(36 percent), and 
	C basic materials suppliers and suppliers of plasticsprocessing equipment (5 percent).
	9 

	Figure 2-1 shows the relationship between plastic polymer producers, compounders, and 
	processors.
	10 

	Polyether polyols are produced in the first, basic production step of the production process. As noted above, the production of polyether polyols is part of SIC 2821, Plastics Materials and Resins. Table 2-1 shows historical data on the production of this SIC code.
	11 

	2.2 MATERIAL INPUTS 
	Polyether polyols are manufactured by reacting a cyclic ether with an initiator. The cyclic ether is generally 
	 Figure 2-1. The Plastics Manufacturing Industry. 
	ethylene oxide, propylene oxide, or tetrahydrofuran. The initiator may be water, propylene glycol, ethylene glycol, glycerin, trimethylolethane, trimethylolpropane, or other materials. 
	2.3 PRODUCTION PROCESSES 
	Polyether polyols are manufactured through chemical reactions in which cyclic ethers (oxides), such as ethylene oxide, propylene oxide (PO), or tetrahydrofuran (THF), react with active hydrogen-containing compounds (initiators), such as glycerine, water, or ethylene or propylene glycol, in the presence of a base catalyst such as potassium hydroxide. A 
	TABLE 2-1. EMPLOYMENT AND PRODUCTION IN THE PLASTICS MATERIALS AND RESINS INDUSTRY (SIC 2821) 
	Employment Value of Shipments
	36
	Year (10 ) ($10 ) 1977 57.2 10,818.2 1978 57.6 11,997.5 1979 60.3 14,282.4 1980 58.8 14,908.2 1981 57.7 16,675.5 1982 54.7 15,769.2 1983 53.2 18,935.8 1984 54.2 20,776.3 1985 55.4 20,261.8 1986 54.7 21,483.7 1987 56.3 26,245.5 1988 58.3 32,109.8 1989 62 33,256.7 1990 62.4 31,325.8 1991 60.5 29,565.8 1992 60.4 31,303.9 
	Source: U.S. Department of Commerce. 1992 Census of Manufactures. Industry Series. Industry 2821, p. 28. 
	wide variety of compositions of varying structures, chain lengths, and molecular weights is theoretically 
	possible.
	12 

	Polyether polyols can be subdivided, based on the cyclic ether 
	from which they are made, into two groups: polyols based on PO 
	and polyols based on THF. Polyether polyols based on PO are 
	produced by chemical reactions of PO with an initiator compound 
	having active hydrogen groups (e.g., -OH or -NH where O is oxygen, H is hydrogen, and N is nitrogen), in the presence of a base catalyst. The initiator used depends on the type of polyurethane that the polyol will be used to produce. Typically, the reaction is carried out by discontinuous batch processes, at elevated pressures and temperatures, and under an inert atmosphere. When the desired degree of polymerization has occurred, the catalyst is neutralized and filtered out. Then the polyol is purified and 
	Polytetramethylene ether glycol (PTMEG) of different molecular weights is manufactured by the polymerization of THF using a Lewis acid catalyst. PTMEG may be a liquid or a waxy solid, depending on its molecular weight. PTMEG is used to manufacture polyurethane elastomers and spandex fibers. 
	2.4 NATIONAL OUTPUT OF POLYETHER POLYOLS 
	Seventy-nine facilities in the United States produce polyether polyols. Of the 79 facilities, 72 are anticipated to be impacted by the regulation. Data from the Society of the Plastics Industry (SPI), shown in Table 2-2, indicate that more than 2.1 billion pounds of polyether polyols were produced in the U.S. in 1993.
	13 

	Over the 10-year period shown in the table, domestic U.S. production of polyether polyols increased from approximately 
	TABLE 2-2. PRODUCTION OF POLYETHER POLYOLS, 1983-1993 
	Production of Polyether PolyolsYear (10 lbs.) 
	6

	1983 1,296 1984 1,347 1985 1,391 1986 1,452 1987 1,626 1988 1,872 1989 1,808 1990 1,788 1991 1,769 1992 1,838 1993 2,144 
	Source: Society of the Plastics Industry. Facts & Figures of the U.S. Plastics Industry. Washington, DC, Society of the Plastics Industry. 1994. p. 52. 
	1.3
	1.3
	1.3
	 billion pounds per year to approximately 2.1 billion pounds, an increase of approximately 65 percent. 

	2.5 
	2.5 
	POLYETHER POLYOL PRODUCTION FACILITIES 


	The EPA has identified 79 facilities in the U.S. that produce polyether polyols and will be affected by the regulation. Of the 79 facilities producing polyether polyols, 7 have been determined by the Agency to be area sources and these facilities will not be affected by the rule. For this reason, these facilities are omitted from the industry profile and impacts analysis contained in the remainder of this report. Table 2-3 lists these 
	facilities by model plant category. The category or categories of polyether polyols produced at each plant, defined in terms of demanding sector are also shown in Table 2-3. 
	2.6 ESTIMATED DOMESTIC PRODUCTION OF POLYETHER POLYOLS IN 1996 
	Data for facility-specific production of polyether polyols are generally not available. The Agency, with SPI, issued an Information Collection Request (ICR), that collected capacity and production data from 12 facilities. Actual production data for the 12 facilities were used to estimate annual revenues for these facilities and to estimate capacity utilization for the remaining facilities that produce polyether polyols domestically. Production capacity data were available for 17 additional facilities from t
	14,15,16 

	(3) median capacity utilization. The data imputation necessary to estimate production for the randomly assigned capacity utilization approach involved the following steps: 
	TABLE 2-3. FACILITIES PRODUCING POLYETHER POLYOLS 
	Model Plant Non-Surfac-Plant City State Category Urethane urethane tants 
	ABITEC Janesville WI Large 
	x 
	Akcros New Brunswick NJ Large 
	x 
	Chemicals 
	Dow Freeport TX Large x x Dow Midland MI Small x 
	DUPONT Niagara Falls NY Small x 
	Eastern Providence RI Large x Color 
	Henkel Hoboken NJ Large 
	x 
	Henkel Charlotte NC Small x 
	x 
	Henkel Mauldin SC Small x 
	x 
	Heterene Paterson NJ Small 
	x 
	Chemical 
	High Point High Point NC Large x Chemical 
	Hoechst Mount Holly NC Large x Celanese 
	Huntsman Port Neches TX Small x 
	Huntsman Conroe TX Small 
	QO Memphis TN Catalyst x Chemicals 
	Rhone-Winder FL Large x 
	x 
	Poulenc 
	Rhone-Baltimore MD Catalyst 
	x 
	Poulenc 
	Rhone-Spartanburg SC Catalyst x 
	x 
	Poulenc 
	(continued) 
	Union Seadrift TX Small x x Carbide 
	Union Institute WV Small x Carbide 
	Union South WV Small x Carbide Charleston 
	Vista Lake Charles LA Large x Chemical 
	Witco Harahan LA Large x Witco Janesville WI Large x Witco Chicago IL Small x x 
	1. 
	1. 
	1. 
	Sort data for 12 facilities responding to EPA/SPI ICR according to model plant category. 

	2. 
	2. 
	Compute minimum and maximum capacity utilization rates in each model plant category based on the ICR data. 

	3. 
	3. 
	Compute randomly assigned capacity utilization rate for each facility, using the following formula: 


	[(K - K )* (random number between zero and one)]+ K ,
	max min min 
	where 
	K= maximum capacity utilization rate for facilitiesproviding data within the relevant model plantcategory, and 
	max 

	K= minimum capacity utilization rate for facilitiesproviding data within the relevant model plantcategory. 
	min 

	4. Estimate production by multiplying randomly assigned capacity utilization rate by the productive capacity of each facility reported in the CEH. 
	Table 2-4 shows descriptive capacity and production statistics for facilities in the polyether polyols industry by model plant category. Production data are shown for each of the capacity utilization alternatives. 
	In addition to the polyether polyol production facilities identified by EPA with model plants, 7 facilities producing polyether polyols are classified as area sources. The production of polyether polyols for these facilities is estimated to range from 10 million to 30 million pounds per year. These facilities are excluded from the capacity and production statistics shown in Table 2-4. 
	TABLE 2-4. CAPACITY AND PRODUCTION STATISTICS BY MODEL PLANT CATEGORY 
	Production (10lbs. per year) 
	6 

	Estimated ICR Randomly Capacity Capacity Assigned Mean Median (10lbs. Utilization Capacity Capacity Capacity 
	6 

	per year) Rate Utilization Utilization Utilization 
	SECTION 3 DEMAND AND CONSUMPTION OF POLYETHER POLYOLS 
	The major use of polyether polyols is in the production of urethanes or polyurethanes. Although this profile focuses on the uses of polyether polyols in polyurethane production, many of the facilities affected by the proposed rule also produce polyether polyols for nonurethane uses. Other uses of polyether polyols include surfactants, synthetic lubricants, and functional fluids. Table 3-1 lists the sales and captive use of polyether polyols between 1983 and 1993.
	17 

	TABLE 3-1. SALES AND CAPTIVE USE OF POLYETHER POLYOLS (10 lbs.) 
	6

	Flexible Rigid
	Year Foam Foam Nonfoam Export Total 
	1983 874 137 129 146 1,286 
	1984 915 144 148 98 1,305 
	1985 1,014 133 141 119 1,407 
	1986 1,000 127 158 168 1,453 
	1987 1,045 144 188 276 1,653 
	1988 1,134 138 232 414 1,918 
	1989 1,048 132 256 350 1,786 
	1990 1,048 134 269 380 1,831 
	1991 1,016 136 253 392 1,797 
	1992 1,045 152 269 422 1,888 
	1993 1,069 163 303 565 2,100 
	Source: The Society of the Plastics Industry. Facts & Figures of the U.S. Plastics Industry. Washington, DC, Society of the Plastics Industry. 1994. p. 52. 
	3.1 PRODUCT CHARACTERISTICS 
	As noted above, polyether polyols are an entire class of thermosetting resins used in the manufacture of polyurethane, surfactants, lubricants, and other products. A variety of polyether polyols are used in manufacturing polyurethanes. The type of polyols chosen depends on the end use. 
	Polyols have different numbers of reactive hydroxyl groups, and this is referred to as “functionality.” Polyols may be difunctional, trifunctional, tetrafunctional, pentafunctional, hexafunctional, or octafunctional. The end use of a polyether polyol is determined by the properties of the polyol. Polyether polyols fall into two main classifications: high-molecularweight, linear or slightly branched polyether polyols, and lowmolecular-weight, highly branched polyether polyols. The linear or slightly branched
	-
	-

	Polyols may be combined to achieve certain desired characteristics. For example, including polymer and/or polyurea polyols in addition to polyether polyols increases a foam’s resiliency and load-bearing potential. 
	3.2 USES AND CONSUMERS 
	As noted above, polyether polyols are consumed mainly in the production of polyurethanes, including flexible and rigid foams. In addition, polyether polyols can be used in producing elastomers, surface coatings, adhesives, fabrics, and sealants. 
	The manufacture of flexible polyurethane foams is by far the largest market for polyether polyols. Within that category, the largest market is for furniture cushioning. Increasing the density of the foam to provide superior wear requires increasing the polyether polyol volume needed to produce a given amount of polyurethane foam. After furniture cushioning, passenger car seating and other transportation uses are the second largest use. Other uses include carpet padding, bedding, and packaging. Growth in the
	In 1993, nonfoam uses were the second largest category of consumption for polyether polyols. Nonfoam polyurethane applications include reaction-injection molded materials, widely used in the automobile industry to produce bumper covers; front-and rear-end panels; steering wheels; and other parts. Other uses include shoe soles and recreational equipment. Thermoplastic polyurethane elastomers (TPUs) are an important application of polyether polyols. These TPUs “occupy the upper end of the thermoplastic elasto
	18
	adhesives.
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	The manufacture of rigid polyurethane foams is another leading use of polyether polyols. Rigid polyurethane foams are used in construction, appliances, industrial insulation, and packaging. The manufacture of rigid foams typically uses polyols with 
	relatively high functionality (four to eight). Rigid foams are used for insulation in commercial and household refrigerators, freezers, and water heaters. 
	3.3 SUBSTITUTABILITY 
	The ability of manufacturers to substitute other products for polyether polyols varies from one application to another. For example, in the manufacture of rigid polyurethane foams, less expensive polyester polyols have recently been substituted for some or all of the polyether polyols in some applications. Similarly, substitutes exist for polyurethanes in some of their applications (e.g., furniture cushions, TPUs). 
	SECTION 4 INDUSTRY ORGANIZATION 
	4.1 MARKET STRUCTURE 
	The market for polyether polyols for urethanes is international. World capacity for polyether polyols for urethanes was approximately 8.5 billion pounds at the beginning of 1994. The U.S. accounted for 34 percent of that production; Western Europe accounted for about 36 percent; Japan for 10 percent; Canada, Mexico, the Republic of Korea and Taiwan combined for 8 percent; and the rest of the world (producers located mainly in South America and the People’s Republic of China) accounted for the remaining 12 p
	4.2 MANUFACTURING FACILITIES 
	In the U.S., 79 facilities produced polyether polyols in 1996. They are listed in Table 2-3 in Section 2. The facilities are distributed widely about the country and vary considerably in terms of size and the types of polyether polyols produced. 
	4.2.1 
	Locations 

	Table 4-1 shows the geographical distribution of polyether polyol production facilities. Polyether polyol 
	TABLE 4-1. POLYETHER POLYOL PRODUCTION FACILITIES BY STATE
	a 

	State Number of Facilities 
	California 5 Delaware 1 Florida 1 Georgia 1 Illinois 5 Kansas 1 Kentucky 1 Louisiana 6 Maryland 1 Michigan 2 Missouri 1 New Jersey 9 New York 2 North Carolina 6 Oklahoma 1 Pennsylvania 3 Rhode Island 1 South Carolina 6 Tennessee 1 Texas 18 West Virginia 5 Wisconsin 2 
	Total 79 
	Includes area sources. 
	a 

	production facilities are located in states with high 4-2 
	concentrations of chemical manufacturers, including California, Texas, Illinois, Louisiana, New Jersey, and North and South Carolina. Texas, which has 18 polyether polyol production facilities, has approximately 25 percent of industry facilities. The next greatest concentration is New Jersey, with nine facilities, followed by Louisiana, North Carolina, and South Carolina, with six facilities each. 
	4.2.2 
	Employment 

	Employment at facilities producing polyether polyols ranges from 10 employees to 2,000 employees. Table 4-2 shows facility employment statistics by model plant 
	category.
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	TABLE 4-2. FACILITY EMPLOYMENT BY MODEL PLANT CATEGORY 
	Source: Dun and Bradstreet. Dun’s Market Identifiers. Online Database. Accessed through EPA NCC computer, FINDS System. March 1997. 
	4.2.3 
	Sales of Affected Products 

	As noted in Section 2, actual production data are available for very few of the facilities potentially affected by this regulation. The EPA therefore estimated production based on capacity data and estimated capacity utilization rate as 
	discussed in Section 2.6 of this report. Table 2-4 shows facility polyether polyols production statistics that were estimated using three different capacity utilization rates: 
	Similarly, data for facility sales of polyether polyols are not available. The Agency estimated the sales (or the value of production, for facilities producing polyether polyols for captive use) by multiplying estimated production by the estimated price for polyether polyols in 1996. Polyether polyols are a class of commodities with a range of market prices. Table 4-3 shows price ranges for polyether polyols over the period 1985 through 1994.
	21 

	EPA estimated the August 1996 price of polyether polyols by using the midpoint of the 1994 price range ($0.96 per pound) and adjusting it to August 1996 dollars using the producer price index (PPI) for thermosetting  The formula used to estimate the 1996 price is: 
	resins.
	22

	$1994 price of polyether polyols * (PPI, Aug. 1996/PPI 1994)= $0.96 * (157.1/143.6)= $1.05. 
	Source: Chemical Marketing Reporter, various issues. 
	The resulting price, $1.05 per pound, was multiplied by the three estimates of facility production to yield estimated facility sales. Table 4-4 shows statistics for estimated facility sales by model plant category. 
	4.3 COMPANIES OWNING POLYETHER POLYOL FACILITIES 
	The 72 facilities producing polyether polyols affected by the regulation are owned by 36 companies. The companies owning these polyether polyol production facilities are of interest, because these companies will incur the costs of complying with the proposed regulation. Of particular interest is the impact of the regulation on small entities, including small companies. Small companies may have fewer internal and external sources of funds to enable them to purchase and 
	TABLE 4-4. ESTIMATED SALES REVENUES OF POLYETHER POLYOLS BY 
	3
	MODEL PLANT CATEGORY ($1996 10 ) 
	ab c
	Random Mean Median 
	Catalyst Extraction Model Plant Minimum $19,776 $18,424 $18,522 Maximum $168,955 $168,216 $169,111 Mean $83,147 $77,059 $77,469 Median $84,761 $76,098 $76,502 
	Large Model Plant Minimum $78,723 $72,692 $72,569 Maximum $796,094 $746,054 $755,051 Mean $217,409 $217,618 $220,243 Median $208,201 $210,426 $212,963 
	Random sales were estimated by multiplying 1996 price by estimated production, based on randomly assigned capacity utilization rate for each model plant category. 
	a 

	Mean sales were estimated by multiplying 1996 price by estimated production, based on mean capacity utilization rate for each model plant category.Median sales were estimated by multiplying 1996 price by estimated production, based on median capacity utilization rate for each model plant category. 
	b 

	install capital equipment, modify operations, or undertake the other tasks that may be required to comply with the regulation. The Agency is required to analyze impacts on small businesses under the Regulatory Flexibility Act of 1982 and the Small 
	Business Regulatory Enforcement Fairness Act of 1996. 
	The general size standard definition criteria is used by the Small Business Administration (SBA) to identify the small businesses affected by this regulation. These criteria are defined by Standard Industrial Classification (SIC) code. The SBA general size standard definition for each SIC code is defined in terms of number of employees or annual sales receipts. The production of polyether polyols falls under SIC code 2821, Plastic Materials and Resins. For SIC 2821, small businesses are defined as those wit
	Data on company employment and sales were collected from Dun and Bradstreet’s Dun’s Market Identifiers, an on-line database maintained on the EPA National Computation Center  A size distribution of affected companies is shown in Table 4-5, 
	computer.
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	24,25,26,27
	where size is defined in terms of employment. A total of seven companies have fewer than 750 employees and are thus classified as small businesses according to the SBA general size standard definitions. 
	Table 4-6 presents a size distribution in terms of total 
	28,29,30,31
	company sales. While the SBA defines company size for this industry is in terms of employment, company sales are of interest as a gauge of company resources for complying with the regulation. Table 4-6 demonstrates that most of the companies owning polyether polyols have substantial annual sales. 
	TABLE 4-5. DISTRIBUTION OF COMPANY EMPLOYMENT 
	Company Employment Total Fewer than 750 
	7 750 to 5,000 11 5,001 to 20,000 
	8 20,001 to 50,000 
	6 Over 50,000 4 
	36 
	Sources: Dun and Bradstreet. Dun’s Market Identifiers Online Database. Accessed through EPA NCC computer, FINDS System. March 1997. Worldscope Online database. (1995 and 1996 data) May 1997. Disclosure Online database. (1996 data) May 1997. Business & Co. ASAP Online database. (1995 data) May 1997. 
	TABLE 4-6. DISTRIBUTION OF SALES REVENUES 
	Company Sales Total Less than 10 million 0 10 million to 100 million 5 100 million to 1 billion 9 1 billion to 5 billion 10 5 billion to 20 billion 7 Over 20 billion 5 
	36 
	Sources: Dun and Bradstreet. Dun’s Market Identifiers Online Database. Accessed through EPA NCC computer, FINDS System. March 1997. Worldscope Online database. (1995 and 1996 data) May 1997. Disclosure Online database. (1996 data) May 1997. Business & Co. ASAP Online database. (1995 data) May 1997. 
	SECTION 5 THE POLYETHER POLYOLS NESHAP 
	The proposed standards regulate Hazardous Air Pollutants (HAP) emissions from polyether polyols manufacturing units (PMPU). Polyether polyols as previously defined are the products formed by the reaction of ethylene oxide (EO), propylene oxide (PO), or other cyclic ethers with compounds having one or more reactive hydrogens (i.e., a compound having a hydrogen terminally bounded with a nitrogen, sulfur, oxygen, phosphorous atom, etc.). This definition excludes materials regulated as glycols or glycol ethers 
	Facilities in the source category covered by the proposed rule emit a variety of HAP. The most significant emissions are of the following HAP: EO, PO, hexane, and toluene. The proposed standards would regulate emissions of these compounds, as well as all other organic HAP that are emitted during the production of polyether polyols. 
	5.1 EMISSION CONTROLS 
	Emissions from the following types of emission points (i.e., emission source types) are being covered by the proposed rule: storage vessels, process vents, equipment leaks, and wastewater 
	operations. The standards being proposed for these emission source types at new and existing facilities have the same group determination criteria and control requirements as those promulgated for the corresponding emission source types at existing sources subject to the HON. A specified emission reduction for the combination of all process vent streams within a PMPU is being proposed for process vent epoxide emissions and for nonepoxide HAP emitted from catalyst extraction. For process vents from batch uni
	Tables 5-1 and 5-2 summarize the level of control being proposed for new and existing sources, respectively. Where the applicability criteria and required level of control is the same as the HON, this is indicated in the table as "HON." When the table lists "epoxides," it is referring to EO and PO, the HAP monomers used in the polyether polyols process. "Nonepoxide HAP" refers to organic HAP other than EO and PO that are used in the polyether polyols manufacturing process. The following sections describe th
	TABLE 5-1. SUMMARY OF LEVEL OF PROPOSED STANDARDS FOR EXISTING SOURCES 
	5-3 
	Emission Sources 
	Process Vents 
	Nonepoxide Source HAP in Category Nonepoxide HAP in making or modifying the catalyst Equipment Subcategory Storage Epoxides product extraction Wastewater Leaks 
	Polyether HON 98 percent For batch vents, the Group 1/Group 2 90 percent HON HON Polyols made aggregate criteria are from the P&R I NESHAP, aggregate with Epoxides emission except that the criteria are applied to emission 
	reduction the combination of all batch vents reduction associated with the use of an organic HAP to make or alter the product. If the collection of vents is Group 1, the requirement is a 90 percent aggregate emission reduction. For continuous vents, the Group 1/Group 2 criteria are from the HON, except that the criteria are applied to the combination of all continuous vents associated with the use of an organic HAP to make or alter the product. If the collection of vents is Group 1, the requirement is a 98 
	Polyether HON NA NA The Group HON HON Polyols made 1/Group 2 with THF criteria are 
	from the HON TRE equations.The control requirementis 98% emission reduction. 
	TABLE 5-2. SUMMARY OF LEVEL OF PROPOSED STANDARDS FOR NEW SOURCES 
	5-4 
	Emission Sources 
	Process Vents 
	Nonepoxide Source HAP in Category Nonepoxide HAP in making or modifying catalyst Equipment Subcategory Storage Epoxides the product extraction Wastewater Leaks 
	Polyether Existing 99.9 percent For batch vents, the Group 1/Group 2 98 percent HON HON 
	Polyols made Source aggregate criteria are from the P&R I NESHAP, aggregate 
	with HON emission except that the criteria are applied to emission 
	Epoxides reduction the combination of all batch vents reduction associated with the use of an organic HAP to make or alter the product. If the collection of vents is Group 1, the requirement is a 90 percent aggregate emission reduction. For continuous vents, the Group 1/Group 2 criteria are from the HON, except that the criteria are applied to the combination of all continuous vents associated with the use of an organic HAP to make or alter the product. If the collection of vents is Group 1, the requirement
	Polyether Existing NA NA The Group HON HON 
	Polyols made Source 1/Group 2 
	with THF HON criteria are from the HON TRE equations.The control requirementis 98% emission reduction. 
	5.2 COSTS OF COMPLYING WITH PROPOSED EMISSIONS CONTROLS 
	The Agency has estimated the costs of complying with the proposed emission controls. Table 5-3 shows costs for each model plant category, and Table 5-4 shows national total costs to 
	32,33
	control the emissions. Costs are shown for the Small Model Plant, the Large Model Plant, and the Catalyst Extraction Model Plant. 
	The capital and annualized costs of emission controls shown on Table 5-3 reflect control costs by emission point. The total costs for each model plant category are not shown. The reason for this is that the number of facilities requiring emission control for each emission source within a model plant category varies. For example, 20 of the Small Model Plant facilities require controls for equipment leaks, while only six require controls for process vents. Thus, the annual control costs for a facility classif
	In general, the economic impacts of the proposed rule are estimated assuming that each facility incurs the maximum per-plant cost for each model plant category. This is an 
	TABLE 5-3. ESTIMATED CONTROL COSTS BY MODEL PLANT CATEGORY 
	Cost per Model Plant (10$1996) 
	3 

	Annual Cost 
	Nationwide Number Total Monitoring, of Facilities Capital Direct Indirect Recordkeeping, Emission Point Requiring Control Investment Cost Cost and Reportinga Total 
	Small Model Plant Category 
	Process vents 6 38.0 24.2 21.1 13.6 58.9 scrubber 
	Fixed-roof 5 16.0 (0.25) 3.6 1.0 4.4 storage tanks 
	Equipment leaks 20 52.7 3.0 17.1 6.0 26.1 
	Catalyst Extraction Model Plant Category 
	Process vents 6 25.2 65.5 21.9 26.2 113 (EP/PO and other-HAP) flare 
	Process vents 9 22.4 50.3 21.5 21.5 93.3 (other-HAP only) flare 
	Fixed-roof 5 16.0 (0.25) 3.6 1.0 4.4 storage tanks 
	Equipment leaks 19 159 24.3 31.4 16.7 72.4 (continued) 
	a 30 percent of annual costs. 
	TABLE 5-3. ESTIMATED CONTROL COSTS BY MODEL PLANT CATEGORY (CONTINUED) 
	Cost per Model Plant (10$1996) 
	3 

	Annual Cost Nationwide Number Total Monitoring, of Facilities Capital Direct Indirect Recordkeeping, 
	Emission Point Requiring Control Investment Cost Cost and Reportinga Total Large Model Plant Category Process vents 11 22.4 50.3 21.5 21.5 93.3 
	flare 
	Fixed-roof 10 16.0 (0.25) 3.6 1.0 4.4 storage tanks Equipment leaks 38 61.7 17.2 21.6 11.6 50.4 Wastewater 6 416 34.8 76.3 33.3 144 
	treatment 
	Chappell, L. U.S. Environmental Pr 
	a 30 percent of annual costs. 
	Source: April 14, 1997. Revised June 30, 1997. Revised Control Costs for the Polyether Polyols Project. Tables 14, 15, and 16. 
	TABLE 5-4. TOTAL NATIONWIDE COST OF CONTROL FOR THE POLYETHER POLYOLS NESHAP 
	Total Costs Nationwide Costs by Model Plant (10$1996) (10$1996) 
	3 
	3 

	Catalyst Small Large Extraction 
	Emission Point Capital Annual Capital Annual Capital Annual Capital Annual 
	Process vents 228 353 246 1,030 353 1,520 827 2,900 Fixed-roof 80 22 160 44 80 22 320 88 storage tanks 
	Equipment 1,050 522 2,340 1,920 3,030 1,380 6,420 3,820 leaks Wastewater 2,490 866 2,490 866 
	Chappell, L. U.S. Environmental Protect 
	treatment Total 1,360 897 5,240 3,860 3,460 2,920 10,060 7,670 
	Source: April 14, 1997. Revised June 30, 1997. Revised Control Costs for the Polyether Polyols Project. Table 17. 
	accurate estimate of costs for a subset of polyether polyol facilities only but it overstates the costs and impacts for many facilities. Given the limited amount of information available, the assumption was necessary to assure that costs were not underestimated for any facility. 
	SECTION 6 ECONOMIC IMPACTS OF THE POLYETHER POLYOL NESHAP 
	The Agency has estimated the impacts of the proposed polyether polyol NESHAP on both facilities producing polyether polyols and on the companies that own them. Facility impacts are being examined to assess the likelihood of facility closures and employment impacts. Company-level impacts are being examined to assess the magnitude of impacts on small businesses under the Regulatory Flexibility Act (RFA) and Small Business Regulatory Enforcement Fairness Act (SBREFA). 
	6.1 FACILITY IMPACTS 
	The goal of the economic impact analysis is to estimate the market response of the polyether polyols industry to the emission standards and determine any adverse effects that may result from the regulation. Since the nationwide annualized cost of this regulation of $7.7 million represents approximately 0.06 percent of the estimated 1996 sales revenues for domestically produced polyether polyols, the EPA determined that the regulation is not likely to have a significant impact on this industry as a whole. Fo
	impacts. The facility level impacts were estimated by comparing the total annual cost of control in each model plant category to estimated sales per facility resulting in a cost-to-sales ratio. A cost-to-sales ratio exceeding one percent is determined to be an initial screening criteria for a significant facility-specific impact. 
	Table 6-1 shows descriptive statistics for the selected impact measure, the ratio of Total Annual Cost (TAC) to Facility Sales Revenues for the 72 facilities potentially impacted by the regulation. While the median TAC/facility sales ratio in each category is well below 1 percent, the catalyst extraction model plant category indicates a maximum ratio exceeding 1 percent. To examine the impacts more closely, a frequency distribution of cost-to-sales ratio was developed and is shown in Table 6-2. The three co
	Table 6-2 clearly shows that very few plants are significantly affected by the proposed regulation. In addition to the 7 plants determined to be exempt from the regulation because they are area sources, 46 additional plants are estimated to incur costs less than 0.2 percent of their annual sales. Only one facility in the industry is estimated to incur TAC/sales exceeding 1 percent. 
	The impacts of the regulation to this facility were evaluated in greater detail. The facility for which costs 
	TABLE 6-1. DESCRIPTIVE STATISTICS OF FACILITY IMPACTS OF PROPOSED POLYETHER POLYOL NESHAP 
	TAC/Randomly TAC/Mean TAC/MedianStatistic Estimated SalesSalesSales
	a 
	b 
	c 

	Small Model Plant Category (22 facilities) Minimum 0.028% 0.028% 0.028% Maximum 0.881% 0.881% 0.881% Mean 0.282% 0.280% 0.280% Median 0.191% 0.192% 0.192% 
	Catalyst Extraction Model Plant Category (15 facilities) 
	Random sales were estimated by multiplying 1996 price by estimated production, based on randomly assigned capacity utilization rate for each model plant category. 
	a 

	Mean sales were estimated by multiplying 1996 price by estimated production, based on mean capacity utilization rate for each model plant category.Median sales were estimated by multiplying 1996 price by estimated production, based on median capacity utilization rate for each model plant category. 
	b 

	exceed 1 percent of sales is estimated to produce about 23 million pounds of polyether polyols per year. Total annualized compliance costs are estimated to be $284,100 for this facility. Total annualized costs are estimated to be about 1.5 percent of annual facility sales of polyether 
	Random sales were estimated by multiplying 1996 price by estimated production, based on randomly assigned capacity utilization rate for each model plant category. 
	a 

	Mean sales were estimated by multiplying 1996 price by estimated production, based on mean capacity utilization rate for each model plant category.Median sales were estimated by multiplying 1996 price by estimated production, based on median capacity utilization rate for each model plant category. 
	b 

	polyols. This facility is owned by a large, financially strong company. Company sales were more than $2.2 billion in 1996, with net income more than $220 million. The compliance costs are an insignificant share of those resources, so it is probable that the company will choose to comply with the regulation, rather than shutting down its polyether polyol production. 
	6.2 COMPANY IMPACTS 
	The Agency also examines impacts of the regulation on companies owning polyether polyol facilities to determine the economic impacts of the regulation on affected companies. Of particular concern is whether small companies previously defined in Section 4.3 are adversely affected by the regulation. The measure of company impact the Agency has chosen to use is the ratio of company total annual compliance costs to company sales. For companies owning more than one affected facility, this statistic is computed b
	As presented on Table 6-3, no companies affected by the regulation are expected to incur costs exceeding 1 percent of company sales. The maximum share is 0.88 percent for any of the affected companies. All but eight companies have costs less than 
	0.1 percent of sales. 
	TABLE 6-3. FREQUENCY DISTRIBUTION: COMPANY TAC AS A SHARE OF COMPANY SALES: ALL COMPANIES 
	TAC/Company Sales Frequency 0 to 0.01 percent 9 0.01 to 0.05 percent 15 0.05 to 0.1 percent 3 0.1 to 1.0 percent 9 Over 1 percent 0 Total 36 
	To ensure that no small companies incur significant adverse impacts due to the regulation, the Agency also constructed a frequency distribution of company compliance costs to company sales for companies with fewer than 750 employees. Table 6-4 shows this distribution. 
	TABLE 6-4. FREQUENCY DISTRIBUTION: COMPANY TAC AS A SHARE OF COMPANY SALES: SMALL COMPANIES 
	No small company incurs costs exceeding 1 percent of sales. Six of the seven affected small companies incur costs between 0.1 and 1.0 percent of sales as shown in Table 6-4. 
	6.3 CONCLUSIONS 
	The proposed NESHAP will impose costs on producers of polyether polyols. For most facilities, the costs imposed will be negligible. Costs exceed 1 percent of sales for only one facility out of 72 affected facilities. Based on an analysis of the costs of compliance compared to facility and company financial data, the Agency finds it unlikely that the company owning this facility will choose to close it, because the company is financially robust and the costs are a small share of the company sales and net inc
	Costs do not exceed 1 percent of company sales for any of the companies owning facilities producing polyether polyols. Thus, the Agency concludes that no company is likely to go bankrupt as a result of this regulation, and no small businesses will incur significantly adverse impacts. 
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